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OP001 
Motor Imagery facilitates locomotor-
related activities recovery following 
lower-limb amputation 

E. Saruco1, A. Guillot1, F. Di Rienzo1, B. De 
Witte1, M. Lapenderie2, F. Mateo2, S. Sulpis2, I. 
Perretant2, I. Laroyenne2, A. Saimpont1 

1University of Lyon 1, Laboratoire Interuniversitaire de 
Biologie de la Motricité, Villeurbanne, France 2CMCR 
Massues, Lyon, France 

Question. Motor imagery (MI) is the internal 
representation of a movement without 
engaging its actual execution. Despite the 
absence of movement, MI activates 
sensorimotor neural networks, and induces 
activity-dependent neuroplasticity underpinning 
motor (re)learning. This interventional study 
was designed to assess whether MI 
contributes to promote the recovery of 
locomotor-related activities following unilateral 
lower-limb amputation. Methods. Participants 
(n=19) were assigned either to an 
experimental (MI group n=9) or a control group 
(CT group, n=10). During the recovery period 
in the rehabilitation center, they respectively 
practiced MI of specific locomotor exercises or 
neutral cognitive tasks 10min per day, five 
days per week. Participants" locomotor abilities 
were assessed through three functional tasks: 
10m walking, stairs climbing and the timed up 
and go test. Four evaluations were scheduled, 
 i) at their arrival at the rehabilitation center 
(just after amputation), ii) right after prosthesis 
fitting, iii) three weeks later, and iv) at the end 
of the rehabilitation program. A retention test 
was also scheduled six weeks after discharge. 
Results. Data showed that participants of the 
MI group performed the 10m walking task 
faster than participants of the CT group right 
after prosthesis fitting. Greater performance 
improvements for the timed up and go test and 
the stairs climbing task were also observed in 
the MI group. Finally, the time required to 
recover a satisfactory functional level and 
leave the rehabilitation center was shorter for 
the MI group. Conclusion. Performing MI 
during the early phase of rehabilitation 
contributes to improve the ability to walk with 
the prosthesis. Along the rehabilitative 
process, MI becomes more effective for more 
complex locomotor-related tasks. 

 

 

 

OP002 
Assessment of a screening protocol 
for lower urinary tract symptoms in 
Charcot-Marie-Tooth disease 

V. Coindreau1, G. Robain1, E. Savard1 

1Sorbonne University, Paris, France 

Introduction : Charcot-Marie-Tooth (CMT) 
disease is the most common hereditary motor 
and sensory neuropathy. Association with 
lower urinary tract symptoms (LUTS) has only 
been described once in the literature. We 
aimed to describe the typology of these LUTS 
with a retrospective study, and to assess the 
efficacy of a screening protocol in physical 
medicine and rehabilitation (PMR) consulting 
patients. 

Method :On the retrospective arm, we looked 
for CMT patients in the database of 3 
University Hospitals that underwent a 
urodynamic study including cystomanometry. 
On the prospective arm, we recruited every 
CMT patients addressed to the PMR 
consultation of a rare diseases specialized 
center, to whom we proposed a screening 
protocol consisting of a bladder diary, a 
symptoms assessment by the USP, ICIQ short 
form, IIEF-5, Bristol stool scale and PGI-S 
scores, and two uroflowmetries with post-
voidal residual urine measurment. We 
screened patients for medical history and 
disease phenotype. 

Results :On the retrospective arm, we found 
47.4% of detrusor overactivity, 47.1% of 
detrusor underactivity and 85.7% of voiding 
difficulties. On the prospective arm, the most 
common complaint was the overactive bladder 
on the USP with 37.5% of patients. On 
uroflowmetry, we found that 33.3% of patients 
had voiding difficulties, which was the only 
parameter statistically correlated with the 
phenotype (p = 0,021).  Urodynamics were 
proposed to 5 patients, which only one of them 
accepted but didn"t come to his appointment. 

Conclusion : Our screening program allowed 
us to propose a modification in medical care to 
a quarter of our patients, systematic search for 
LUTS in this population seems worthwhile and 
should be pursued. Heterogeneity in 
urodynamic findings in the retrospective arm 
might be linked to a lack of power, a 
prospective study should be useful for further 
characterization. There is actually no evidence 
for a risk of urological and nephrological 
complications in CMT patients, periodical 



surveillance must be proposed but quality of 
life and a symptomatic approach must stay the 
main goals of our medical care. 

OP003 
Sexual dysfunctions after traumatic 
brain injury – systematic review of 
the literature 

H. Robert1, B. Pichon1, R. Haddad1 

1Public Hospital - University of Paris-Saclay - APHP, 
Médecine Physique et Réadaptation, Paris, France 

Sexual dysfunction (SD) is common in the 
general population, up to 50% in women and to 
30% in erectile dysfunction (ED) in men. SD 
are common after a traumatic brain injury (TBI) 
but remain underrated in clinical practice, yet it 
is a crucial aspect of the person with 
consequences for the relationship with the 
other, psychological well-being and quality of 
life. Objective: To determine, through a 
systematic literature review, the epidemiology, 
assessment tools and treatment of SD in the 
TBI population. Methods: MEDLINE, 
COCHRANE and OVID databases were used 
with specific keywords (MeSH), combined with 
Boolean operators: "sexual dysfunction", 
"sexuality", "ED" and "TBI". Only studies 
published in French or English, and with full-
text available, have been included. Articles 
have been independently reviewed and 
extracted. Results: Of the 199 articles 
reviewed after exclusion of duplicates, 86 
articles were reviewed. In the final analysis, 40 
studies were included. After TBI, 6% to 83% of 
patients report SD: decreased frequency of 
sexual intercourse (47-62%), desire and/or 
arousal (24-86%), ED (24-57%), difficulties 
with orgasm (29-40%), inappropriate sexual 
behaviour (9%). There is no consensus 
method for evaluating SD in this population, 
with 16 tools identified. Among them, only two 
questionnaires were validated in this 
population, the Brain Injury Questionnary of 
Sexuality and the Overt Behavior Scale. 
Several factors are significantly and positively 
associated with SD: age (p≤0.01), severity of 
TBI (p≤0.002), depression (p<0.001), anxiety 
(p<0.001), and fatigue (p=0.042). Others are 
negatively associated: time since injury 
(p=0.01), perceived physical health status 
(p<0.001) and social participation (p<0.001). 
There"s little data on the treatment of SD 
outside of case studies. Quantitative analysis 
could not be performed due to differences in 
the studies included in their design, evaluation 
tools, choice of TBI severity criteria, and post-
TBI timeframes. Conclusion: SD are common 

after TBI but remain poorly evaluated in clinical 
practice, despite their impact. Their evaluation 
and treatment should be part of the overall 
management. There is currently no validated 
tool in French to evaluate these SD, nor are 
there any guidelines on their treatment. 

Fig. 1 
 

 

OP005 
Evidence for different timelines 
concerning the rehabilitation of 
patients with chemobrain after 
breast cancer – a systematic 
literature review 

M. Merceur1, M. Cogné1,2, S. Jacquin-
Courtois3, K. Reilly3, I. Bonan1,2 

1Hospital Pontchaillou, Rennes, France 2University of 
Rennes, Empenn Team, Rennes, France 3Hospices Civils 
de Lyon, Hôpital Henry Gabrielle, Rehabilitation Unit, Lyon, 
France 

Question: The term chemobrain includes 
all cognitive disorders related to cancer and its 
treatments. Some studies showed that different 
types of rehabilitation could benefit people 
with chemobrain after breast cancer, but the 
exact timing of when rehabilitation will be 
successful is not well known. Thus, 
we performed a 
systematic literature review about the care of 
patients with chemobrain with a specific focus 
on studies which found an improvement of 
cognitive functions with assessment based on 
objective measures. This strategy allowed us 
to establish several timelines to compare the 
rehabilitation periods. 



Methods: We conducted a systematic literature 
review by following the PRISMA 
guidelines. The review started on 2019-
01, was completed on 2020-01 and 
the following databases: Medline, Psychinfo, 
the Cochrane library, Google 
Scholar. Our inclusion criteria were: women 
aged 18-80, who suffered from a breast cancer 
at any stage, and who received a 
chemotherapy and/or a radiotherapy and/or a 
hormonotherapy and/or a surgical treatment for 
breast cancer; interventional studies; full text 
publication; results showed an improvement on 
cognitive functions assessed using objective 
measures. Following information were 
xtracted: Studies" characteristics; population"s 
characteristics; type of intervention 
i.e. cognitive rehabilitation, physical activity, 
drug therapy, psychotherapy or alternative 
medicine; rehabilitative cognitive function; 
outcome measure scores used. Then, several 
timelines of the described care have 
been built in order to detail our specific focus 
on timing to further analyses and 
discussion. The review was declared on 
Prospero on the 2020-01-03. 

Results: Among 233 studies identified, 16 of 
them (1404 patients) were finally included 
in our systematic review. Figure 1 presents the 
timelines of several care after chemobrain. If 
most successful cognitive rehabilitation 
therapies happened ≥ 6 months after 
treatment, the timelines of the other cares were 
quite heterogeneous. 

Conclusion: If successful cognitive therapies 
seemed to be needed and performed at least 6 
months after treatment, the heterogeneity of 
the other studies did not allow us to conclude 
about their useful timing. The frequency and 
duration of each care could be further studied. 

Fig. 1 
 

 
 
 

Fig. 2 

 

OP006 
Meaningful daily participation of 
women five year after diagnosed 
with breast cancer 

R. Kizony1,2, K. Loubani1,3, U. Milman4,5, N. 
Schreuer1 

1University of Haifa, Department of Occupational Therapy, 
Haifa, Israel 2Sheba Medical Center, Occupational 
Therapy, Tel Hashomer, Israel 3Clalit Health Services, 
Department of Occupational Therapy, Haifa and Western 
Galilee, Israel 4Clalit Health Services, Clinical Research 
Unit, Haifa and Western Galilee, Israel 5Technion- Israel 
Institute of Technology, Family Medicine, Haifa, Israel 

Question: Do women regain their participation 
in meaningful activities 5 years after diagnosed 
with breast cancer (BC)? BC survivors report 
on reduced participation in daily activities due 
to physical, psychological and cognitive 
symptoms. However, there is a lack of studies 
that used in depth assessment of the women"s 
preferred meaningful activities.   

Methods: 30 women aged 53.9 (8.3) years, 5 
years after diagnosis with BC (stages I-III) 
were recruited from 60 women who 
participated in a study during their sub-acute 
phase.  Measures: 1. Canadian Occupational 
Performance Measure (COPM) that measures 
perceived performance and satisfaction from 
performance of 5 most preferred and 
meaningful activities.  Each activity is rated on 
a scale of 1(low)-10 (high) for performance and 
satisfaction. 2. questions about physical, 
cognitive and psychological symptoms. 
Measures were administered in the sub-acute 
phase and five years after diagnosis. Non-
parametric tests were performed. 

Results: Two women did not identify preferred 
activities. Significant improvements were found 
in the women"s (n=28) perceived performance 
(z=-0.48, p<.05) and satisfaction (z=-3.51, 
p<.001). Clinically significant change (i.e. 2 
points in COPM) in performance was found in 
39.3% women, 36% improved without a 
clinically significant change, 7% presented no 



change and 18% presented a decrease. For 
satisfaction, 43% achieved a clinically 
significant change 43% increased without a 
clinically significant change and 14% 
presented a decrease. Five years after 
diagnosis 73.3% reported on residual cognitive 
and physical symptoms and 60% on 
psychological symptoms. Higher severity of 
cognitive symptoms was associated with lower 
perceived performance (rs=-.40,p<0.05) and 
satisfaction (rs=-.38,p<0.05). 

Conclusions: Significant improvements were 
found in women's performance and satisfaction 
from performance in meaningful activities. Five 
years following BC women report on symptoms 
that may interfere with performing activities 
and explain why more than a half did not 
achieve a clinically significant change. These 
results indicate the importance of developing 
rehabilitation programs to be delivered after 
completing the acute medical care. We are 
currently evaluating a program in a clinical 
study. 

OP007 
Impact of prehabilitation, 
coordinated by physical medicine 
and rehabilitation physician before 
autogeneic hematopoietic stem 
cells transplantation – the GOAPA 
project 

V. Pinelli1, P. Marque2, A. Perrot1, B. Hebraud1, 
M. Roussel1, M. Labrunée2 

1IUCT-Oncopôle, Toulouse, France 2CHU Toulouse, 
Toulouse, France 

Background : Each year among 3000 new 
patients are diagnosed with multiple myeloma 
(MM) in France. Even if it is still incurable, the 
prognosis had been significantly improved 
during the last decade. Mean survival is 8 
years, 30% of patients live more than 10 years. 
Patients under 68 yo without major comorbidity 
receive an intensified treatment with 
autogeneic hematopoietic stem cells 
transplantation (auto-HSCT), after an induction 
phase, usually 16 weeks after diagnostic.  

MM impacts physical, psychological and social 
levels. Patients suffer from symptoms driven 
by the disease like fatigue, bone pain, or 
anxiety, and by side effects of the treatments, 
like amyotrophy, or peripheral neuropathy. The 
study IFM/DFCI 2009 has shown after auto-
HSCT first an increase in pain and fatigue, and 
a decrease in quality of life (QOL), then a 

return to the same level as non-auto-HSCTed 
patients. 

Physical activity (PA) improves QOL, physical 
and psychological functions. Adapted PA 
(APA) considers and bypass patient limitations, 
but is still not much proposed to MM. 
Prehabilitation (PH) purpose is to optimize 
patients health before an heavy treatment 
stage. 

Intervention: Since 1/1/20 we offer a PH 
program build around APA before auto-HSCT, 
in order to reduce the decrease in QOL. PH 
begins after medical evaluation with cardio-
pulmonary exercise testing and nutritional 
assessment, and agreement of hematologist 
and PM&R physician. During 12 weeks 
patients carry out APA sessions including 
aerobic, strength, and stretching. APA teacher 
is physically present one day, at week 1 and 6, 
and have telephonic interviews twice a week to 
maintain motivation and detect early any issue. 
Physiotherapy and/or nutritional intervention 
can be provided if necessary. 

The aim of GOAPA is to assess the impact of 
PH befor auto-HSCT. Main outcome is QOL 
(EORTC QLQC30 scale and MY20 add-on). 
Secondary outcomes are pain (numeric scale 
and pain killers consumption), anxiety (HAD 
scale), and observance. Data about APA side 
effects and observance difficulties will be 
collected. 

Beyond preliminary results that will be 
presented, GOAPA project spotlights the new 
but crucial place of PM&R physician in 
hematological malignancies patient's journey. 

OP008 
Biopsychosocial profiles within 
cardiac patients' technology 
experiences groups – mixed 
methods approach  

M. R. Anttila1, A. Söderlund2, T. Paajanen1, K. 
Kokko1, H. Kivistö1, T. Sjögren1 

1University of Jyväskylä, Faculty of Sport and Health 
Sciences, Jyväskylä, Finland 2Mälardalen University, 
Västerås, Sweden 

Question 

Are there biopsychosocial differences in 
cardiac patients in different e-usage groups?    

 



Methods 

There is insufficient information available on 
the biopsychosocial differences between 
technology user groups.  Interviews were 
conducted with 39 (average 54.8 years; male 
74%) coronary    artery disease rehabilitees in 
four focus groups at the beginning of 12-month 
rehabilitation. Firstly, qualitative data was 
analyzed using Glaser"s mode of the 
Grounded Theory approach. Rehabilitees" e-
usage characters subcategories were: "feeling 
outsider", "being uninterested", "reflecting 
benefit", and "enthusiastic using" (Anttila et.al 
2019).  Secondly, formed rehabilitees" e-usage 
characters" groups were comprised during 
intervention (0,12month) with ANOVA, and t-
test or non-parametric Kruskal-Wallis and 
Mann Whitney test to compare the four e-
usage groups in biopsychosocial 
measurements. This analysis contained 
thirteen variables related to biomedical, 
psychological and social functioning. Finally, 
we formed biopsychosocial profiles based on 
meaning interpretation through the constant 
comparative analysis phase of grounded 
theory.      

Results  

The biomedical variables in "being 
uninterested" group was higher in waistline 
(p=0.031) and lower in physical fitness (p= 
0.029) than "enthusiastic using" group. Also 
"feeling outsider" group had lower physical 
fitness (p= 0.047) than in "enthusiastic using" 
group. The psychosocial variables, such as, 
the degree of self-determination in exercise 
(p=0.023), being uninterested" was lower than 
"enthusiastic using" group.  In the social 
variables, such as performed guided tasks on 
the program (p=0.025) and communicated a 
message (p=0.034) were 
lower in  "feeling outsider" group than 
"enthusiastic using" group.   The most 
essential result of the study was the formation 
of the "reflecting lifestyle management" 
category associated with different 
biopsychosocial profiles in remote 
rehabilitation.  

 Conclusion 

Diversity of rehabilitees as technology users 
and their behavioral process should be taken 
into account more carefully achieving 
effective and meaningful personalization 
guidance. Professionals can tailor individual 
Web-based lifestyle risk management 
interventions by using these biopsychosocial 
profiles 

OP010 
Inter-rater reliability of the SOFMER 
Activity Score (SAS) to assess 
activity limitation of patients in 
rehabilitation centers 

L. Charvolin1, P. Rippert2, S. Roche3, M. 
Rabilloud3, M. D. Morard1, J. Di Marco4, R. 
Gimat5, M. Pouyfaucon6, M. Dinomais7, L. 
Houx8, D. Pérennou5, G. Rode4, C. Vuillerot1 

1Hospices civiles de Lyon - HFME, Service de Médecine 
Physique et de Réadaptation Pédiatrique, Bron, France 
2Hospices civils de Lyon, Pôle santé publique, Service 
recherche et épidémiologie clinique, Lyon, France 
3Hospices Civils de Lyon, Pôle Santé Publique, Service de 
Biostatistique-Bioinformatique, Lyon, France 4Hospices 
Civils de Lyon, Hospital Henry Gabrielle, Service de 
Médecine Physique et Réadaptation, Saint-Genis-Laval, 
France 5CHU Grenoble Alpes University, Service 
Rééducation neurologique, Grenoble, France 6CHU 
Angers, CRRF Les Capucins, Service de rééducation 
Centre Hospitalier de Cholet, Angers, France 7CHU 
Angers, CRRF Les Capucins, Service Médecine physique 
et rééducation fonctionnelle, Angers, France 8CHRU Brest, 
Department of Physical Medicine and Rehabilitation, 
Inserm UMR 1101 LaTIM, Brest, France 

QUESTION: The SAS is an 8-item (4 motor 
and 4 cognitive items), 5-level scale based on 
the International Classification of Functioning, 
Disability and Health (ICF), designed to 
accurately and efficiently quantify the activity 
limitations of in-patients in rehabilitation 
centers (RCs). The content validity was 
previously assessed by a Delphi method and 
its feasibility in clinical practice demonstrated 
by a pilot study involving 81 patients. The 
purpose of this study is to evaluate the SAS 
inter-rater reliability to provide the final version 
of the scale available to undergo complete 
validation studies. 

METHODS: The study was a prospective, 
multicentric study. Patients included from 4 
French RCs were administrated by the SAS by 
two multidisciplinary teams the same day. In 
case of disagreement the two groups were 
asked to compare their score to determine the 
origin of the difference in order to propose 
some improvement of the scale. The inter-rater 
reliability of each item of the SAS was 
assessed using the weighted kappa coefficient. 

RESULTS: 109 patients were recruited with a 
mean age of 45.3 ± 25.1 (27.5% being under 
the age of 18 and 30.3% over the age of 65). 
The sex ratio F/M was 58%. Pathological 
causes for admission in RC were neurological 
for 65% of patients and orthopedic for 24%. 
Preliminary results indicate disagreements for 
only 26.7% of the items (of which 56.2% 
concerns the motor domain and 43.8% the 



cognitive domain), and 74% of the 
disagreements concerns only one level of 
difference. In 64.9% of the cases the lowest 
level of activity was retained after 
confrontation. The values of the weighted 
kappa coefficients ranged from 0.83 to 0.92. 
The smaller values are for items "Relationships 
with others" and "Judgment, initiative and 
control of activity" of the cognitive domain and 
for item "Mobility" of the motor domain. Based 
on the final results, small modifications of the 
score could be applied in order to provide the 
final version of the SAS. 

CONCLUSION:  These preliminary results 
support the inter-rater reliability of the 
SAS encouraging the complete validation 
study. The SAS could then be used as a 
uniform measure of activity level for clinical 
practice, research and also in a medico-
economic approach to better quantify the 
burden of care. 

OP011 
Effect of individualized coaching at 
home on walking capacity in 
subacute stroke patients – the 
TICAA'dom randomized control trial 

S. Mandigout1, D. Chaparro1, B. Borel1, M. 
Compagnat1, J. C. Daviet1, J. Y. Salle1 

1University of Limoges, Laboratory for Handicap, Aging, 
Autonomy, Environment (HAVAE) EA6, Limoges, France 

Background: Despite the progression in 
walking capacity after rehabilitation, the 
benefits of ambulation disappear within a year 
after the patient returns home. Moreover, 
maintaining or increasing the patient's daily 
physical activity level after a stroke remains 
challenging. 

We aimed to evaluate the effectiveness of a 
six-month individualized coaching program at 
home on the six-minute walk test in subacute 
stroke patients. 

Methods: Stroke patients of the Limoges 
hospital centre participated in a single centre, 
observer-blinded, randomized controlled trial. 
Participants were randomly assigned to an 
intervention group (EG) receiving 
individualized coaching, or to a control group 
(CG) receiving standard care. The intervention 
was composed of physical activity monitoring, 
home visits and a weekly phone call for 6 
months. Patients were evaluated after hospital 
discharge (T0), at the end of the six-month 

program (T1) and six months later (follow-
up;T2). The primary outcome was the walking 
distance performance, as evaluated with the 
six-minute walk test at T1. 

Results: Eighty-three participants were 
included in the study (EG, n=41; CG, n=42). 
Results of the primary outcome showed 
significant times per group interaction 
(p=0.002). Post-hoc analyses revealed that the 
distance in the 6 min walk test increased 
significantly (p=<0.0001) only in the EG 
between T0-T1 (357m[IQR=196] vs 
414m[IQR=219]). 

Conclusion: Our study shows that in subacute 
stroke patients, a 6-month individualized 
coaching program combining home visits, 
physical activity feedback and weekly 
telephone calls showed an improvement in 
walking capacity, and this positive effect was 
maintained six months later. 

Fig. 1 
 

 

OP012 
Perception of disability in systemic 
sclerosis – a mirror ICF-based 
survey of 109 people with systemic 
sclerosis and 105 health care 
providers 

Q. Kirren1, H. Abdoul1,2, F. Foissac1,2,3, A. 
Papelard1, S. Alami4, A. Rören1,5,6, M. M. 
Lefèvre-Colau1,7,5,6, F. Rannou1,7,8, L. 
Mouthon9,10, C. Daste1,7,5, C. Nguyen1,7,8 

1University of Paris-Descartes, Service de Rééducation et 
de Réadaptation de l’Appareil Locomoteur et des 
Pathologies du Rachis, Paris, France 2Tarnier Hospital, 
Unité de Recherche Clinique- Centre d’Investigation 
Clinique Paris Descartes Necker/Cochin, Paris, France 
3EA 7323, Évaluation des Thérapeutiques et 
Pharmacologie Périnatale et Pédiatrique, Paris, France 
4Cabinet d'Études Sociologiques Interlis, Paris, France 
5Sorbonne University, INSERM UMR-S 1153, Centre de 
Recherche Épidémiologie et Statistique, Paris, France 



6Institut Fédératif de Recherche sur le Handicap, Paris, 
France 7University of Paris, Faculté de Santé, UFR 
Médecine de Paris Centre, Paris, France 8Saints-Pères 
University, Toxicité Environnementale, Cibles 
Thérapeutiques, Signalisation Cellulaire et Biomarqueurs, 
Paris, France 9University of Paris, Faculté de Santé, UFR 
Médecine de Paris Centre, Paris, France 10Cochin Hospital 
- Central University of Paris - APHP, Service de Médecine 
Interne, Paris, France 

Question. We aimed to explore the difference 
of perception about activity limitations and 
participation restrictions between people with 
systemic sclerosis (SSc) and health care 
providers. 

Methods. We conducted a multicenter cross-
sectional mirror survey. In a previous study, 
109 people with SSc completed a 65-item self-
administered online questionnaire, including 9 
domains, developed from patients' 
perspectives within the ICF conceptual 
framework. The same questionnaire was 
submitted online to French-speaking health 
care providers recruited from scientific 
organisations, including physicians, dentists, 
nurses, physiotherapists and occupational 
therapists. Differences between patients and 
care providers in answers" patterns were 
described with the mean (SD) difference of the 
score for each of the 9 domains. Care 
providers were considered as concordant if the 
absolute difference between their answers and 
those of patients was ≤ 2 points for the whole 
questionnaire. Care providers 
characteristicscontributing to differences with 
patients were assessed in multivariate 
analysis. 

Results. Overall, people with SSc (N=109) 
were 55.9 (14.7) years old, 41/109 (37.6%) 
had diffuse cutaneous SSc and mean disease 
duration was 10.1 (7.5) years. Among health 
care providers(N=105), 53/105 (50.5%) were 
women, 82/105 (78.1%) were graduated 
physicians, 57/105 (54.3%) were internal 
medecine specialists, and 41/105 (39%) were 
considered as concordant. For each of the 9 
domains, care providers scored higher than 
patients.The largest mean difference was 2.9 
(1.5) for 'self care' and the lowest was 2.2 (1.1) 
for 'general tasks and demands'. 
Characteristics associated with differences 
were age < 45 years (OR=2.73, 95% CI [1.0 to 
7.1], p=0.041), organ-based specialty (e.g. 
rheumatology, dermatology, cardiology, 
pneumology) (OR=0.14, 95% CI [0.1 to 0.4], 
p<0.001) and following patients with disease 
duration ≥5 years(OR=0.33, 95% CI [0.1 to 
0.9], p=0.038). 

Conclusion. Perception of disability in SSc 
systematically differs between patients and 

care providers. Filling the gap in disability 
perception between patients and care 
providers may be relevant to design 
therapeutic strategies targeting patient-
important along with care-provider important 
outcomes. 

OP013 
Oral drug administration in patients 
with swallowing disorders and 
neurological disabilities – 
evaluation of altering dosage-forms 
in a long term complex care unit 

R. Abrashitov1, F. Marteau1, C. Croitor2, I. 
Daugan2, J. Germe2, C. Lefèvre-Dognin2, H. 
Michelon1 

1Hospital of Sainte Périne - GHU Paris Saclay - APHP, 
Service Pharmacie, Paris, France 2Hospital of Sainte 
Périne - GHU Paris Saclay - APHP, Unité de Soins 
Prolongés Complexes, Paris, France 

Question 

Swallowing disorders (SD) following 
neurological disabilities often expose to 
difficulties for the administration of oral drugs, 
leading to "handicraft" practices, especially 
when no other pharmaceutical forms are 
available. Crushing tablets and opening 
capsules can expose to adverse drug reactions 
both for patients and caregivers. This study is 
an evaluation of professional practices which 
aims to assess drug administration in real-life 
conditions. 

Methods 

We conducted a survey on a given day in a 
long term complex care unit. All drug 
administrations (morning, noon, and evening) 
for all inpatients suffering from swallowing 
disorders were analyzed. For each medication 
(tablet or capsules), administration practices 
and information about appropriate dosage-form 
alteration were analyzed according to validated 
local guidelines and the French public drug 
database (ANSM). 

Results 

Of the 11 patients hospitalized at the time of 
the study, 10 were suffering from SD. A total of 
89 drug administrations, corresponding to 48 
medications were analyzed. The main 
pharmacological classes concerned 
cardiovascular drugs (30%), neurologic and 
psychoactive drugs (26%), vitamins and 



minerals elements (17%). Among the 89 
administrations, 66% (n=58) concerned 
crushed tablets and 34% (n=31) opened 
capsules. 28% (25/89) of drug administrations 
were inappropriate for galenic reason. 29% 
(17/58) of crushed tablets concerning 8 
medications and 26% (8/31) of opened 
capsules concerning 3 medications drugs 
should not have been crushed or opened, 
respectively. Medications were most often 
crushed all together and not one by one, by 
using an electric grinder. The ground powder 
was then added with the powder obtained from 
capsules before mixing with various vehicles 
such as as water (normal or sparkling water) or 
other liquid formulations. 

Conclusion 

This study shows that resorting to crushing or 
opening medications is a common practice and 
points out the need for more data especially 
concerning potential incompatibilities into 
powder mixtures. The support of hospital 
pharmacists could help the physician to 
prescribe the best or appropriate alternative 
medications. Otherwise, the contribution from 
pharmaceutical industry to develop other 
alternatives is needed. 
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Quantification of upper limb 
abnormality during gait in people 
with associated reactions due to 
acquired brain injury  
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Question: Are composite scores 
encompassing the entire upper limb, devised 
using three-dimensional motion analysis 
(3DMA), valid, reliable and responsive for 
measuring associated reactions (ARs) during 
walking in people with acquired brain injury 
(ABI)? 

Methods: This prospective cohort study 
recruited 42 adults with ABI and upper limb 
ARs and 36 healthy controls (HCs) who were 
compared with matched walking speed 
intention. Participants underwent 3DMA 

assessment of their self-selected and fast 
walking speeds. Composite scores were 
devised for the affected upper limb"s 
kinematics to quantify ABI cohort abnormality 
and calculated three different methods, the 
Arm Posture Score arithmetic mean version 
(APSam) and the scaled versions; the 
Kinematic Deviation Score mean (KDSm) and 
worst score (KDSw). These were evaluated for 
validity (Pearson"s r correlation), test-retest 
reliability (intra-class correlation coefficient 
(ICC)) and responsiveness (Cohen"s d effect 
size (ES), % change scores) for measuring the 
AR effort-dependent change from self-selected 
to fast walking speed. 

Results: Very-strong correlations existed 
between the three composite scores (r > 0.8). 
The ARs were under-classified by the KDSm, 
whereas the KDSw captured the majority of 
ABI participants. All scores had moderate-
strong correlations with subjective rating of 
ARs (r = 0.54 - 0.79) and had very-strong test-
retest reliability (ICCs > 0.81). For 
responsiveness, ABI participants increased 
16% (ES 0.76) for the APSam but decreased 
26% (ES 0.90) and 35% (ES 0.96) for the 
KDSm and KDSw at fast walking speeds.  

Conclusion: The APSam, KDSw and number 
of abnormal joint axes comprehensively 
assess the whole upper limb AR, accurately 
classifies abnormality and quantifies severity. 
This study provides insight into ARs, illustrating 
their notable presence at self-selected walking 
speed and small effort-dependent increase at 
fast speeds. However, when scaled to the 
variability in HC movement, the fast walk 
kinematics become less abnormal. 

OP016 
Objective facial muscle groups 
quantification through a 3D helmet 
motion capture 

M. Baude1, M. Guihard1, J. M. Gracies1 
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Question: To develop a procedure for use of 
new tridimensional motion capture device 
tracking facial muscle groups able to quantify 
the 3D displacement of the markers between 
rest and maximal contraction. Methods: 
Outpatients from a neurorehabilitation 
department exempt of facial paresis were 
included from January to May 2019 to perform 
two 3D analyses of the face (using Caraface™ 



helmet) one week apart. Each analysis 
consisted in five steps: 1) placement of 25 
three-millimeter spherical markers according to 
an a priori set protocol; 2) positioning of the 
helmet equipped with four cameras; 3) data 
acquisition of ten facial muscle groups 
(frontalis, corrugator, procerus, orbicularis 
oculi, canine, zygomaticus, buccinator, 
orbicularis oris, depressor anguli oris, mentalis) 
voluntary maximal contractions using 
Caralife™ software; 4) data conversion using 
Carapost™ software and 5) data  processing 
 developed with Matlab™ software. To quantify 
muscle contraction related to each facial 
muscle group, the displacement of each 
marker was analyzed using cartesian and 
spherical coordinates between rest and 
maximal facial contraction. Markers of interest 
for each facial muscle group were identified. 
Finally, time to perform each step was 
evaluated to analyze acceptability and 
secondary effects were collected to study 
tolerance. Results: Thirty four patients aged 
40.9±12.1 (18 women, 52.9%; 28 right-handed, 
82.3%) without history of facial paresis were 
included. Concerning zygomaticus, we defined 
two primary (B1, B2) and four secondary (J1, 
J2, J3, J4) markers. Per marker, mean module 
± SD (mm) were respectively: 17.4±3.8, 
17.5±4.0, 9.8±2.7, 9.9±2.6, 11.3±2.5, 11.3±2.6. 
Mean variations were similar for each side of 
the face and SD was the reflection of the 
diversity of motion through the studied 
population.  The time required to place the 
markers and perform data acquisition was 
reduced throughout the experience, from 
79±15 minutes to 51±5 minutes (p=0.02). No 
adverse effect was reported. Conclusions: The 
procedure used is a well-tolerated and an 
acceptable device allowing tracking facial 
markers and quantifying objectively facial 
muscle contractions. Its applicability on 
patients with facial paresis and the 
development of 3D symmetry index will be the 
next challenge. 

OP017 
Comparison of the gait speed 
assessed during an instrumented 
10-meter walk test at home and 
clinic in patients with multiple 
sclerosis 
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Question 
Mobility impairment is a major complaint in 

patients with multiple sclerosis (MS). Gait 
speed as a reliable marker of mobility has 
been shown to decrease with the progression 
of the disease in MS patients and is usually 
measured under supervised condition in clinic. 
However little is known about the actual 
performance of the patients at home without 
the presence of a clinician. Therefore the goal 
of this study was to compare the gait speed 
obtained during a 10meter walk test (10MWT) 
instrumented with inertial sensors (IMUs) at 
home and clinic to investigate if functional test 
at home can provide additional information 
about the mobility of the patients. 

Methods 
35 patients with MS were recruited (f: 23, w: 
74.9 ± 13.1kg, h: 174.9 ± 9.5cm) and were 
equipped with 3 IMUs (Physilog®5, GaitUp, 
CH) on the belt and two feet. In the clinic, the 
patients were asked to perform the 10MWT 
with their preferred speed for 3 times. 14 of the 
patients could continue the study at their 
home. They were provided with a smartphone 
giving the instructions to perform the test for 12 
weeks. With a previously validated algorithm, 
their steadystate gait speed was obtained. 
Wilcoxon rank sum test was used to 
investigate if there is a statistical difference 
between the two settings. Pearson correlation 
coefficient was calculated to compare the 
average gait speed at home and clinic with the 
EDSS score. 

Results 
High correlations existed between the two 
settings (ρ=0.84) and the Wilcoxon rank sum 
test showed no significant difference between 
the gait speeds at home and clinic (p=0.2). 
However the EDSS score was more correlated 
with the gait speed obtained at the clinic (ρ=-
0.66) compared to home (=-0.43). Patients 
with moderate disease (EDSS<4.5) walked 
significantly slower (p<0.001) than the severe 
group (EDSS>5) in the clinic. However the 
Wilcoxon rank sum test showed no significant 
difference between the two groups at home 
(p=0.2). 

Conclusion 
The functional tests at home had less 
association with EDSS. This may be due to the 
fact that during the lab assessment, for 
psychological reasons, the patients do not 
demonstrate their actual performance. 
Therefore the tests performed in domestic 
environments can provide more information 
about the mobility performance of the patients. 
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Introduction: The achievement and success of 
our daily actions are submitted to the speed-
accuracy conflict described in Fitts' Law. The 
physical activity plays a role in the 
development and maintenance of our motor 
skills. However, few works have been done on 
the possible link between physical activity level 
and fine motor skills. 

Objective: We propose to evaluate the effect of 
AP level on manual performance in healthy 
adults in a reciprocal scoring Fitts task. 

Methods: 87 healthy adults (mean 
age=28.5±10.5 years) were recruited to 
perform a scoring task on a graphics tablet 
(Wacom Cintiq Pro 13'') connected to a 
computer. The task consisted of moving a 
cursor between two targets as quickly and 
accurately as possible. Four levels (3 to 6: the 
difficulty varied according to the width of the 
targets) and 50 trials per level were proposed 
and carried out with the dominant (DH) and 
non-dominant (NDH) hands at random. The PA 
level was measured with the GPAQ 
questionnaire. The task performance index (PI) 
was measured by the ratio between movement 
time and difficulty index. To study the 
relationship between PA level and PI, 
Spearman correlations were performed. The 
Wilcoxon test was used to measure differences 
in performance between DH and NDH. 

Results: Individuals' PA level is positively 
correlated with PI when the difficulty is 3 
(r=0.22; p=0.04 for DH and r=0.24; p=0.02 for 
NDH). PA level is also positively correlated 
with the error rate at levels 4, 5 and 6 (r=0.29, 
r=0.35, r=0.36 for DH and r=0.25, r=0.27, 
r=0.29 for NDH; p<0.05). Finally, the level of 
PA is negatively correlated with movement 
time, particularly at level 3 on the dominant 
and non-dominant side (respectively r=-0.29 
and r=-0.30 ; p<0.01), as well as at levels 4 
and 5 on the dominant side (r=-0,29 et r=-0,22; 

p<0,05. The Wilcoxon test indicates that the 
subjects obtained better results with their 
dominant hand than with their NDH: except for 
level 4, the activity is performed faster (p<0.01) 
and with a better performance index with the 
DH.  

Conclusion: These results suggest that PA has 
an influence on subjects' performance on a 
scoring task when the level of difficulty is low. 

OP019 
Scientific evidence for gait analysis 
devices presented at PM&R 
conferences – an overview 
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Question 

An increasing number of diagnostic medical 
devices are available to help physicians 
analyse gait parameters. Many of them are 
presented at scientific conferences, and in the 
absence of a gold standard for evaluation, 
focusing on scientific assessment has become 
somewhat outweighed by the marketing. The 
goal of this study was to (a) provide an 
overview of gait analysis devices that have 
been presented at recent annual meetings of 
PM&R leading scientific societies and (b) to 
summarize and review the scientific evidence 
underpinning these devices. 

Methods 

American, European and French leading 
scientific societies of PM&R were contacted. At 
the time of writing the abstract, only SOFMER 
information was available and WFNR did not 
held a congress in 2019. Manual searches 
were performed of all abstracts presented in 
2019 at annual meeting. The exhibition floor of 
the 2019 meeting was also searched. 
Subsequently, literature search of the 
MEDLINE database was performed in January 
2020 to identify original full-text publications 
related to the identified devices. 

Results 

We identified fifteen devices from these 
sources, which were mainly connected insoles, 
3-dimensional motion analysis systems, 
wireless inertial sensors, sensor platforms, 



kinematic laboratories, dynamic and 
electromyographic analysis of movement, 
treadmills with sensors and pressure sensitive 
walkways. Only 5 of these gait analysis 
devices were covered by publications, with no 
full-text records identified for the remaining ten 
devices. Among the fifteen devices, four were 
the subject of a scientific communication at a 
congress. 

Conclusions 

Only a certain portion of the devices surveyed 
have been covered by publications and, for 
many of them, the samples were small and 
there was a lack of strong evidence. Despite 
this, many devices were available on the 
market. Practitioners should be aware of these 
limitations before investing in the use of such 
devices, whether for research or clinical 
practice purposes. 
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Question : Motion planning is a complex, yet 
primary process that is intuitively handled by 
the central nervous system. Some 
mathematical parameters can help to explain 
the choice of one specific among several 
possible trajectories. According to the 
minimum jerk theory, the trajectory for which 
the kinematic parameters (position, speed, and 
acceleration) vary in the most continuous, 
regular manner over time is selected. Our 
study explores the relevancy of the jerk metrics 
to assess arm movements. 

Methods: We used 4 IMU ( X Sens MVN) on 
wrists, forehead and lumbar spine, to record 7 
unilateral (5 seated and 2 standing) and 2 
bilateral analytical arm movements (seated): 
maximal active arm elevation in sagittal, 
scapular and frontal planes and humeral lateral 
rotation elbow to body, and 2 unilateral 

functional movements: hair combing and low 
back washing, in 30 asymptomatic right 
handed participants [mean age 31.9 (11.4) 
years, mean height 173.9 (9.5) cm mean BMI 
22.7 (3.1) kg.m-2]. The norm of the 
acceleration derivative over time (m.s-3) was 
averaged to assess the mean of the quantity of 
acceleration variation. Using Pearson 
correlation test, the distribution of the jerk 
metrics were assessed for both analytic and 
functional arm movements regarding the plane 
of elevation and the right or left arm side, 
respectively. 

Results: The jerk varied according the plane 
of arm elevation (scapular<sagittal <frontal, 
significance level: 95% and 99% respectively) 
(Fig.1). The jerk was lower using the right arm 
for hair combing and low back washing 
(significance level: 95% and 99%, respectively) 
(Fig.2). 

Conclusion: The variation of position, speed, 
and acceleration was lower for arm elevation in 
the most physiological plane and for functional 
movements performed with the dominant side. 
Jerk metrics are a promising way to assess the 
quality of arm movements. 

Fig. 1 
 

 



Fig. 2 
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Introduction: 

Chronic low back pain (cLBP) is a major public 
health issue. New rehabilitation techniques 
such as motor imagery (MI) are showing 
interest for those patients. Our previous study 
showed no difference in MI abilities between 
cLBP and healthy subjects. We need to 
understand which factors contributes to MI 
abilities in patients with cLBP to determine 
which patients will benefits from it. Our 
objective is to assess if functional disability is 
related to MI abilities in patients with cLBP. 

Methods: 

This was a prospective study. Participants 
were recruited from patients reffered to the 
Occupational Health Department, University 
Hospital of Angers. Subjects completed a 
Dallas Pain Questionnaire (DPQ), a Movement 
Imagery Questionnaire – Revised second 
version (MIQ-RS), giving a score for the visual 
component (VMI) and one for the kinesthetic 
component (KMI). They also performed a Hand 
laterality Judgment Task (HLJT), including 6 
series of 48 hand photographs (the hand could 
be right or left, presented in dorsal or palmar 
view and oriented at an angle varying from 0° 
to 330° in intervals of 30°). Subjects were 
asked to determine whether the hand 

presented was right or left. The reaction time 
(RT) and error rate (ER) were measured. 

Results: 

30 patients were recruited. We found no 
correlation between DPQ sub-scores and MIQ-
RS VMI or KMI. We found a significant 
correlation between RT and Anxiety / 
Depression (p=0.02) and Leisure activities 
sub-scores (p=0.024). We found a significant 
correlation between ER and Daily activities 
sub-score (p=0.035). 

Conclusion: 

This study showed a correlation between MI 
abilities, especially mental rotation, and 
functional disability. The strongest relationship 
is between RT and consequence of the cLBP 
on anxiety and depression, because of the 
importance of emotional implication on MI. 
People with the highest impact of their cLBP 
are more likely to have impaired MI abilities, 
meaning that they probably are the best 
subjects for rehabilitation programs with MI. 
We also need to develop MI tasks specific to 
lumbar region to assess impact of fear 
avoidance and beliefs and kinesiophobia on 
anticipation and programming of painful 
movements, giving that the emotional 
component will be more likely to participate. 
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an observational study 

J. Akoum1, K. Tahiri1, F. Etienne1, M. T. 
Corvol1, F. Rannou2,1,3, C. Nguyen2,1,3 

1Saints-Pères University, Toxicité Environnementale, 
Cibles Thérapeutiques, Signalisation Cellulaire et 
Biomarqueurs, Paris, France 2Cochin Hospital - Central 
University of Paris - APHP, Service de Rééducation et de 
Réadaptation de l’Appareil Locomoteur et des Pathologies 
du Rachis, Paris, France 3University of Paris, Faculté de 
Santé, UFR Médecine de Paris Centre, Paris, France 

Question. We aimed to describe the 
spontaneous evolution of age-related changes 
affecting knee joint articular cartilage, walking 
speed and a serum biomarker of cartilage 
remodeling in C57BL/6 wild-type male mice. 

Methods. Histological changes were assessed 
by the Osteoarthritis Research Society 
International (OARSI) score in newborn, 1-
week- and 1-, 3-, 6-, 9- and 12-month-old 
C57BL/6 wild-type male mice, walking speed 
by the Locotronic system, and serum C-



terminal telopeptide of type II collagen (CTX-II) 
content by ELISA in 1-, 3-, 6-, and 9-month-old 
C57BL/6 wild-type male mice. 

Results. Mean (SD) OARSI score significantly 
increased from 0.2 (0.3) to 1.3 (0.6), p=0.03, 
between 1 and 3 months of age and from 1.3 
(0.6) to 3.3 (0.6), p=0.04, between 3 and 6 
months of age. Mean walking speed was 
stable between 1 and 6 months of age but 
significantly decreased from 11.4 (1.8) to 3.2 
(0.8) cm.s-1, p=0.03 between 6 and 9 months 
of age. Serum CTX-II content was maximal at 
1 month of age, then decreased from 12.2 
(8.5) to 2.4 (8.4) pg/ml, p=0.02 between 1 and 
3 months of age, remaining low and stable 
thereafter. 

Conclusion. C57BL/6 wild-type male mice 
showed continuously increasing osteoarthritic 
changes but delayed decreasing walking 
speed with age. These variations were 
maximal between 3 and 9 months of age. 
Maximal serum CTX-II content preceded these 
changes. 
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Question. We aimed to compare a 
multidisciplinary education and exercise 
therapy program to usual care before total 
knee arthroplasty in people with knee 
osteoarthritis on postoperative functional 
independence and activity limitations. 

Methods. We conducted a prospective, 
multicentre, randomized, controlled, two-
parallel-arm study. Participants were recruited 
from three French tertiary care centres. The 
allocation ratio was 1:1. Participants allocated 
to the experimental group had four supervised 
sessions of education and exercise therapy 
before total knee arthroplasty. Participants 
allocated to the comparator group had usual 
care. The two primary endpoints were the 
percentage of participants achieving functional 
independence on the day of discharge defined 
as level 3 on the four functional tests described 
by Zavadak and colleagues and activity 
limitations within 6 months after TKA assessed 
by the area under the curve of the self-
administered Western Ontario Questionnaire 
and McMaster Universities Osteoarthritis Index 
(WOMAC) function subscale. 

Results. A total of 262 patients were 
randomized: 131 in the experimental group 
and 131 in the comparator group. On the day 
of discharge, 34/101 (33.7%) versus 25/95 
(26.3.%) achieved functional independence in 
the experimental and comparator groups, 
respectively (OR [97.5% CI] = 1.3 [0.8 to 2.3], 
p=0.15). At 6 months, the area under the curve 
of the WOMAC function subscale was 38.1 
(16.5) mm² versus 40.6 (17.8) mm² in the 
experimental and comparator groups, 
respectively (absolute difference [97.5% CI] = -
2.2 [-7.3 to 3.0] mm², p=0.31). In the 
experimental group, 43/131 (32.8%) 
participants did not attend any sessions. We 
found no differences in secondary outcomes. A 
total of 3/24 serious adverse events were 
considered in relation to the intervention. 

Conclusion. A short multidisciplinary 
education and exercise therapy program 
before total knee arthroplasty in people with 
knee osteoarthritis neither improves 
postoperative short-term functional 
independence, nor reduces mid-term activity 
limitations. The intervention uptake was low. 
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Question: 

Is the pain phenotype (severity, interference, 
anxiety, depression, kinesiophobia, and 
catastrophism) more severe when comparing 
neuropathic and nociceptive pain components 
in patients with orthopaedic trauma ? 

Method: 

This is a cross sectional study with patients 
admitted in rehabilitation for chronic pain (>3 
months) after an orthopaedic trauma. 
Neuropathic component of pain was assessed 
using the DN4 questionnaire. All patients 
completed an additional batch of 
questionnaires: the Brief Pain Inventory: 
severity and interference subscales (activity, 
mood, walking, work, relations with other, 
sleep, and enjoyment); the Hospital Anxiety 
and Depression scale: anxiety and depression 
subscales; the Tampa Scale of Kinesiophobia; 
and the Pain Catastrophizing Scale. We first 
performed simple comparisons between the 
two types of pain (primary outcome), then 
multivariable linear regressions were applied to 
find the factors associated with pain 
interference (secondary outcome) in each 
group of patients. 

Results: 

On 1404 patients included, 369 of them were 
found to have neuropathic pain component. 
The latter, showing a positive DN4 (mean: 
5.2±1.3), presented a more severe phenotype 
(p<0.05) in terms of pain interference, severity, 
anxiety, depression and catastrophism but not 
for kinesiophobia. Regarding pain interference, 
multivariable regression analysis isolated nine 
associated factors, of which five were common 
for the two types of pain: severity, sleep 
interference, depression, catastrophism and 
localisation of the lesion (lower limb). The 
explained variance was 69% in the nociceptive 
group and 65% in the neuropathic one. 

Conclusion: 

A quarter of the orthopaedic trauma patients 
(26 %) presented a neuropathic pain 
component according to the DN4. Consistent 
with our main hypothesis, the pain phenotype 
was more severe in these patients compared 
to those with nociceptive pain. However, the 
regression analysis models showed that a 
majority of factors associated with pain 
interference (5/9) were the same in both 
groups. Thus, in addition to the pain severity, 
mood disorders, catastrophism and sleep 

management could be main targets in the 
rehab treatment to reduce pain interference in 
both groups. 
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Objective. The aim of this study was to 
systematically review and compare the 
psychometric properties of patient related 
outcome measures (PROMs) and physical 
tests used in studies evaluating individuals 
undergoing total knee arthroplasty for 
osteoarthritis of the knee. 

Design. A search of medical databases 
(PubMed, EMBASE, Web of Science, 
Cochrane Central Register of Controlled Trials 
and CINAHL) from January 2014 up to 
December 2019 identified the studies and thus 
the instruments used. The quality of the 
measurement properties were assessed 
independently by two investigators based on 
the Terwee and Bot criteria, and Scientific 
Advisory Committee of the Medical Outcomes 
Trust guidelines. 

Results. A total of 20 studies examining 25 
instruments were identified. Half of these are 
questionnaires (n=13). The Oxford knee score, 
Knee injury and Osteoarthritis Outcomes Score 
and Western Ontario and McMaster 
Universities Osteoarthritis index had the 
highest overall scores among the condition-
specific instruments evaluating pain and 
function, with 10,9,8 positive ratings over 12, 
respectively. Concerning generic 
questionnaires evaluating health-related quality 
of life (HRQoL), the MOS Short-Form 36 or 12 
obtained the highest overall score, with 6 
positive ratings. For patient specific 
questionnaire, the Hospital Anxiety and 
Depression Scale seems more appropriate 
with an overall positive rating of 8. Some 



physical tests appeared to be quite robust in 
terms of psychometric properties with an 
overall score ≥6/7: Strength testing of knee 
flexor/extensor by isometric or isokinetic 
dynamometer, pressure pain threshold, six-
minute walk test, five times sit-to-stand test 
and timed up and go test. 

Conclusion. More rigorous evaluations in key 
areas, such as reproducibility, responsiveness 
to clinical change, and minimal important 
change, are needed to make stronger 
recommendations. Some promising physical 
tests (e.g. actimetry) lack of validation and 
require rigorous studies to be used as a core 
set of outcomes in future studies. 

OP026 
Intrasession reliability of 
spatiotemporal stride parameters 
measured with foot-worn inertial 
sensors during walking in patients 
with axial spondyloarthritis 

J. Soulard1,2, R. Balaguier1, J. Vaillant1, N. 
Vuillerme1,3 

1CHU Grenoble Alpes University, AGEIS, Grenoble, 
France 2CHU Grenoble Alpes University, Rheumatology 
and Neurology, Grenoble, France 3Institut Universitaire de 
France, Paris, France 

Question:  

Wearable inertial sensors allow computation of 
spatio-temporal stride parameters during 
walking and could help to better evaluate gait 
characteristics in clinical practice. However, to 
the best of our knowledge, no study has 
assessed the reliability of these devices in 
patients with axial spondyloarthritis (axSpA). 
The aim of this study was to assess the 
relative reliability of spatiotemporal stride 
parameters measured with foot-worn inertial 
sensors during walking in patients with axSpA. 

Methods: 

Twenty patients with axSpA (mean age: 44.9) 
were asked to perform the 10-m walk test at 
comfortable walking speed (3 trials). The 
spatio-temporal stride parameters were 
assessed using two inertial sensors (Physilog® 
5, Gait Up) placed on each foot of the 
participants. Using the Gait Analysis Software 
Pro (Gait Up, Switzerland), spatio-temporal 
stride parameters were obtained. The relative 
reliability of each parameter was evaluated by 

the calculation of a 2-way fixed Intraclass 
Correlation Coefficient (ICC2,1). 

Results: 

Mean and SD of spatio-temporal stride 
parameters for each trial are available in Table 
1. ICC values of all parameters were above 
0.81, except for swing, stance and double 
support percentages where ICC were above 
0.59 (Table 2). ICC values were above 0.82 
when calculated from the second and the third 
trial. 

Discussion 

We showed that relative reliability of spatio-
temporal stride parameters measured with 
foot-worn inertial sensors among patients with 
axSpA, evaluated by ICC, was considered as 
good to excellent. The swing, stance and 
double support percentages were slightly less 
reliable, but showed still moderate to perfect 
reliability (0.59-0.90). Interestingly, we further 
showed higher ICC values when using 
parameters calculated from trials 2 and 3, 
while lower ICC values were observed when 
using stride parameters calculated from the 
other trials (1-2, 1-3, 1-2-3). The first trial can 
thus be considered as an exercise to get 
accustomed to walking protocol and should not 
be included in the analysis. On the whole, the 
present findings report perfect reliability of 
spatiotemporal stride measured with foot-worn 
inertial sensors among patients with axSpA 
during a 10-m walk test and supports the use 
of these devices in this population. 

Fig. 1 
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Is dextrose prolotherapy superior to 
corticosteroid injection in patients 
with chronic lateral epicondylitis – a 
randomized clinical trial 
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Raeis Sadat1, S. Rahimi-Dehgolan1 

1Shahid Beheshti University of Medical Sciences, Physical 
Medicine, Rehabilitation and Electrodiagnosis, Tehran, 
Iran 

Purpose: To compare the efficacy of dextrose 
prolotherapy versus steroid injection in the 
treatment of patients with chronic lateral 
epicondylitis. 

Methods: Thirty subjects with chronic lateral 
epicondylitis were randomly assigned into two 
groups of hypertonic dextrose or 
methylprednisolone injection. Participants were 
assessed through Quick DASH and VAS 
scores once before injection and then after 1 
and 3 months follow-up. Two patients were 
excluded due to not completing the follow-up 
timepoints. 

Results: In both groups VAS scores revealed 
significant improvement during the first month 
follow-up [mean difference (MD) =1.9+3.3, 
versus 1.5+1.9 for the prolotherapy and steroid 
groups, respectively]. This declining trajectory 
continued at the third month visit in the 
prolotherapy group and MD reached to 
4.4+2.9; while it did not remarkably changed in 
the steroid group [MD=1.9+3.4]. In fact, 
comparing VAS scores between the 1st and 
3rd month time-points did not revealed a 
significant improvement in the steroid group 
(p=0.6). Also, quick DASH index showed a 
similar pattern and improved remarkably in 
both groups during the first visit. However, only 
the efficacy in the prolotherapy group persisted 
after three month follow-up [mean 
diff=9.5+21.6, p=0.044]. One month after 
injections no preference between the two 
interventions was observed (p=0.74 for VAS 
and 0.14 for Quick DASH score). However, the 
3rd month follow-up revealed a meaningful 
superiority (p=0.03 for VAS and p=0.01 for 
Quick DASH score) favoring prolotherapy 
method. 

Conclusion: Both of the two methods were 
proved to be effective in short-term treatment 
of chronic lateral epicondylitis. But, dextrose 
prolotherapy seems to be slightly more 
efficacious than steroid injection in a longer 
period. 

Keywords: Regenerative Medicine, Tennis 
Elbow, Methylprednisolone, Prolotherapy 
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Biopsychosocial complexity 
measured by the INTERMED is 
associated with time to fitness for 
work after vocational rehabilitation 
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QUESTION: Returning to work after an acute 
orthopaedic trauma, one of the leading causes 
of disability, may be an individual and societal 
challenge. Factors associated with this 
outcome are related to trauma severity, but 
also to other biopsychosocial factors. The 
INTERMED method assesses patients' case 
biopsychosocial complexity and orients 
interdisciplinary care. The aim of this study 
was to determine if the INTERMED is 



associated with time to fitness for work (TFW: 
the number of days for which compensation 
was paid by the insurer in cases of work 
disability) for patients undergoing vocational 
rehabilitation after orthopaedic trauma. 

METHODS: A Cox proportional hazards model 
was used to estimate the associations between 
TFW and predictive variables: INTERMED 
score, age, gender, pain severity, trauma 
localization (upper limb, lower limb or spine), 
trauma severity (minor, moderate or severe), 
education (more or less than compulsory 
school), and blue-collar worker (yes vs no). 
The prospective follow-up period was 4 years. 

RESULTS: Data were available for 486 
patients (female: 77 (16%); mean age: 43±11 
years). TFW was associated with the 
INTERMED score (hazard radio [HR] 0.98, 
95% confidence interval [CI] 0.96-0.99). This 
HR means that the chance that a patient is 
declared fit for work is reduced by 2% for every 
one-point increase in the INTERMED score (0-
60), assuming all other covariates remaining 
equal. The influence of the INTERMED was 
close to the influence of age (HR 0.97, 95 % CI 
0.96-0.98). Other factors that decrease the 
chance of being declared fit for work were 
male gender, higher pain, spine localization, 
high trauma severity, and low education. 

CONCLUSION: Biopsychosocial complexity 
measured by the INTERMED is associated 
with TFW. INTERMED has the potential to 
identify patients at risk of complex healthcare 
needs in order to provide them with 
appropriate and coordinated interdisciplinary 
care, and with the aim to reduce disability and 
costs. 

OP029 
Spasticity does not always 
contribute to associated reactions 
of the upper limb in people with 
acquired brain injury  

M. Kahn1,2, G. Williams1,3, R. Clark2, B. Kelly3, 
B. Mentiplay4, J. Olver5 

1Epworth Healthcare, Physiotherapy, Melbourne, Australia 
2University of the Sunshine Coast, School of Exercise and 
Sports Science, Sunshine Coast, Australia 3University of 
Melbourne, Physiotherapy, Melbourne, Australia 4La Trobe 
University, Physiotherapy, Melbourne, Australia 5Epworth 
Monash Rehabilitation Unit (EMReM), Melbourne, 
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Question: Does contracture, hypertonicity and 
spasticity contribute to upper limb associated 

reactions (ARs) during walking in people with 
acquired brain injury (ABI)? 

Methods: Forty-two adults with ABI and upper 
limb ARs were recruited. All participants 
underwent three-dimensional motion analysis 
(3DMA) assessment at self-selected walking 
speed to obtain the Kinematic Deviation Score 
worst axis (KDSw) as the AR outcome 
measure. Clinical assessment included 
passive range of motion for contracture (of 
shoulder external rotation, elbow extension 
and wrist extension), the Modified Ashworth 
Scale for hypertonicity and the Modified 
Tardieu Scale for velocity-dependent spasticity 
(for shoulder internal rotators, elbow flexors, 
wrist flexors and long finger flexors). 
Correlations assessed the relationship 
between these impairments and ARs. 
Correlations of at least moderate (i.e. r≥0.40) 
were considered significant. Chi-squared 
analyses further analysed the prevalence of 
participants with hypertonicity and spasticity 
and an AR at the corresponding joint axis. 

Results: No participants had a contracture in 
shoulder rotation, only 1 (2%) in elbow 
flexion/extension and 1 (2%) in wrist 
flexion/extension that was relevant to the range 
of movement required when walking. 
Hypertonicity of the shoulder internal rotators (r 
= 0.45), elbow flexors (r = 0.53), wrist flexors (r 
= 0.44) and long finger flexors (r = 0.74) and 
spasticity of the elbow flexors (r = 0.40) and 
long finger flexors (r = 0.65) were correlated to 
KDSw. Of the 12 participants with an AR at the 
shoulder rotation axis, 8 had shoulder internal 
rotator hypertonicity and 5 had spasticity. Of 
the 38 participants with an AR at the elbow 
joint axis, 29 had elbow flexor hypertonicity 
and 24 had spasticity. Ten participants had a 
wrist joint axis AR, of which, eight had wrist 
flexor hypertonicity and seven had spasticity. 

Conclusion: ARs are a complex, multi-
dimensional phenomenon. Contracture rarely 
contributes, whereas many people with ARs 
have both hypertonicity and spasticity. 
Although frequent, ARs may occur in the 
absence of either hypertonicity or spasticity 
demonstrating that they are not a perquisite for 
ARs. Comprehensive and careful clinical 
assessment is required to guide targeted AR 
rehabilitation. 
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Variations in opposite directions of 
spasticity and cocontraction in 
spastic hemiparesis 
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Question 

Resistance to passive movement has been 
used as the systematic primary outcome 
measure in spastic paresis for decades. Does 
impairment of active movement follow or reflect 
spasticity, a form of resistance to passive 
movement defined by stretch reflex 
excitability? 

Methods 

We performed a retrospective, monocentric, 
chart review of patients with chronic spastic 
paresis (N=34), consecutively assessed 
between January 2014 and December 2019, 
using the Five Step Assessment of the elbow 
flexors in two shoulder positions, neutral and 
flexed, by a single physician at the initial 
evaluation. We retrieved muscle extensibility 
(angle of arrest upon slow stretch, XV1), angle 
of catch (XV3), active range of motion upon a 
single maximal effort (XA), and derived the 
coefficients of spasticity CS=(XV1-XV3)/XV1 and 
of weakness, CW=(XV1-XA)/XV1. 

Results 

From the shoulder in neutral to the flexed 
shoulder position, CS was reduced from 
0.36±0.13 to 0.28±0.15 (p=0.002) while CW 
increased from 0.09±0.09 to 0.15±0.18 
(p=0.012). 

Conclusion 

Placing the shoulder extensors in a stretched 
position lowers the spasticity levels on elbow 
flexors while this worsens the impairment in 
active elbow extension, by increasing either 
elbow flexors cocontractions, elbow extensor 
paresis or both. The sole assessment of 
spasticity does not reflect, and is sometimes 
inversely related to, the impairment of active 
movement. 

Fig. 1 
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Pre-surgical assessment of 
neurogenic paraosteoarthropathy of 
the hip – comparison of MRI and CT 
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Question 

Neurogenic paraosteoarthropathy (NPOA) of 
the hip is a frequent complication of brain or 
spinal cord traumas. The functional impact 
may require surgical management. Pre-
surgical imaging assessment by computed 
tomography (CT) is necessary. 

We aimed to compare the performances of 
magnetic resonance imaging (MRI) to CT for 
pre-surgical assessment of NPOA of the hip. 

Methods 

This single-center prospective study included 
all patients who underwent surgery for NPOA 
with joint movement limitation from july 2019 to 
march 2020. 

All patients had a CT after biphasic iodinated 
solution injection and a MRI with gadolinium 
contrast agent injection. 

A standardized report was completed for both 
exams for each patient, evaluating location and 
implantation base of NPOA as well as relations 
to vessels and nerves. 

 



Results 

Seven patients were evaluated. 

Agreement rates between MRI and CT were 
respectively 93% for location and implantation 
base, 100% for circumferential extension, 
100% for fragmentation and pseudoarthrosis, 
and 93% for relation to the joint capsule. 

For vascular analysis, agreement rates were 
86% for relation to NPOA and 100% for 
permeability. 

Nerves were better detected on MRI than on 
CT, respectively in 70% versus 45%. 

Conclusion 

Pre-surgical MRI assessment for NPOA and 
their relations to vessels and nerves is as 
effective as CT assessment. Therefore, MRI 
represents a possible alternative to CT and 
could even replace it. 

OP032 
Effectiveness of percutaneous 
needle elongation of Achilles 
tendon in patients with neuro-
orthopedic disorders performed in a 
rehabilitation center 
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Du3 

1CMPR Bel -Air, La Membrolle sur Choisille, France 2CHU 
Tours, Service d'Orthopedie, Tours, France 3Clinique de 
l'Alliance, Service d'Orthopedie, Saint-Cyr sur Loire, 
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Background: Hypertonia as a result of 
damage of the central nervous system is 
known to cause soft-tissue changes and 
retractions. Achilles tendon retraction causes 
important functional consequences in standing 
and walking and the possibility of wearing 
shoes. Percutaneous needle tenotomy of the 
Achilles tendon has been described by 
Minkowitz et al. as a minimaly invasive 
technique addressed to multiple comorbidities 
often encountered among brain-damaged 
patients. It can be performed under local 
anesthesia in an ambulatory setting at a 
medical rehabilitation center and it reduces the 
medical and economic burden of the 
technique. 

Objective: The aim of the study was to 
evaluate the effectiveness of the percutaneous 

needle elongation in the treatment of Achilles 
tendon retraction in the medical rehabilitation 
center. 

Method: Twenty percutaneous elongations of 
Achilles tendon were performed on neinghteen 
patients (6 women, 13 men ; mean age 54,25; 
+/- 19,33 years). The indication and the 
precise goal of therapy were determined by 
consensus with the patient and the health-care 
team (physiotherapist, rehabilitation physician, 
orthopedic surgeon) after realization of motor 
bloc of tibial nerve in order to precise the 
degree of retraction. The percutaneous needle 
elongation gesture was performed by a 
rehabilitation physician trained by 
an orthopedic surgeon under local anesthesia. 
The effectiveness of the treatment was 
assessed using the Goal Attainment Scale 
(GAS). 

Results: Targets were achieved in all 20 
cases (GAS ≥ 0). Few side effects (pain, 
edema, hematoma) have been easily 
controlled with simple treatments. 

Conclusions: Percutaneous needle 
elongation of Achilles tendon performed under 
local anesthesia is an efficient technique for 
the treatment of retraction in foot neuro-
orthopedic disorders as a consequency of 
cental nerve system damage. It can be safely 
performed in a dedicated rehabilitation center. 

Keywords: percutaneous needle tenotomy, 
contractures, Goal Attainment Scale (GAS), 
rehabilitation 
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Evaluation of an electromechanical 
oscillatory device of the wrist for the 
assessment of the neural and non-
neural components of upper-limb 
hyper-resistance in patients with 
central nervous system disorders 
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Introduction 

Hyper-resistance, which should replace the 
term spasticity following a recent European 
Consensus, is one of the most common and 
severe complications of central nervous 



system (CNS) disorders. It has neural (CNS 
related) and non-neural (tissue related) 
components. Non-neural components are 
viscosity, elasticity and muscle shortening. 
Assessment of hyper-resistance remains 
mostly clinical, and there is a need for new 
objective methods to evaluate it. 

Methods 

An electromechanical oscillatory device was 
designed to evaluate stiffness of the wrist 
(Wrist-EOD), based on a previously described 
method for the ankle. The Wrist-EOD applies 
low amplitude sinusoidal displacements in 
flexion and extension of 10° to the wrist at 
frequencies between 3 and 12 Hertz. Torque of 
the wrist resistance is measured. This 
produces a torque response that can be 
decomposed in viscous and elastic stiffness, 
by a Fourier analysis. Viscous and elastic 
stiffness for varying frequencies of the 
displacement can be plotted together to yield a 
visco-elastic stiffness vector (L-Path). The 
paretic upper limb of twenty-two stroke patients 
was evaluated three times with the Wrist-EOD, 
two times on the same day (short-term 
reliability) and a last time, 15 days later (long-
term reliability). Intra-class correlation 
coefficients (ICC) were computed. Clinical 
(Modified Ashworth Scale and Tardieu Scale) 
and isokinetic (Cybex®) measurements of 
hyper-resistance were performed, as well as a 
wrist-EOD measurement of the healthy hand of 
each patient.  

Results 

Scores for viscous stiffness and L-path were 
significantly higher in comparison to the 
healthy hand stiffness scores (p=0.008 and 
p=0.003, respectively). The short-term ICC for 
elastic stiffness (0.91), viscous stiffness (0.95) 
and L-Path (0.92) was excellent. The long-term 
reliability was moderate (ICC: 0.60, 0.68 and 
0.71, respectively). However, only poor 
correlations were found with clinical 
measurements of spasticity, or with isokinetic 
measurements. Finally, Wrist-EOD scores 
were significantly more reliable than isokinetic 
measurements. 

Conclusion 

The Wrist-EOD is a reliable and discriminative 
device to measure stiffness of the wrist, 
enabling to distinguish neural and non-neural 
components of hyper-resistance. 

 

OP034 
Correlation between quality of life, 
hand functioning and cognition of 
CP children – prospective 
randomized study 

T. Voloshyn1, V. Kozyavkin1 

1KIRC, Neurology, Truskavets, Ukraine 

Question. It is not cost-efficient, especially for 
low-income countries, to involve all medical 
staff and use wide variety of diagnostic and 
intervention tools for every single patient with 
cerebral palsy(CP). Having knowledge on 
pivotal manifestations of CP and what are they 
related to would shorten a search of 
pathologies only to those related to main 
manifestations of the disease and allow to treat 
pivotal symptoms related to quality of life 
instead of treatment of all clinical 
manifestations. 

Methods. 601 children aged 2 to 17 years 
(mean age‒6years5months) with CP (G80): 
examined by 3 independent doctors. 
56%males, 44%females. Randomized blinded 
assessment. Fine hand function assessed by 
"9-hole peg","Box&Blocks" test, dynamometry. 
Intellectual functioning assessment was done 
using Stanford-Binet cognitive tests. Quality of 
life (QoL) assessment according to Caregiver 
Priorities and Child Health Index of Life with 
Disabilities(CPCHILD). The intraclass 
correlation coefficient (ICC) was used for 
finding out discrepancies between 
assessments done by different observers. 

Results. ICC coefficient between observers 
was reliable‒0.92(95% CI: 0.89–0.95). The 
mean QoL score for children GMFCS levels I 
and II was 58.4 (SD 16.5), for GMFCS III, IV 
and V childen‒22.2 (SD 13.4). QoL was more 
related to fine hand functioning(r=0,344) than 
to cognition(r=0,292). There was a strong 
correlation bond between fine hand functioning 
and cognition(r=0,663). In case fine hand 
function improved positive changes in 
cognition were observed in 74% of subjects 
(p<0,05). Correlation between grasp power 
and IQ was weak(r=0,184). Also grasp power 
improvement was slightly related to 
QoL(r=0,101). 

Conclusions. Most important part of the 
research was the benefit from finding out bond 
between cognition, hand functioning and 
quality of life. The quality of life is the most 
improtant of all and our final aim is QoL 
improvement to the highest extent possible. 



Study allowed to understand what is better to 
work on (hand speed, accuracy but not muscle 
power) for improvement of cognitive 
functioning. Positive changes in fine hand 
functioning improve QoL even more that 
changes in cognition. So training of fine motor 
skills should be given a priority in case of 
limited rehabilitation resources. 

OP035 
Rehabilitation after single event 
multi level surgery in children with 
cerebral palsy – qualitative literature 
review and recommendations 

A. L. Guinet1, E. Desailly1, N. Khouri2 

1Fondation Ellen Poidatz, Research&Innovation, Saint 
Fargeau Ponthierry, France 2Necker-Enfants Malades 
Hospital, Pediatric Surgery department, Paris, France 

Aim. The objectives of this study are to 
describe and to assess rehabilitation protocols 
after Single-Event Multi-Level Surgery 
(SEMLS), and to propose a common base for 
this rehabilitation (Location; Duration; 
immobilization; gait orthosis; exercises and 
steps; intensity). 

Method. The following databases were 
searched: Medline, EMBASE, CINAHL, and 
Cochrane. Two independent reviewers 
determined whether studies met the inclusion 
criteria. These were (1) the surgical strategy 
used was SEMLS; (2) it was a full-text report 
published after 1985; and (3) the methods 
contained a description of rehabilitation 
protocol. Interventions were coded using the 
Oxford Levels of Evidence and the MINORS 
Index. 

Results. Overall, 24 articles were included in 
this review (Figure 1). No studies have 
compared the outcomes of SEMLS and 
rehabilitation versus SEMLS alone. Most of the 
rehabilitation protocols took place in a 
rehabilitation centre (69%) and continued for 
four and a half months, with a four sessions by 
week. Every studies recommended orthoses 
prescription after SEMLS. This review 
identified five steps in the post-SEMLS 
rehabilitation protocol (Figure 2). 

Interpretation. This review provides relevant 
information about the modalities, limits and 
difficulties of the rehabilitation programs. Two 
possible ways of improving the existing 
protocols are identified: intensification of the 
muscular strengthening and the gait training. 

Figure 1. Infographic summarizing the patient 
type involved in a SEMLS program. 

Figure 2. Common base for the steps of 
rehabilitation protocol after SEMLS. The time is 
given in post-SEMLS units 

Fig. 1 
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Isokinetic and Scoliosis – muscular 
capacity in 132 patients after 
orthopaedic treatment compared to 
asymptomatic population 
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QUESTION: The evolution of adolescent 
idiopathic scoliosis (AIS) is difficult to predict 
due to various contributing factors including 
trunk muscles, which play a significant role. 
Few published works have studied trunk 
muscles using isokinetic dynamometer, but 
larger studies are needed to evaluate the 
correlations between trunk muscles and 
scoliotic spine. The objective was to analyze 
trunk muscle strength using an isokinetic 
dynamometer in female adolescents one year 
after orthopedic treatment by brace for AIS, 
and compare to an asymptomatic population. 

METHODS: This was an observational 
comparative study, evaluating trunk flexor and 
extensor muscles using an isokinetic 



dynamometer at 3 speeds, 60°.s-1, 90°.s-1 
and 120°.s-1. Peak Torque (PT), Mean Power 
(MP) and the flexor/extensor ratio in 
adolescent females with AIS aged 14 to 18 
years old were compared to a control group of 
asymptomatic age-matched females. In the 
AIS group, correlation analyses were 
computed to search for contributing factors to 
isokinetic performances, including 
morphological characteristics of patients, as 
well as clinical and radiological characteristics 
of scoliosis. 

RESULTS: We included 132 subjects (AIS, 
n=100; controls, n=32). Regarding PT, AIS 
trunk flexors were weaker than controls at all 
speeds, by 17% at 120°.s-1 (p=0.0003), by 
11% at 90°.s-1 (p=0.0002) and by 16% at 
60°.s-1 (p=0.00043). No significant difference 
was found for extensors. Regarding MP, AIS 
trunk muscles were weaker than controls, by 
33% for flexors (p<0.0001) and by 31% for 
extensors (p=0.034). Regarding ratios, no 
significant differences were found. Correlation 
analyses found weight and BMI as impacting 
variables, with different levels of significance 
(p<0.05 to p<0.001) according to speeds. 

CONCLUSION: Adolescents with AIS had 
weaker trunk extensors and mostly flexors than 
asymptomatic females. Within this AIS 
population, weight and BMI seem to have a 
negative impact on muscular performances, 
whereas clinical and radiological 
characteristics of the scoliosis do not seem to 
contribute. 

OP038 
Effects of an acute passive 
stretching session on 
gastrocnemius medialis mechanical 
properties assessed by shear wave 
elastography in children with 
unilateral cerebral palsy 
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Question: The aim of this study was to 
describe effects of an acute passive stretching 
session on maximal dorsiflexion angle and 
mechanical properties of ankle joint and 
gastrocnemius medialis (GM) muscle in paretic 
leg in children with Unilateral Cerebral Palsy 
(UCP) using Shear Wave Elastography. 

Methods: 12 children (mean age: 10 years 6 
months) with UCP underwent a 5 minutes 
passive stretching session at 80% of maximal 
dorsiflexion angle. Change of maximal 
dorsiflexion angle, slack angle, passive ankle 
joint and GM muscle stiffness from pre- to 
post-intervention were determined using 
passive ankle mobilization performed on a 
dynamometer coupled with SWE 
measurements on the GM muscle. 

Results: maximal dorsiflexion angle, 
maximal joint torque and ankle joint passive 
stiffness were significantly increased by 6.3°, 
4.3 Nm and 0.1 Nm/°. When measured on the 
same angular sector, ankle joint passive 
stiffness was significantly decreased. GM 
muscle shear modulus was significantly 
unchanged at maximal dorsiflexion angle and 
decreased at a common angle. GM slack angle 
was significantly shifted in a more dorsiflexed 
position. 

Conclusions: dorsiflexion angle gain may 
be better explained by increase in stretch 
tolerance raher than altered mechanical 
properties in children with UCP. 

Pré-stretch 
Post-
stretch 

p 

DF max (°) 12.3 (8.6) 18.5 (8.5) ˂0.001 
Torque max  (Nm) 10.8 (4.6) 15 (6.1) ˂0.01 
Torque max at common
angle (Nm) 

10.8 (4.6) 10 (4.3) 0.09 

PAJSrel (Nm/°) 0.28 (0.1) 0.38 (0.2) ˂0.05 
PAJSabs (Nm/°) 0.28 (0.1) 0.23 (0.1) 0.01 
slack angle (°) 17.4 (6.3) 14 (7) 0.02 

SEM at DF Max (kPa) 
204.3 
(120.3) 

251.1 (116) 0.16 

SEM at common angle
(kPa) 

204.3 
(120.3) 

132.9 
(44.7) 0.03 

(k) 0.055 (0.01) 
0.050 
(0.02) 

0.43 

SEM accounting for
slack angle (kPa) 153.1 (50.9) 

162.2 
(84.46) 0.68 

Fig. 1 
 

 
 
 
 



Fig. 2 
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Question: Although individuals that suffered 
from a minor stroke are all screened for 
cardiovascular risk factors, reduced physical 
capacity may remain unnoticed. Being 
physically active during daily life might improve 
physical capacity. However, physical activity is 
an umbrella term covering multiple dimensions 
and therefore the interaction with physical 
capacity seems complex. The research 
question of this study is: what is the relation 
between multidimensional objectively 
measured daily physical activity and clinically 
relevant physical capacity outcomes more than 
six months after minor stroke? 
Methods: Individuals (n =74)  > 6 months after 
minor stroke with motor and/or sensory loss in 
the contralesional leg at stroke onset were 
included. Physical capacity was determined by 
the 10-Meter-Walking-Test (10MWT), the 
Timed-Up&Go and the Mini Balance 
Evaluation System Test. Four multidimensional 
physical activity outcomes were measured with 
an Activ8 accelerometer: counts per minute 

during walking (CPMwalking; a measure of 
intensity), number of active bouts (frequency), 
mean length of active bouts (distribution) and 
% of wear time in upright positions (duration). 
Multivariable linear regression models, 
adjusting for age, sex and BMI, assessed the 
relationships between physical capacity and 
physical activity outcomes. 
Results: CPMwalking (intensity) was significantly 
associated to physical capacity in the 10MWT 
model (p = 0.008), whereas other associations 
between physical activity and physical capacity 
measures were not significant. 
Conclusion: This study extended the 
knowledge on the complex interaction between 
multidimensional physical activity and physical 
capacity in individuals after minor stroke. The 
intensity of walking, as measured by 
accelerometer counts, might be an important 
tool for improving the effectiveness of future 
interventions and guidelines. 
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Current fields and perspectives for 
smartphone applications use in the 
management of low back pain 
patients – a narrative review 
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Rehabilitation, Clermont-Ferrand, France 2CHU Clermont-
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Question  

In industrialized countries, non specific low 
back pain (NSLBP) is considered as a priority 
public health issue. E-health is becoming the 
most convenient way to deliver rehabilitation, 
service remotely, collect outcomes in real time, 
thus contributing to disease management. The 
advantage of using mobile technology for 
healthcare is that smartphones are personal, 
and so always accessible to patients. This new 
model of health service facilitates accessibility 
of healthcare, enhance patient"s 
understandings, and their engagement in self-
management of their pathology. Smartphone 
actual place for NSLBP management still 
questionable. 

First, we aim to identify current fields of the 
Smartphone applications use for the 
management of the NSLBP patients. Second, 
we aim to evaluate the current status of the 
effectiveness or scientific validity of such use 



and to determinate perspectives to their 
potential development. 

Methods we conduct an extensive search of 
the scientific literature published in English 
between January 2010 and March 2020 was 
conducted using PubMed and Cochrane 
databases by means of the following keywords 
: "back pain", "ehealth" "smartphone" . 

Since RCT studies are lacking, a systematic 
review or meta-analysis was not possible. 

Results . This review assessed the different 
areas in which mobile applications could have 
a prominent place in the management of 
chronic low back pain. Clinicians caring for 
chronic low back pain patients should be 
aware of the different advantages of using a 
smartphone app in the management of their 
pathology. While there is a legitimate role for 
multidisciplinary rehabilitation programs in the 
management of low back pain, the use of 
mobile applications should be seriously 
considered, as they can play an important and 
beneficial health role in the management of 
patients. This literature review led to the 
identification of three main areas in which 
smartphone applications on NSLBP can be 
used : an assessment of diagnosis tool, a 
telerehabilitation tool and also a self-
management tool to improve adherence to 
exercise program. 

Conclusion : we conducted a narrative review 
to assess the level of evidence of using 
smartphone to manage NSLBP and 
determinate perspectives to their potential 
development. 
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Response to functional restoration 
in chronic low back pain with Modic 
1 changes – a case-control study in 
84 patients 
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Question. Functional restoration (FR) is a 
multidisciplinary approach that reduces activity 
limitation in chronic low back pain (CLBP). 
Response to FR in CLBP with Modic 1 
changes has not been studied specifically. We 

aimed to assess the response to FR in CLBP 
with Modic 1 changes. 

Methods. We conducted a case-control study 
from a database of 231 patients. Inclusion 
criteria were: age>17, non-specific low back 
pain > 3 months, MRI of the lumbar spine < 3 
months, treatment using FR. Patients were 
divided in two groups: Modic 1 for those with 
Modic 1 changes on MRI and Non Modic 1 for 
those without. The Non Modic 1 group was 
matched with the Modic 1 for sex and work 
disability. The RF program included 5 weekly 
outpatient sessions for 5 weeks. The main 
outcome measure was the Quebec score at 3 
months. The secondary criteria were: self-
assessed improvement, low back pain, Dallas 
scores - daily activity (DA), - work 
activity/leisure (WAL), - anxiety/depression 
(AD), - sociability (S), return to work, socio-
professional status at 3 months. RF 
compliance, as the percentage of the program 
done, was also assessed. 

Results. A total of 84 patients were included: 
age 45±10, women 21(75%), low back pain 
47±21, duration of pain in months 68±75, 
Quebec 40±15, Dallas - DA 62±14, WAL 61±7 
, AD 47±22, S 38±21, work disability 44(52%). 
They were 31 in Modic 1 group and 53 in Non 
Modic 1 group. Baseline characteristics of the 
2 groups did not differ. RF compliance was 
97% and 95% respectively. At 3 months both 
groups were improved. Modic 1: improvement 
21(68%), Quebec 36±19 vs 43±15 (P <0.05), 
Dallas - DA 56±22 vs 64±13, - WAL 47±23 vs 
60±19, - AD 36±25 vs 49±25 (P <0.05), return 
to work 8(53%), sick leave 4(13%) vs 11(35%) 
(P <0.05). Non Modic 1: improvement 
37(70%), Quebec 33±18 vs 38±15 (P <0.05), 
Dallas - DA 53±19 vs 62±32, WAL 49±23 vs 
61±60, AD 36±24 vs 46±20 (P <0.05), return to 
work 11(38%), sick leave 10(19%) vs 19(35%) 
(P <0.05). No difference was observed at 3 
months after RF between the Modic 1 group 
and the Non Modic 1 group. 

Conclusion. Chronic low back pain patients 
with Modic 1 improved at 3 months after FR. 
The response profile was not different from 
that of CLBP patients without Modic 1 
changes. 
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Question: Despite worldwide prevalence and 
competitive research, no factors correctly 
predict chronic low back pain (cLBP) evolution. 
Among psychosocial factors, acceptance is an 
adaptative behaviour that engage the patient 
to cope with pain instead of focusing on pain 
control. This may influence results of a 
multidisciplinary educational and rehabilitation 
program. The aim of this study is to assess the 
role of acceptance in cLBP patients. 

Method: Prospective cohort study in cLBP 
admitted in two spine centres. The sample has 
been divided in responders (R) and non-
responders (non-R) using the Oswestry 
(disability with a 10 points improvement for 
classification) at 6 months. Other evaluated 
factors were AAQ-II (acceptance), CSQ-F 
(coping), BBQ (belief), FABQ (avoidance), 
HAD (mood) and SF12 (QoL) measured at 
D0,30,90 and 180. 

Results: One hundred patients enrolled and 67 
analysed for endpoint (46 female, 43 ± 10 
years, 29 in R and 38 in non-R group).  Factors 
that emerged from multivariate logistic model 
were acceptance and low level of coping 
strategy to ignore pain sensation [OR 1.070, 
95% CI 1.008–1.136, (p=0.0255); OR 0.747, 
95% CI 0.592-0.943, (p=0.0141)]. The 
ignorance coping strategy increase from 5 (3) 
to 8 (4), p=0.0003 whereas work avoidance 
decrease from 27 (12) to 18 (14), p<0.0001 
and HAD  decreases from 16 (8) to 10 (8), 
p<0.001 in the R group. In both groups the 
beliefs were improved from 21 (6) to 31 (8), 
p<0.0001 for R and 23 (5) to 28 (7), p=0.0017 
for non-R and physical QoL increases from 34 
(7) to 50 (6),p<0.0001 for R and 26 (9) to 39 
(9), p=0.0042 for non-R. 

Conclusion: The major finding of this study is 
the potential value of mental flexibility 

(acceptance) and some coping strategies 
(ignorance) for prediction of rehabilitation 
outcome in cLBP population. Patients who 
better respond to a rehabilitation program have 
higher AAQ-II score and lower tendency to use 
ignorance coping than these who do not 
respond. Thus, patients able to pursue their 
activities despite unpredictable pain may 
respond more likely to rehabilitation. These 
new predictive factors may explain a large part 
of outcomes variance and should be tested in 
primary care for better stratification of patients 
targeted by new interventions.  

1. McCracken LM. Pain.1998 
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Question: the use of patient reported outcome 
measures (PROMs) in chronic low back pain 
(cLBP) is highly recommended to assess the 
quality of care delivered to patients. We 
question the reliability of self-questionnaires 
administered by a touch screen tablet as 
compared to paper ones. 

Methods: We used a sample of patients 
included in the COPPAIN study to compare 
both modalities. Patients were asked to fill out 
at two separate times (touch screen at 
admission and paper 7 days before), the 
questionnaires usually used for cLBP: ODI 
(disability), BBQ (beliefs), FABQ (avoidance), 
HAD (mood), CSQ-F (coping), AAQ-II 
(flexibility) and SF12 (QoL). For each, were 
analysed and compared, time and rate of 
completion and correlation (CCI) between the 
2 forms of administration. 

Results: Ninety-nine cLBP patients have been 
included. Time of completion was 19.5 min 
(IQR 15;24) which was 11 [-24;-2] minutes 



shorter for the touch screen tablet and rate of 
completion was higher [91 to 98%] compared 
to paper [84 to 92%]. Reproducibility was good 
for ODI - ICC=0.85 [0.78 ; 0.90], Flexibility - 
ICC=0.83 [0.75 ; 0.89], CSQ - ICC=0.81 [0.72 ; 
0.87],  FABQ work - ICC=0.79 [0.69 ; 0.86] 
and SF12 mental - ICC=0.73 [0.61 ; 0.82] 
moderate for FABQ physical - ICC=0.59 [0.44 ; 
0.71]; poor for SF12 physical - ICC=0.55 [0.37 
; 0.69] and BBQ ICC=0.53 [0.36 ; 0.67]; and 
excellent for HAD - ICC=0.88 [0.82 ; 0.92]. 

Conclusion: Results evidenced shorter time 
spent and better rate of completion using a 
touch screen tablet. Reliability is variable and 
depends on the questionnaires tested, 
confirming the robustness of some (HAD, ODI) 
while some others seem to be influenced by 
the context of administration (BBQ, SF12 
physical). Considering the global burden of 
LBP, the data collection of PROMs can be 
improved by touch screen questionnaires in 
clinical research (quality) but also in daily 
practice (simplification) [1]. Interpretation 
needs to take into account the present results. 

1. Brinkman M, Barten DJ, Pisters M, Verheij 
R. Current use of PROMs and factors 
associated with their use in patients with 
nonspecific low back pain. Learn Health Syst. 
2019;3(4):e10194 
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Objective: To assess the changes in gait 
parameters in adults with hemiparesis using a 
rolling cane (quadripod cane with small 
wheels) Wheeleo® compared to a classical 
cane (quadripod cane, one-point cane or 
crutch). 

Design: The study followed a multicenter, 
prospective, randomized and self-controlled 
design (patient serves as his own control). 

Participants: Thirty adults with hemiparesis due 
to stroke or traumatic brain injury (either acute 
or chronic). 

Methods: The participants were assessed with 
a classic walking cane (control intervention) 
and a rolling cane Wheeleo® (experimental 
intervention). Outcome measures were the 
change in time to perform a Timed Up & Go 
test and a Figure-of-8 Walk test, in the 
frequency of the two-point gait, in the 
perceived level of effort and the participant 
satisfaction. 

Results: The following outcomes were 
improved with the use of a rolling cane: the 
time to perform a Timed Up & Go test (-11,8% 
; p < 0.001) and to perform a Figure-of-8 Walk 
test (-11,5% ; p < 0.001) decreased, the 
frequency of two-point gait (+30% ; p = 0.004) 
increased. The perceived exertion (p = 0.002) 
and the participant satisfaction (p = 0.003) 
improved. 

Conclusion: This study demonstrates that a 
rolling cane Wheeleo® improved gait and 
balance in adults with hemiparesis. The 
participant satisfaction improved. 
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Question. Improving grasp abilities is 
challenging for individuals who have not 
recovered active hand opening capacities post-
stroke. Functional electrical stimulation applied 
to finger extensor muscles to restore grasping 
abilities in daily life, called grasp 
neuroprosthesis (GNP), remains confidential in 
post-stroke population despite wide success in 
tetraplegic context. Our aim was to develop a 
GNP adapted to the characteristics of post-
stroke subjects and to assess its impact on 
restoring grasping abilities. 



Methods. A GNP prototype was specifically 
designed, including (i) an external electrical 
stimulator triggered by user-controlled 
commands, and (ii) a software allowing to 
interpret user commands into real-time and to 
set the GNP with a visual feedback. The 
functional impact of GNP was assessed in a 
multi-crossover N-of-1 randomized controlled 
trial (clinicaltrials.gov: NCT03946488). The 
primary outcome was ability to grasp, move 
and release either a glass (palmar grasp) or a 
spoon (key pinch) with and without GNP 
activation, and was blindly assessed on 
videos. GNP was activated or not according to 
an A-B-A-B randomized design (up to 12 trials 
in each condition). Participants were recruited 
from hospitalized patients with motor 
deficiency of the upper limb due to a stroke. A 
Friedman test was used to compare the 
success rate with and without GNP. 

Results. Eight (out of 20 anticipated) subjects 
have been included so far (aged 44 to 68 
years; 4 females; 6 left hemiplegia; post-stroke 
interval 2.2 months to 6.5 years; Fugl-Meyer 
motor upper extremity score 6 to 43/66). Six 
subjects selected a key pinch task as the 
primary outcome and 2 a palmar grasp task. 
GNP was successfully piloted with a lower limb 
muscular contraction in 5 cases and with head 
movements in 3 cases. None of the subjects 
could complete the task without the activation 
of the GNP, while 7 subjects successfully 
completed more than 2/3 of the tasks using the 
GNP (median success rate of 80%, p = 0.03). 

Conclusion. These interim results confirm that 
the prototype is adapted to the characteristics 
of post-stroke subjects in terms of piloting the 
GNP, and restores functional gripping 
capacities. A wearable version of this device 
will be developed to improve grip skills in 
everyday life. 
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Question: Wheelchair Mounted Robotic Arms 
(WMRAs) are designed to increase the number 
of daily activities of individuals with severe 
upper limb impairments perform. Such 
technology can also impact family caregivers. 
Unfortunately, little is known about the 
caregiver"s perceptions of the WMRA"s impact 
on the lives of both the user and caregiver. Our 
objective is to document the use and outcomes 
of WMRAs as perceived by family caregivers. 

Methods: Data collection was completed in a 
community setting either in person or using 
video conferencing software. Each participant 
was a family caregiver of an individual (>14 
years) who uses a power wheelchair and the 
JACO WMRA as a functional 
support. Sociodemographic characteristics of 
the caregivers and the care recipient (WMRA 
user) were recorded using a home-based 
questionnaire. Impacts of WMRA on family 
caregivers were documented using the 
Caregiver Assistive Technology Outcome 
Measure (CATOM). Finally, a 60-90 minutes 
semi-structured interview provided detailed 
information on WMRA outcomes. An interview 
guide, based on a taxonomy of assistive 
technology device outcomes, was used. 
Qualitative data were submitted to a hybrid 
inductive-deductive thematic analysis. 
Questionnaire data was assessed and 
reported using descriptive statistics. 

Results: At present, five caregivers (55.4±13.3 
years old, all mothers of WMRA users) have 
been interviewed (target n=15). They have 
provided care for 17±10 years at an average of 
12±8 hours/day. Results of the CATOM 
indicate that the JACO WMRA has limited 
impact on caregiver burden (both CATOM 
change scales between 3 [no change] and 4 
[slight improvement]). Qualitative findings, 
however, reveal that the WMRA improves 
caregiver perception of security, relationship 
between caregiver-user, delivered support, and 
possibility of respite. These positive impacts 
were often highly meaningful to the caregivers. 
Still, caregivers indicated the WMRA can be 
cumbersome and be a source of concern in 
relation to possible breakages. 

Conclusion: Preliminary results indicate that 
caregivers perceive the JACO WMRA to be of 
greater benefit than burden. However, at this 
stage of the project, perceptions of benefit 
were not well captured by currently used 
quantitative questionnaires. More data is 
needed. 
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INTRODUCTION: Postoperative urinary 
retention (POUR) is a common hip fracture 
(HF) complication1,2 , associated with opioids 
or anticholinergic medications1,  indwelling 
catheter and preoperative neurocognitive 
disorder or delirium2. Data are scarce about 
association between fecal impaction (FI) and 
POUR. The aim of this study is to determine if 
FI is a risk factor of POUR after a HF surgery 
in older patients. 

METHODS: Demographic and medical data, 
including baseline Cumulative Illness Rating 
Scale (CIRS-52) score and postoperative 
complications of all unselected patients 
admitted to the unit of perioperative geriatric 
care after HF surgery between October 2015 
and January 2018 were retrospectively 
reviewed and collected. FI was systematically 
assessed by a digital rectal exam at admission 
and according to clinical suspicion during the 
follow-up. The dependent variable was POUR, 
systematically screened according to the 
department protocol and defined as a bladder 
volume over 400ml requiring catheterization. 
The association between FI and POUR was 
tested with logistic regression models. 

RESULTS:  256 patients were included (age 
86±6 years, female 76%), among whom 108 
(42%) presented FI and 63 (25%) POUR. 
Compared to patients without POUR, patients 
with POUR had a higher mean CIRS 52 score 
(11±4 vs 10±4, P =.03) and more 
postoperative complications including blood 
transfusion (38% vs 23%, P=.02), pressure 
sores (22% vs 7%, P<.001), acute heart failure 

(22% vs 5%, P<.001) and FI (73% vs 22%, 
P<.001). No significant difference between 
groups were found for opioid use (P=.74) and 
anticholinergic load (P=.25). In multivariate 
analysis, after adjusting for age, gender, CIRS-
52 score, anticholinergic load, FI was the only 
factor independently associated with POUR 
[OR] =4.78; P<.001. 

CONCLUSION: FI is the only independent risk 
factor of POUR after HF surgery in older 
patients. Constipation should be systematically 
assessed and early treated in peri-operative 
care to avoid FI and POUR underlying harmful 
other complications. 

REFERENCES  

1: Cialic R et al. Geriatr Orthop Surg Rehabil. 
2017 Mar;8(1):39–43. 

2: Tobu S et al. Geriatr Gerontol Int.2014 
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In France in 2018 the possibility to experiment 
alternative payment models as integrated 
funding model based on care pathway was 
introduced in order to delete the barriers 
between the different health providers. 

ATIH has been asked to develop this new type 
of funding for 3 surgical interventions: hip and 
knee replacements and colon surgery. It 
worked with medical professionals to develop a 
3-step methodology : 1) Define the care 
pathway; 2) Predict the care pathway; 3) 
Estimate the funding for the care pathway. At 
the end, the  two first steps defined two basic 
pathways (with / without rehabilitation care) 
and complex pathways which correspond to a 
simple pathways with at least one 
rehospitalization. This abstract describes the 
3rd step. 

Data were extracted from the French national 
system of health data which collects all the 
national care consumption at a patient level. All 



patients with a surgery during the 2014-2016 
period were included. Data used to estimate 
the funding includes all their care consumption 
during the care episode in a facility or an 
ambulatory structure. The costs of these care 
were estimated using the 2019 national tariffs. 

The methodology to estimate the funding for 
the healthcare pathway was based on  three 
stages. First we estimated the basic cost for 
the simple pathway. Second we identified by a 
regression the patients" characteristics (age, 
comorbidities, nursing home residency, 
procedure...) with an impact on the cost. For 
these characteristics a cost was estimated. It is 
added to the basic cost to modulate it 
according to the patients" characteristics. 
Third, we added an amount to cover the risk of 
rehospitalization. As we did not succeed to 
identify variables to predict the risk of 
rehospitalization, the amount was estimated by 
the national rate of rehospitalization for the 
disease multiplied by the mean cost of a 
rehospitalization for the simple pathway 
predicted. 

The model is the same for public and private 
facilities (same simple pathways, same 
modulators) but the amount of the funding is 
different. 

Results: cf joined table 

This new funding model has been approved by 
healthcare actors. it is currently being 
experimented for a period of 5-year by 
voluntary facilities.  

Fig. 1 
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Disability after acquired brain injury 
in adolescents and young adults – 
development and validation of a 
clinical prediction model 
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Medicine, Copenhagen, Denmark 4Aalborg University 
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Question To develop and validate a 
prognostic model for disability among young 
patients with acquired brain injury (ABI). 

Methods Using a national prospective cohort 
of 446 ABI-patients between 15 and 30 years 
old in 2013-2017, we predicted disability in 
terms of Glasgow Outcome Scale-Extended 
(GOS-E). 

Potential predictors were age, sex, diagnostic 
group (traumatic vs non-traumatic brain injury), 
time since injury, rehabilitation needs related to 
ABI (interdisciplinary assessment), National 
Institute of Health Stroke Scale, GOS-E, 
Functional Independence Measure (FIM), 
High-level Mobility Assessment Tool, Mini-
Balance Evaluation Systems Test, Trail Making 
Tests A and B, Wechsler Adult Intelligence 
Scale IV Coding and Vocabulary, Major 
Depression Inventory, the five subscales of the 
multidimensional fatigue inventory: General 
Fatigue, Physical Fatigue, Mental Fatigue, 
Reduced Activity, and Reduced Motivation, 
and alcohol and drug consumption. 

The model was developed based on outpatient 
data from the three eastern regions in 
Denmark. Variables were selected in a 
multivariable logistic regression model using 
stepwise backward regression based on the 
Bayesian Information Criterion. Validation was 
done by resampling with 5-fold cross-
validation, and performance was assessed by 
discrimination (area under the receiver 
operating characteristic curve) and calibration 
(calibration plot). The model was subsequently 
geographically validated using data from the 
two western regions. 



Results We found that low GOS-E and FIM 
and high mental fatigue scores were predictors 
of disability. In cross-fold validation, the model 
(equation: 25ꞏ17 + (-0ꞏ55×GOS-E) + (-
0ꞏ18×FIM) + (0ꞏ10×Mental Fatigue), 
discriminated well (area under the curve 0.82, 
95% confidence interval (CI) 0.77-0.87) and 
showed fine calibration (intercept 0.02, slope 
0.94). In the geographical validation, the model 
discriminated at the same level as the cross-
fold validation (AUC 0.81, 95% CI 0.73-0.88) 
and remained well calibrated (intercept -0.37, 
slope 0.77). 

Conclusion We developed and validated a 
prediction model, which effectively predicted 
disability after ABI. The model may be useful to 
guide decision-making in outpatient 
neurorehabilitation clinics. 

Fig. 1 
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Effectiveness and satisfaction with 
telephone consultation in neuro-
urology and its medico-economic 
consequences – experience of the 
COVID-19 pandemic 

C. Chesnel1, C. Hentzen1, F. Le Breton1, R. 
Haddad1, N. Turmel1, G. Amarenco1 

1Tenon Hospital - APHP, Neuro-urologie, Paris, France 

QUESTION 

The COVID-19 pandemic has led to drastic 
measures in order to limit the spread of SARS-
CoV-2. The stay home policies and the 
express instruction to postpone non-urgent 
consultations have limited the clinic visits. In 
this context, telemedicine was seen as a 
pragmatic solution to provide follow-up care for 

our neurologic patients. Due to the delay in 
deploying teleconsultation (with video tools) 
and the cognitive impairment of some of our 
patients, telephone consultation has been 
prioritized. 

We assessed the efficiency and the 
satisfaction with telephone consultation and 
the medico-economic consequences of a such 
experience. 

METHODS 

The study was conducted in a neuro-urology 
department in France. During the COVID-19 
pandemic, all the scheduled medical visits 
were converted into telephone consultation.  
New patients weren"t included.  For each 
teleconsultation, the physician assess the 
duration of the consultation, the number of tries 
to join the patient, the efficiency of the 
consultation, the difficulty to obtain relevant 
information due to the phone way of the 
consultation and the lack of physical 
examination. 

On the next days, the patient was contacted by 
phone and was asked if a) he was satisfied of 
being phoned by the physician, b) the 
teleconsultation was embarrassing, c) he had 
enough time of teleconsultation d) he got all 
the answers to his queries, e) he would 
preferred to had a physical consultation, f) to 
assessed the global satisfaction of the 
teleconsultation and g) if in the future, he may 
considered converting some clinic visits to 
teleconsultations. 

The physician and the patient assessed 
whether this teleconsultation has replaced a 
physical visit. 

The usual transport mode of the patient and 
the need to take a day off for worker patients 
were recorded. 

RESULTS 

The study is currently including. Four hundred 
teleconsultations are scheduled for five 
physicians. 

CONCLUSIONS 

The COVID-19 pandemic might be an 
opportunity to review and refine our practices 
in neuro-urology. Indeed, we can imagine that 
some face to face physical consultations could 
be moved to teleconsultation leading to better 



organization for the patients and the 
practionners, and to avoid transport to hospital 
and therefore reduce medico-economic costs. 

OP051 
Positive effects after a cognitive 
rehabilitation program adapted to 
people with Multiple Sclerosis 
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Berger3, T. Moreau4, J. De Sèze5, E. Morele6, 
M. Debouverie1,2 

1Central Hospital of Nancy, Neurology, Nancy, France 
2CHRU de Nancy, Inserm CIC-1433, Vandoeuvre les 
nancy, France 3University Hospital of Besançon, 
Neurology, Besançon, France 4University of Dijon, 
Neurology, Dijon, France 5CHU de Strasbourg, 
Department of Neurology and Clinical Investigation Center, 
Strasbourg, France 6LORSEP (Multiple sclerosis network), 
Vandoeuvre les nancy, France 

Background: Up to 70% people with multiple 
sclerosis (PwMS) experience cognitive 
impairment. Cognitive rehabilitation (CR) is a 
therapeutic approach which aims to reduce the 
burden of a cognitive disability. However, the 
evidence for the effectiveness of CR is low. 
Several meta-analyses have challenged the 
results of studies with small samples, short 
intervention periods, questioning the content of 
therapeutic intervention (cognitive dimension 
explored, with or without psychologist), of the 
placebo intervention (waiting list or other 
intervention), as well as the cognitive inclusion 
criteria applied. Thus, more randomized 
controlled trials are required. 

Objective: To determine the effectiveness of 
an extended CR program designed for PwMS 
with a multicenter double-blind placebo-
controlled randomized trial. 

Methods: PwMS were included and 
randomized into a ProCog-SEP* or placebo 
programs. Placebo program included non-
cognitive exercises and the ProCog-SEP 
program involved cognitive exercises and also 
psychoeducational counselling. Participants 
were blind to both interventions. A 
comprehensive neuropsychological 
assessment is carried out before and after 
interventions by a neuropsychologist blinded to 
intervention. 

Results: 110 PwMS were included. Compared 
to Placebo, significant improvements were 
reported in verbal memory (9.21[95% CI, 1.43; 
16.99]; p=0.02), working memory on 
manipulation (0.63 [0.17; 1.09]; p=0.01), and 
updating capacities (-1.1 [-2.13; -0.06]; p=0.03) 

in the ProCog-SEP group. No improvement is 
observed in executive functions, language and 
information processing speed. 

Conclusion: These results suggest that a CR 
approach with an extended program (ProCog-
SEP) adapted to PwMS could improve verbal 
and working memory. Further investigation are 
required to improve overall cognitive functions.  
The promotion of CR in MS care should be 
encouraged.  

* ProCog-SEP: French abbreviation: 
Programme Cognitif pour Sclérose En 
Plaques:Cognitive Program for Multiple 
Sclerosis 
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Effect of competition on attention 
rehabilitation and motivation after 
stroke 
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Amorós1, P. Villarino1, J. Ferri1, R. Llorens2,1 

1NEURORHB, Servicio de Neurorrehabilitación de 
Hospitales Vithas, Valencia, Spain 2University of Valencia, 
Neurorehabilitation and Brain Research Group, Valencia, 
Spain 

Question  

Attention impairments are among the most 
common cognitive impairments after stroke, 
and have a negative impact on functional 
recovery and quality of life. Although different 
interventions have been proposed to improve 
attention after stroke, their effectiveness is still 
a matter of debate and conventional 
approached may be tedious and non-
motivating. The objective of this study was to 
determine the effect of competition on attention 
rehabilitation and motivation in a group-based 
intervention with individuals with stroke. 

Methods  

Twenty-five participants were randomly 
assigned to an experimental (n=13) or a 
control group (n=12). All the participants 
underwent 30 one-hour group sessions of four 
participants administered 3 days a week, 
where they combined paper and pencil tasks 
with interaction with a multiplayer tabletop 
system. Both groups had paired dosage of the 
rehabilitation exercises but the control group 
completed them in a non-competitive way, and 
the experimental group competed in all 
exercises. Sessions with both paper and pencil 
tasks and the multiplayer system included 8 3-



minute exercises that focused on different 
attentional skills in randomized order. The 
participants" visual scanning, reaction time, 
sustained attention, and inhibition were 
assessed before and after the intervention with 
the Conners" Continuous Performance Test 
(CPT), the d2 attention test (d2), and the Part 
A of the Trail Making Test (TMT-A). In addition, 
participants reported their motivation through 
four subscales of the Intrinsic Motivation 
Inventory (IMI). 

Results 

Although both groups showed significant 
improvements after the intervention, the 
experimental group showed significantly 
greater improvements in the Reaction Time of 
the CPT (p=0.045, η2=0.16) and the TMT-A 
(p=0.014, η2=0.24), both measuring reaction 
time, and in the total score (p=0.018, η2=0.22) 
and Concentration Index of the d2 (p=0.045, 
η2=0.27). The competitive training was 
reported as being significantly more enjoyable 
and useful than the non-competitive training 

Conclusions 

Competitive strategies combining paper and 
pencil tasks and interactive multi-touch 
exercises can improve attention and motivation 
after stroke to a greater extent than non-
competitive paradigms. 

OP053 
Cerebellar tumors lead to eye 
movements and related cognitive 
functions impairments in children 

M. Shurupova1,2,3, A. Deviaterikova1, V. 
Kasatkin1, A. Karelin1, A. Latanov3 

1Dmitry Rogachev National Medical Research Center Of 
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Moscow, Russian Federation 2State center of 
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Federation 3Moscow State University, Moscow, Russian 
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Question. Cerebellar tumors such as 
medulloblastoma and astrocytoma are 
common childhood brain tumors. They affect 
on the cerebellum and its projections to the 
cortex which are responsible for the execution 
of eye movements related to perception, 
attention and cognition – saccades. Patients 
survived after cerebellar tumors often have 
saccadic impairments (e.g. hypermetria) and 
decline in cognitive functions. The aim of the 
study was to investigate the relationship 

between saccadic and cognitive impairments 
because of saccades provide necessary visual 
information for most of the mental activities. 

Methods. 50 children (9-17; M=12±3.24) 
survived after medulloblastoma (34) or 
astrocytoma (16) participated in the study. 
Saccades were recorded by eye tracker 
Arrington 60 Hz in three oculomotor tests: gaze 
holding, visually-guided saccades (VGS) and 
visual search. Cognitive functions related to 
visual processing were measured by CANTAB 
(Cambridge Neuropsychological Test 
Automated Battery) in the following tests: 
visuospatial working memory (SSP and SWM), 
sustained attention (RVP), spatial planning 
(SOC). Pearson`s correlations were used for 
the estimation of the relationships. 

Results. According to gaze holding test, 
patients with more unstable gaze fixation have 
longer latencies in RVP (p<0.001) and less 
number of solved tasks in SOC (p=0.018). 
Correspond to VGS test, larger number of 
accurate saccades related to larger volume of 
working memory in SSP (p=0.019), larger 
number of hypermetric saccades related to 
more mistakes in RVP (p=0.009). Finally, 
worse oculomotor performance in search task 
regarded to more mistakes in SWM (p=0.003), 
longer latencies in RVP (p<0.001), less volume 
of working memory in SSP (p=0.022), less 
solved tasks in SOC (p=0.028). 

Conclusion. We revealed the relationships 
between saccade performance and related 
cognitive functions in children survived 
cerebellar tumors. Thus, worse oculomotor 
parameters were correlated with worse 
responses in visuospatial functions tests. 
Possibly, cerebellar tumors and its treatment 
lesion eye movements centers in the 
cerebellum and its projections which lead to 
weak visual processing and decrease in 
visuospatial abilities. These findings should be 
considered in rehabilitation after cancer 
treatment of patients with such impairments. 

OP054 
Anosognosia for unilateral spatial 
neglect – explicit and implicit 
knowledge of errors 
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Question: Patients with brain lesions can 
show severe neurological and cognitive 
deficits, but some of them are not aware of 
these symptoms and even deny their 
presence, a phenomenon called anosognosia 
(AN). Increasing knowledge has been gained 
about AN for motor disorders after brain lesion, 
but currently, AN defines a broader range of 
deficits, for which less is known. Unilateral 
spatial neglect (USN) is a syndrome in which 
patients fail to pay attention and to represent 
the contralesional space, usually the left space 
after right-brain damage. Patients with USN 
clinically show a complete unawareness of 
symptoms, but little scientific evidence is on 
record about AN for USN. The aim of this study 
is to unveil the behavioural and brain 
mechanisms underlying AN for USN 
specifically. In particular, we explore if patients, 
who are usually "explicitly" unaware, can show 
signs of "implicit" awareness of the deficit. 

Methods: 18 right-brain-damaged stroke 
patients and 12 age-matched healthy 
participants have been included. Patients have 
been classified as with (n=5) or without (n=13) 
USN based on a full neuropsychological exam. 
All participants underwent to i) a Visual Search 
task, i.e. detecting the presence of a target on 
the left or right space; b) a vertical Flanker test, 
control task for USN. Each response was 
linked with an explicit evaluation of the 
performance (i.e., Likert scale), while we 
recorded 1) skin conductance responses 
(SCR) during the presence/absence of errors, 
and 2) electroencephalographic brain 
potentials elicited by error commission (ERN). 
These data were used as measures of implicit 
awareness of errors. 

Results: Stroke patients without USN and 
healthy participants showed a correct explicit 
and implicit detection of their errors in the 
Flanker test. USN patients were, as expected, 
explicitly unaware of their errors; moreover, 
they did not show any SCR or ERN response 
to error commission, in both the Flanker and 
the Visual Search tests. 

Conclusions: USN seems associated with a 
complete, explicit and implicit, unawareness of 
errors. Interestingly, this unawareness is found 
not only for neglect (i.e., left spatial) errors but 
also for non-spatial ones (i.e., Flanker), 
suggesting a more general defective 
monitoring processing. 
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The Queen Square Intensive 
Comprehensive Aphasia 
Programme improves patients' 
outcomes across the four language 
domains at 3-weeks and 3-months 
with speech production improving 
the most 
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Question: There seems little doubt that in the 
chronic post-stroke at least, the dose of 
speech and language therapy (SLT) positively 
correlates with better outcomes. Evidence from 
meta-analyses of phase II trials points to total 
doses that are 5-10 times that encountered in 
standard clinical practice. The challenge for 
clinical services then, is how can these large 
doses of SLT be delivered in an effective 
manner? With charity funding from The 
National Brain Appeal, and in collaboration 
with the NHS, we set up an intensive 
comprehensive aphasia programme (ICAP) at 
Queen Square. Here we report the four main 
language domain outcomes of patients who 
have completed the three-week programme, 
both immediately (3-week: n=35) and delayed 
(3-month: n=17). 

Methods: The four language domains 
garnered from the Comprehensive Aphasia 
Test were speech production, writing, reading 
and auditory comprehension. We carried out a 
repeated-measures ANOVA with two within-
subject factors: domain (4-levels) and time 
point (3-levels: baseline, 3-weeks and 3-
months).  We employed post-hoc analyses to 
identify: a) therapy effects across individual 
domains, b) what was driving domain-by-
therapy effects. 

Results: There was a significant effect of 
therapy across all four domains, but speech 
production improved significantly more than 
the others, ps<0.018 (Table: percentage 
improvement relative to baseline).  Speech 
production scores also significantly increased 
from 3-week to 3-month time point (p=0.03) 
suggesting that short term therapy gains 
prompted an increase in patients" ongoing 
speech production outside the intervention 
programme (Figure: * = significant gains). 



Conclusion: Aphasic patients taking part in 
the Queen Square ICAP improved on all four 
main language domains at 3-weeks and 3-
months. The improvements were 
disproportionate, with speech production 
improving significantly more than the other 
domains. Importantly, this was also the only 
domain to show statistically significant 
improvements between 3-weeks and 3-months 
suggesting that high-dose, high-intensity SLT 
can lead to ongoing (self-generated) gains in 
speech production.  

Fig. 1 
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Question: We tested the hypothesis that 
prediction of responsiveness to language 
treatment for stroke patients with aphasia 
(PWA) is enhanced when different sets of 
multimodal imaging data are included as 
features into a data-driven machine learning 
model compared to prediction models using a 
single feature. 

Methods: 56 individuals with chronic post-
stroke aphasia completed individual language 
therapy and performance was monitored every 
week with treatment probes specific to the 
language domain trained. Responsiveness to 
treatment was determined by calculating the 
percentage change in treatment probe 
accuracy from baseline to post-treatment. T1-
weighted and diffusion-weighted images were 
collected prior to treatment. Demographics 
(age, months post-stroke onset, education), 
lesion size,  proportion of spared tissue in gray 
matter regions (PSgm), proportion of damage 
in white matter regions (PDwm) and mean 
fractional anisotropy (FA) in white matter tracts 
were used as features in our analyses. 
Classification of the responsiveness to 
treatment was performed with Support Vector 
Machine (SVM) and Random Forest (RF) 
models. We examined models that included 
only one feature per model and models that 
included multiple features. The results 
presented in this study follow a stratified 4-fold 
cross-validation procedure. Prediction results 
are reported with F1 score which corresponds 
to the harmonic mean of precision and recall 
(sensitivity). 

Results: Overall, SVM models predicted 
treatment outcomes slightly better than RF 
models (only SVM results are presented here). 
Models including only one feature set predicted 
treatment outcome with F1 scores from 69.88 
to 75.52. Lesion location features (PSgm and 
PDwm) provided the best model accuracy (F1 
= 76.95). The model accuracy did not improve 
despite adding additional features to this 
model. 

Conclusion: Language recovery in PWA is 
best predicted by the combination of lesion 
location information from both gray and white 
matter areas. Lesion size, demographics and 
microstructural information for white matter 
tracts do not seem to further improve the 
prediction accuracy in our SVM models. Future 



analyses will include functional connectivity 
data. 
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managed computer therapy versus 
usual care or attention control for 
treatment of aphasia – results of a 
randomised controlled trial (Big 
CACTUS)  

R. Palmer1, M. Dimairo1, C. Cooper1, P. 
Enderby1, M. Brady2, A. Bowen3, S. Julious1, 
E. Cross1, M. Harrison1, E. Bradley1, H. Witts4, 
T. Chater1 

1University of Sheffield, School of Health and Related 
Research, Sheffield, United Kingdom 2Glasgow 
Caledonian University, Glasgow, United Kingdom 
3University of Manchester, Manchester, United Kingdom 
4Derbyshire Community Health Services NHS foundation 
trust, Speech and language therapy, Derby, United 
Kingdom 

Question: Is self-managed computer-based 
word-finding therapy clinically effective for 
people with chronic aphasia post-stroke? 

Methods: A pragmatic, single-blind (outcome 
assessors), parallel group, individually 
randomised controlled trial (ISRCTN68798818) 
was conducted. People with aphasia (PWA) 
post-stroke with word-finding difficulties, for at 
least 4 months, were recruited from 21 UK 
speech and language therapy departments. 
Participants were randomised 1:1:1 to self-
managed computerised word-finding therapy 
tailored by a speech and language therapist 
(SLT) and supported by a volunteer/SLT 

assistant for 6 months plus usual care (CSLT); 
attention control - puzzles and phone calls 
from a researcher plus usual care (AC); usual 
care alone (UC). Co-primary outcomes were 
change in ability to find treated words in a 
naming test and change in conversation ability 
rated on the activity scale of the Therapy 
Outcome Measures (TOM) 6 months after 
randomisation. Change in naming of untreated 
words on the Comprehensive Aphasia Test 
(CAT) naming objects subtest was also 
measured. Maintenance of therapy effect was 
assessed 12 months post-randomisation. 

Results: 278 participants were randomised 
between September 2014 and August 2016. 
83 (CSLT) 71 (AC) and 86 (UC) contributed to 
a modified intention-to-treat analysis. CSLT 
participants practised for a mean of 28 hours 
(SD 25.6), median 21 hours (IQR 4ꞏ9–49ꞏ7). A 
mean of 3.8 hours (SD 7.4) of usual care was 
received by all participants over the same 
period. Mean improvements in word finding 
were 16.4% (CSLT), 2.4% (AC) and 1.1% 
(UC). CSLT improved word-finding 16.2% 
more than UC (95% CI: 12.7% to 19.6%, p-
value<0.0001) and 14.4% more than AC (95% 
CI: 10.8% to 18.1%).  Most of this effect was 
maintained at 12 months. CSLT did not show 
significant improvements on the TOMs or CAT 
object naming test compared with UC or AC. 

Conclusion: CSLT enabled additional self-
managed SLT contributing to significant 
improvement in word finding. Benefits were 
maintained over time. It is important to focus 
on personally relevant words in therapy as 
improvement did not generalise to untreated 
words. Consideration of how to support PWA 
use their newly acquired vocabulary in 
everyday conversation is needed. 

OP059 
Augmented speech-language 
therapy delivered by 
telerehabilitation is feasible and 
improves repetition and sentence 
production in post stroke aphasia – 
report from a pilot randomized 
controlled trial 
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Nesoddtangen, Norway 2University of Oslo, Department of 
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Question 

Intensity of speech and language therapy 
(SLT) for aphasia following stroke is important 
for outcome. Telerehabilitation could widen 
access to SLT and increase therapy time. 
However, evidence supporting efficiency, 
feasibility and acceptability is scarce. In this 
pilot randomized controlled trial, we explored 
feasibility and language effects of SLT 
telerehabilitation in post stroke aphasia. 

Methods 

Sixty-two participants were randomly allocated 
to receive five hours of SLT by 
videoconference per week over four 
consecutive weeks together with usual care 
(n=32), or usual care alone (n=30). Delivered 
from a tertiary rehabilitation center to 
participants located in their home or 
rehabilitation centers, the intervention focused 
on spoken language with an emphasis on word 
naming. Participants were assessed blindly at 
baseline, 4 weeks, and 4 months post 
randomization with the subtests naming 
(primary outcome), repetition and 
comprehension from the Norwegian Basic 
Aphasia Assessment (NGA), the subtest 
sentence production from the Verb and 
Sentence Test (VAST) and the Communicative 
Effectiveness Index (CETI). In addition, 
feasibility and acceptability data were 
gathered. 

Results 

A total of 556.5 hours of telerehabilitation was 
delivered. No significant between-group 
differences in naming or auditory 
comprehension (NGA) at four weeks and four 
months post randomization were found. 
However, from baseline to 4 months follow up, 
repetition increased significantly larger in the 
telerehabilitation group which achieved a NGA 
repetition score of 8.9 points higher (p=0.026) 
than the control group. Similarly, in the same 
period VAST scores improved significantly 
larger (3 points, p=0.002) in the 
telerehabilitation compared to the control 
group. CETI scores increased significantly over 
time within both groups, without significant 
between group differences. The error log 
revealed a tolerable error rate (86 registered 
faults in 541 video sessions). Overall 
satisfaction with the telerehabilitation was high 
in participants and SLPs. 

Conclusion 

In this pilot trial, augmented telerehabilitation 
via videoconference increased total SLT time 
and was feasible and acceptable. The results 
suggest that telerehabilitation may lead to 
improved repetition and sentence production 
skills. 

OP060 
Prevalence, patterns and predictors 
of comorbidity in staged 
community-based rehabilitation for 
acquired brain injury 

A. Martini1, H. Jackson1,2, L. Troeung1 

1Brightwater Care Group, Brightwater Research Centre, 
Osborne Park, Australia 2University of Western Australia, 
Medicine, Crawley, Australia 

Question: This study provides findings on the 
prevalence, patterns, and predictors of 
comorbidity and multimorbidity in people with 
an acquired brain injury (ABI) on presentation 
to a staged community-based rehabilitation 
service (SCBIR). Methods: A retrospective 
cohort study based on routinely collected data 
from n=267 people on admission to a SCBIR 
service between 2009 and 2018. Comorbidity 
was defined as the co-occurrence of at least 
one condition in conjunction with a primary 
diagnosis of ABI, with multimorbidity 
operationalised as the co-occurrence of 
conditions across two or more (2+) morbidity 
domains. Participants: adults with traumatic 
brain injury (TBI) (n=77, 28.8%) versus non-
traumatic brain injury (NTBI) (n=190, 71.2%). 
Results: Clients with TBI were more likely to be 
male (p=0.047), younger (p<0.001), and single 
(p=0.001). Comorbidity was present in 72.7% 
of clients overall, and multimorbidity in 2+ 
domains was present in 35.6%. More NTBI 
clients had comorbidity (p=0.035) and 
multimorbidity across 2+ (p=0.018) and 3+ 
(p=0.030) domains than clients with ABI from 
traumatic causes. More than half of those with 
comorbidity were affected by a mental health 
disorder (55.2%), with circulatory (35.1%) and 
endocrine (28.4%) disease affecting more than 
one-quarter. Depression, hypertension and 
diabetes mellitus were the most common 
diagnoses. The NTBI group had fewer mental 
health disorders (p=0.025) than clients with 
TBI, but a higher prevalence of circulatory 
(p<0.001) and endocrine disease (p<0.001). 
Comorbidity and multimorbidity were 
significantly associated with increasing age, 
but not gender or brain injury diagnosis. The 
presence of a mental and behavioural disorder 
was significantly associated with brain injury 
diagnosis, and clients with a TBI were 1.8 



times more likely to display a comorbid mental 
disorder compared to clients with NTBI. 
Conclusion: Comorbidity was present in the 
majority of clients receiving a SCBIR service. 
The findings support a differential comorbidity 
profile for clients by age and brain injury 
diagnosis, and have relevance for treatment 
and care planning, as well as staff training and 
resource allocation in community-based 
rehabilitation contexts. 

OP061 
The burden of neurological 
disorders in Europe – data 
supporting policy development 

A. Raggi1, M. Leonardi1 

1Fondazione IRCCS Istituto Neurologico Carlo Besta, 
Neurology, Public Health, Disability, Milan, Italy 

Background Neurological disorders – together 
with mental, musculoskeletal, cardiovascular 
disorders and tumors – are leading prevalent 
and burdensome diseases, and in the last 
decades showed a relevant increase due to 
population ageing. Here we present updated 
information on the burden of neurological 
disorders in Europe relying on GBD 2017 data. 

Methods We used the GBD 2017 referred to 
EU-28 with the addition of Iceland, Norway and 
Switzerland The overall population of these 
countries comprised 521.4 million citizens. We 
extracted data referred to Prevalence, Years of 
Life Lost (YLLs), Years Lived with a Disability 
(YLDs) and Disability-Adjusted Life Years 
(DALYs). Selected conditions were: Alzheimer 
disease and other dementias, Brain cancer, 
Epilepsy, Headache disorders, Infective 
neurological diseases (Encephalitis, Meningitis 
and Tetanus), Motor neuron disease, Multiple 
sclerosis, Parkinson disease, Stroke, 
Traumatic Brain Injury, Other neurological 
disorders. The same data were extracted for all 
Non-Communicable Diseases (NCDs). We 
also compared these indicators to those of 
other leading conditions, namely tumors, 
mental, musculoskeletal and cardiovascular 
disorders. 

Results NCDs accounted for 99% of all-cause 
morbidity and for more than 85% of YLLs and 
YLDs. Neurological disorders prevalence was 
256 million, i.e. 59.2% of all NCDs, almost all 
being headache disorders. Neurological 
disorders accounted for 18.2% of YLLs 
associated to NCDs, with dementias, stroke 
and brain tumors being leading causes of 
YLLs. Neurological disorders accounted for 

16% of YLLs associated to NCDs, with 
headaches, stroke and dementias being the 
most disabling conditions. Neurological 
disorders accounted for 17.1% of DALYs 
associated to NCDs, with stroke, dementias 
and headaches being the most burdensome 
conditions. The table and the figure show 
summary measures for selected neurological 
disorders. 

Conclusion Neurological conditions constitute 
the most prevalent group of disorders in 
Europe, with headaches alone constituting 
more than 50% of all-cause morbidity. They 
are ranked third among disabling conditions, 
preceded by mental and musculoskeletal 
conditions, and are ranked second in terms of 
burden, preceded by tumors. GBD data can 
help policy development.  

Fig. 1 
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Starting from the needs – a 
multidisciplinary approach to 
generate new solutions for children 
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Question To provide relevant technical 
solutions to children with disabilities, children 
needs should be first identified and then 
proposed to engineers. In the context of a 
healthcare Hackathon, we aimed to determine 
which are engineers" preferences regarding 
methods developed to identify and present 
needs, and what are the expected features in 
the presentation of the needs to be relevantly 
answered. 

Methods Different methods were used to 
collect needs. We proposed some of them as 
challenges to the 400 engineering students of 
the EPF school (France) for their Disability 
centered Hackathon (20 needs extracted from 
350 answers to a questionnaire; 13 extracted 
from children interviews; 9 descriptions of 
"persona" built during a multidisciplinary 
workshop (50 persons) using design thinking 
methods). A questionnaire was given to 
students to evaluate those resources and the 
discussions with coaches with disabilities 
present on-campus. Questions asked which 
sources had been used and why, the features 
of each source (specific, useful, feasible, 
attractive), the expected qualities of a need to 
be transformable into a project. Verbatim 
analysis was performed for open questions. 

Results All groups completed the form. Each 
source was used by at least 30% of the 
students; and sources were compiled in 60% 
of the projects. In response frequency analysis, 

discussions with coaches with disabilities were 
globally appreciated, as well as persona 
except from feasibility. Questionnaires were 
better rated for utility than for other criteria; 
interviews were less well evaluated. The axial 
codes the most frequently answered were 
"direct interactions", "relevant" and "inspiring" 
for the reasons of students" choice; "precise", 
"feasible", "respecting a financial constraint" for 
the key qualities for a need to be transformable 
into a project; and "representativeness", "a real 
need", "empathy" in both questions. 

Conclusion The results showed that a 
presentation of the needs arousing empathy 
was preferred. Working on real needs was also 
a high motivation for students. They asked for 
direct interactions as well as 
representativeness: here, healthcare 
professional"s experience may be helpful to 
generalize a given need. The formulation of 
needs should also be clear, precise and 
concise. 
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Randomised controlled trials aiming 
to improve physical outcomes for 
adults with focal spasticity do not 
adhere to guidelines – a systematic 
review 
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Singer3, T. Hastings-Ison4, B. Hoare5, K. 
Fheodoroff6, S. Berweck7, B. Hill1 
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Question: To determine the extent to which 
randomized controlled trials (RCT) adhere to a 
synthesis of guidelines and recommendations 
for the management of adults with focal 
spasticity to improve physical outcomes in 
adults. 

Methods: Seven electronic databases were 
searched from 2010, conducted in accordance 
with PRISMA guidelines. Articles were 
included if they were 1) an RCT, 2) targeting 
adults, 3) aimed to improve a physical outcome 
(eg walking for the lower limb and arm function 
for the upper limb), 4) treated with botulinum 
toxin for focal spasticity, 5) received a physical 



intervention to the upper or lower limb, and 5) 
used an outcome measure of activity. 

Results: Twenty-four RCTs met the inclusion 
criteria. Although 7 (29.2%) reported following 
the CONSORT guidelines, registering 5 
(20.8%) or publishing their protocol 3 (12.5%), 
only 3 studies incorporated a focal spasticity 
guideline into their methodology. One of these 
studies was also the only to report their 
intervention using the CERT or TIDIER 
guidelines for describing and reporting physical 
interventions. All studies used a measure of 
focal spasticity, but only 22 (91.7%) studies 
used a measure of activity even though 
improved activity was an aim of the study. 
Individualized goal setting was uncommon (4 
studies). Fourteen (51.9%) studies used 
passive physical interventions such as 
stretching or casting, 13 (48.1%) used active 
physical interventions such as strength training 
or task practice, and only 5 (18.5%) studies 
reported providing patient education. 

Conclusion: Use of focal spasticity guidelines 
in the design of RCTs for improved physical 
function is rare. Although CONSORT 
guidelines, trial registration and publication, 
and risk of bias tools improve the rigor of 
clinical trials, the near absence of spasticity 
guidelines or CERT/TIDIER guidelines means 
that trials may not be targeted to patient needs, 
and physical interventions are difficult to 
replicate. Poor implementation and adherence 
to spasticity, CERT, and TIDIER guidelines is 
likely to be contributing to the poor evidence 
for the efficacy of botulinum toxin in the 
treatment of physical limitations of the upper 
and lower limb. 
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Muscle synergies during functional 
movements of the upper limbs in 
typically developing children. 
Identification and reliability in the 
SHUEE tasks using dynamic 
electromyography 
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Introduction 

Muscle synergies are used for several years in 
the field of motion analysis in order to provide 
information about the motor control of running, 
walking, other sport activities, as well as upper 
limb movements [1]. However, there is no 
evidence to date about the reliability of muscle 
synergies in functional upper limb movements 
of children with or without cerebral palsy. 

Research Question 

To investigate if the extraction of muscle 
synergies (modules) from muscle activity in the 
upper limb during a set of functional 
movements, recorded through dynamic 
electromyography, is reliable in typically 
developing children. The inter-trial and inter-
session reliability, the impact of the dominance 
(comparison between the dominant and non-
dominant upper limb), and the inter-subject 
variability are the object of this study. 

Methods 

Typically developing children aged 7 to 14 
years performed the 16 tasks from the 
Shriner"s Hospital Upper Extremity Evaluation 
[2] two times (2 sessions) with the same limb 
(REPEATABILITY group) or with a different 
limb during each session (DOMINANCE 
group). Three trials were performed for each 
task. The activity from 14 muscles was 
recorded using a wireless EMG system. 
Synergies were extracted using NMF algorithm 
in the Python environment. A threshold of 0.9 
of Variance Accounted For was retained to 
calculate the number of synergies in each trial, 
which was used as an indicator of task 
complexity. 

Results 

The median number of synergies ranged from 
3 to 10, and the range in number of synergies 
was between 0 and 3. The agreement 
coefficient between the two sessions in the 
repeatability group ranged from no agreement 
to moderate agreement, in only 2 tasks (Cut 
playdoh and String beads). In the dominance 
group, the agreement coefficient between the 
two sides ranged from no agreement to weak 
agreement in all three tasks (Throw ball, hand 
to ear, Put Sock On). 

Discussion 

The SHUEE assessment includes a range of 
functional tasks with various complexity and 



reliability. The variability between the trials, 
sessions, subjects, and the (low) agreement 
between the dominant and non-dominant 
upper limb, in children in this age range must 
be considered before using muscle synergies 
as an evaluation of motor control in children 
with cerebral palsy. 
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Introduction 

Irony is a complex form of non-literal language 
that is characterized by the opposition between 
the literal meaning of a statement and the 
message that the speaker wishes to convey. 
Its role is essential in the development of social 
relationships. 

Multiple sclerosis (MS) is a neurodegenerative 
disease that, in addition to cognitive 
dysfunction, results in variable impairment of 
social interaction skills. However, there is very 
little information about the neural bases 
involved in the comprehension of complex 
language. 

Thus, this work aims at exploring neural basis 
underpinning the comprehension of irony in 
MS patients compared to a group of healthy 
subjects. 

Methods 

21 healthy controls and 20 MS patients were 
included in the study. Participants were 
presented with 90 stories for each of which 
they had to evaluate a statement (ironic or not) 
during MRI scanning. The statement could 
either be sincere, ironic or unrelated (30 items 
for each type) in regard of the previously 
displayed context (Fig.1). 

Structural and functional data were obtained 
using a 3T MRI scanner (Magnetom Verio, 
VB17) and were processed using SPM12. 
Ironic and non-ironic statements were 
contrasted to compute irony-specific activation 
maps. The contrast maps were computed 
individually and brought into a second level 
analysis to infer group activation results. 
Reported statistical maps show activations 
exceeding a voxel-level FWE-corrected 
threshold of p<0.05. 

Results 

There were no statistically significant 
differences in the percentage of correct 
answers in either of the trial types between 
both groups. A slightly, but significant, longer 
reaction time was measured for MS patients 
compared to healthy controls consistent across 
statement types. 

A higher activity, particularly in left hemispheric 
clusters was observed: in MS patients when 
they were exposed to ironic statements 
compared to non-ironic statements while no 
significant cluster was found in healthy 
controls. 

Conclusions 

These results suggest that multiple sclerosis 
patients require higher left hemisphere 
resources than healthy controls to understand 
irony. Furthermore, we have highlighted an 
additional neural recruitment involved in high-
level cognitive skills (ex: executive functions, 
theory of mind) in patientsin MS patients 

Fig. 1 
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Identifying hemisphere of post-
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potentials – paving the way for 
customized NIBS 
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Background: It is assumed that studying 
movement related cortical potentials (MRCPs) 
in post stroke hemiparetic patients could 
provide neuroscientists with insight to specific 
site of functional neuroplasticity as regards 
localization and lateralization. This can aid in 
decision making for further neurorehabilitation 
techniques as non-invasive brain stimulation 
(NIBS). 

Objective: To use MRCPs for identifying the 
hemisphere of motor recovery following stroke 
in patients who restored motor upper limb 
function in acute versus chronic cases. 

Methods: in this observational cross sectional 
study we recruited 29 first ever stroke patients: 
15 acute and 14 chronic, with a minimum 
upper limb motor power MRC of 2 or more. 64 
channel EEG was performed during which 
MRCPs were recorded. The patient was asked 
to press a button at an interval of 5 seconds 
with a total of 130 times. MRCP epoch 
component was filtered and analyzed as 
regards amplitude and latency using event 
related potentials (ERP) lab within a MATLAB 
software programmed for analyzing ERPs. 
Special attention was given to lateralized 
readiness potentials (LRP) in cortical areas of 
interest C1, C3, C2, C4, Cz. 

Results: among the 29 patients, 62.1% 
recovered from intact hemisphere and 37.9% 
from infarcted side. LRP amplitude correlated 
positively with Fugl Meyer test. Subgroup 
analysis showed that acute patients showed 
recovery from intact hemisphere in 61.1% of 
cases, while chronic patients recovered from 
infarcted hemisphere in 63.6%. 

Conclusion:acute stroke patients showed 
recovery predominantly from intact 
hemisphere, while chronic patients from 
infarcted hemisphere. This needs to be 
considered in protocols of non-invasive brain 
stimulation especially those adopting inhibition 
of the intact hemisphere as this might explain 

lack of response or even can hinder recovery. 
 Further research is required to study brain 
recovery after stroke using different 
neurophysiological tools in a larger sample of 
patients in order to be able to design suitable 
protocols for NIBS. 

OP068 
Neuromodulation of cortical beta 
oscillatory activity following 
botulinum injection in post-stroke.  

A. Chalard1, D. Amarantini1, J. Tisseyre1, P. 
Marque1, D. Gasq1 

1Toulouse NeuroImaging Center, Toulouse, France 

Question. Intramuscular injection of botulinum 
toxin A (BoNT-A) is a major therapeutic 
approach to manage muscle over-activity (i.e., 
spasticity and spastic co-contraction) following 
stroke. Several studies have highlighted the 
neuromodulatory effect on brain activity of 
BoNT-A injections. It was shown that BoNT-A 
acts both peripherally and on supraspinal 
mechanisms by motoneuronal deafferentation, 
resulting in a reduction afferent signals. To 
date much remains to be understood on the 
effect of BoNT-A injections on the cortical 
oscillatory activity during an active task 
performed with the upper-limb. 

Methods. Twelve chronic post-stroke patients 
performed an experimental assessment before 
BoNT-A injection (W0), four weeks (W4) and 
sixteen weeks (W16) following the injection 
(abobotulinumtoxinA, Dysport, Ipsen 
Biopharm). At each time, cortical oscillatory 
activity was recorded with 
electroencephalography during active elbow 
extensions and analyzed through the 
quantification of movement-related beta 
desynchronization (MRBD) (Fig 1.A). To 
explore change over the time in the MRBD, we 
used a non-parametric cluster-based 
randomization test at the topographical level. 

Results. The analysis revealed a main effect 
of Time on the sensorimotor electrodes (Fig 
1.B). When comparing W4 to W0, we observed 
a transient decrease of MRBD with a mean 
difference of 0.95 [0.4; 1.52] in the bilateral 
sensorimotor cortices (Fig. 1.C). When 
comparing W16 to W0, we observed an 
increase of MRBD with a mean difference of 
0.78 [0.21; 1.34] in the ipsilesional 
sensorimotor cortex (Fig 1.D). 



Conclusion. This study is the first to probe the 
BoNT-A-related patterns of cortical oscillatory 
activity in post-stroke subjects during a 
functional task. The MRBD transient decrease 
could reflect BoNT-A modulation of the 
sensory afferent inputs, reinforcing the 
hypothesis that BoNT-A exerts a 
neuromodulatory effect through modification in 
the sensory input. At W16, when the effect of 
BoNT-A is supposed to wane, we observed a 
MRBD increase in the ipsilesional 
sensorimotor cortex which could reflect a 
cortical reorganization associated to the motor 
improvement following muscle over-activity 
management. In conclusion, BoNT-A injections 
could promote brain plasticity by 
neuromodulating brain activity. 

Fig. 1 
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Introduction 

The vestibular function is in synergism with the 
oculomotor vergence. Vertigo may be related 
to vergence disorders and conversely, 
vestibular pathologies may affect vergence. 

Methods 

Fourteen patients with vertigo, aged 30 to 62 
yrs were studied; the origin of vertigo varied 
(Meniere"s  disease, organic pathology, 

sensitivity to visual movement). Vergence was 
tested with the REMOBI device (patent 
US8851669B2, single step vergence test) 
coupled with the Eyeseecam eye tracker. 
Then, four vergence rehabilitation sessions 
were performed using the double-step in depth 
REMOBI paradigm; within each session 
rehabilitation of vergence was done 
alternating sitting and standing positions to 
involve the body. To evaluate the benefits of 
rehabilitation, an assessment of vergence 
(single step) was done 1 to 2 months later. The 
initial assessment  included a posture test in 
quiet stance while fixating a target at near and 
at far (40,150 cm) or while making vergence 
movements between targets at 40 and 150cm; 
body sway was measured with the dynaport 
device.  

Results 

The results showed smaller acceleration of 
mediolateral  body sway when the patients 
were making vergence eye movements than 
when fixating, particularly in patients with 
vertigo in the absence of  organic deficit. This 
confirms that eye movements impact on 
posture,  similarly to what is known for healthy 
persons. 

Assessment of the eye movements per se, 
revealed problems of magnitude and/or speed 
or increased variability of vergence for 11 of 
the patients. After the 4 sessions of 
rehabilitation, an improvement in one or more 
parameters was observed in 8 of the patients. 
The latency of divergence decreased 
significantly, and its amplitude increased 
significantly particularly for patients with vertigo 
related to  hyper sensibility to visual motion. 
Statistically significant changes occurred 
mainly when testing vergence in the standing 
position. At the subjective level, patients 
reported more  confidence on their space 
perception and ambulation in their every day 
life. 

Conclusion 

The results confirm the hypothesis of a 
symbiosis between vergence and vestibular 
function; diagnosis and rehabilitation of the 
vergence disorder, could help to improve 
attention, space perception,  and general 
motor control 
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review 
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Introduction 

Physical activity is recognized as having 
positive outcomes for patients with physical 
disabilities.  However, despite the 
effectiveness of such programmes, long-term 
adherence still remains a challenge, and levels 
of physical activity tend to drop after discharge 
from acute rehabilitation. Sport is likely 
improve motor skill performance through task-
specific, repetitive and intense training. These 
motor learning principles stimulate motor 
recovery. Sport practice is social and 
entertaining, which can increase adherence. 
Elements of competition increase sense of 
enjoyment and provide motivation to engage in 
the activity at higher intensities. 

Method 

The aims of this systematic review were to 
report on the feasibility of adaptive sports for 
individuals with acquired central neurological 
lesion; to analyze the effects of this approach 
according to the domains of the International 
Classification of Functioning, Health and 



Disability (ICF); and to emit guiding points for 
future research. Two authors searched 
PubMed, Scopus, Cochrane, Pedro, and 
SPORTdiscus for eligible trials. Data 
concerning demographics, outcome measures, 
results, and conclusions were extracted, and a 
qualitative synthesis was performed. PRISMA 
guidelines were followed.  Study quality was 
appraised by the Downs and Black checklist. 

Results 

A total of 4101 articles were screened for 
inclusion. Thirty studies involving 741 subjects 
met the inclusion criteria and were selected to 
address the research question. Adaptive sports 
seem to be a feasible, efficient, and cost-
effective complement to conventional 
rehabilitation. Significant effects were found on 
all domains of the ICF, except "environmental 
factors." Key factors, such as intervention 
volume, intensity and type, play a determining 
role. 

Conclusion 

This review is the first to expose the beneficial 
effects of adaptive sports practice among 
individuals with neurological lesions by relying 
on prospective evidence. 
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Small vessel disease and 
Parkinson's disease – further 
evidence on the importance of 
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Questions: Accumulation of "asymptomatic" 
small vessel lesions is often considered of 
"fortuitous discovery" in patients with 
Parkinson"s disease (PD) and has received 
little consideration. This study aimed to 
quantify nigro-striato-pallidal lacunes and white 
matter hyperintensities (WMH) using MRI in 
PD and matched healthy subjects, and to 
explore radio-clinical correlations. 

Methods: Retrospective MRI study using 
blinded comparison of number and volume of 
lacunes in basal ganglia as well as WMH 
between 68 PD and 34 controls comparable in 
age and sex from the ICEBERG cohort. Radio-
clinical correlations between MDS UPDRS-III 
symptoms and MRI lesions were explored. 

Results: Cardiovascular risk factors were of 
similar distribution in the two groups. In PD, 
there were more lacunes (often larger) in 
substantia nigra (p<0.001), putamen (p=0.003) 
and caudate (p=0.045) than in controls, but 
only on the left side (90% of PD subjects were 
right-handed). Prevalence of pallidal lesions or 
WMH was similar in the two groups. There 
were significant correlations between the 
presence and volume of nigro-striatal lacunes 
and resting tremor. 

Conclusion: In the dominant hemisphere, 
nigro-striatal lacunes were more prevalent in 
PD than in a comparable group of healthy 
subjects and were correlated with resting 
tremor. The latter suggests that PD could be 
partly caused or worsened by cumulative small 
vessel nigro-striatal lesions. Small vessel 
disease in general, and nigral neuronal loss in 
particular, are known to be independently 
associated with low daily physical activity and 
modified by high intensity aerobic training.1,2  
The present findings may therefore emphasize 
the role of promoting exercise training to 
reduce the rate of nigrostriatal damage as 
soon as the diagnosis of PD is set. The role of 
the Physical Medicine and Rehabilitation 
physician may be important at that early stage. 

Ref:  

1.Buchman AS, Dawe RJ, Yu L, et al. Brain 
pathology is related to total daily physical 
activity in older adults. Neurology 
2018;90(21):e1911-e1919.  

2.Hanssen H, Minghetti A, Faude O, et al. 
Effects of different endurance exercise 
modalities on retinal vessel diameters in 
unipolar depression. Microvasc Res. 
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Question 

Huntington"s disease (HD) is an inherited 
neurodegenerative disease affecting the 
striatum and leading to motor, psychiatric and 
cognitive symptoms. Clinical diagnosis is 
generally done in the fourth decade of life with 
the Unified Huntington"s Disease Rating Scale 
(UHDRS) but it is possible to follow 
premanifest HD gene carriers (preHD) before 
the clinical diagnosis. Because the UHDRS 
does not allow to detect early signs of HD and 
shows limitations for assessing HD patients" 
decline, developing new HD markers is crucial 
for monitoring potential preventive and 
therapeutic treatments (Tabrizi et al., 2011; 
2013). 

To address this issue, we capitalized on the 
fact that language and executive disorders 
occur before clinical diagnosis (Hinzen et al., 
2018) and designed a naming task, the CATEX 
with high (Category) and low (Exemplar) 
executive demand. 

First, in a prospective cohort study of preHD, 
we assessed whether the CATEX score is a 
marker of early cognitive signs in HD and 
explored the correlation between CATEX score 
and brain volume. Second, in a 20 month-
interval follow-up study of HD patients, we 
assessed whether the CATEX score is a more 
sensitive tool than the cognitive UHDRS to 
monitor disease progression. 

Methods 

PreHD (N=18) and controls (N=38) were 
assessed with the CATEX. PreHD were 
evaluated with the UHDRS and underwent a 
MRI scanning. 

HD patients (N=12) were assessed with the 
CATEX and UHDRS twice within an interval of 
20 months.  

Results 

PreHD: During the follow-up, 8 among 19 
preHD became HD patients. Lower Category 
score increases the risk to become 
symptomatic within 5 years (p=.01) whereas 
lower Exemplar score does not. The Category 
score is positively correlated to the left 
putamen volume. 

HD patients: Exemplar score declines within 
the 20-month period (p=.01) whereas the 
Category score does not (p=.9), nor the 
UHDRS cognitive scores (Stroop interference, 
p=.2; SDMT, p=.2; Verbal letter fluency, p=.3). 

Discussion 

The CATEX is a new cognitive marker of HD. 
Category score is highly sensitive to early 
cognitive signs of disease in preHD and 
correlates with putamen volume. Exemplar 
score is sensitive enough to track HD 
progression over a 20-month period in a small 
cohort of patients and thus tailored for clinical 
trials. 
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Question: Previous studies suggested that 
action observation training (AOT) and motor 
imagery (MI) improve motor learning in 
Parkinson"s disease (PD) patients. The aims 
of this study were to assess: i) the brain 
functional reorganization and ii) gait/ balance 
changes performing motor and dual tasks 
following 6 weeks of AOT and MI associated 
with dual-task gait/balance exercises in PD 
patients with postural instability and gait 
disorders (PD-PIGD). 

Methods: Twenty-five PD-PIGD subjects were 
randomized into 2 groups: i) AOT-MI+DUAL-
TASK group performed a 6-week training (1 
hour session, 3 times a week) consisting of 
AOT-MI combined with practicing the 
observed-imagined gait and balance exercises; 
ii) DUAL-TASK-group performed the same 
exercises combined with landscape-videos 
observation. Exercises were increasingly 



difficult up to include dual-task during complex 
gait and balance tasks. At baseline (T0) and 
week 6 (W6) patients underwent Timed up and 
go (TUG), TUG with dual-task, MiniBESTest, 
self-confidence and quality of life 
questionnaires. Spatio-temporal parameters of 
straight and turn phases during TUG and TUG 
with dual-task were obtained using a six-
camera SMART DX7000 optoelectronic 
system. At T0 and W6, patients also performed 
an fMRI motor task and a dual-task consisting 
of foot anti-phase movements with or without 
counting backwards by threes starting from 
100. 

Results: Dual-task gait and balance training 
can improve mobility both during single and 
dual-task conditions in PD-PIGD patients, with 
the possibility to maintain the effect over two 
months after the end of training. When 
exercises are preceded by AOT-MI, PD-PIGD 
patients showed greater improvements of 
balance and gait velocity both with and without 
dual-task, particularly during the turning phase. 
AOT-MI+DUAL-TASK relative to DUAL-TASK 
group showed: 1) reduced recruitment of 
frontal areas and increased activity of the 
cerebellum during the fMRI motor task; 2) 
reduced recruitment of frontal areas during the 
fMRI dual-task. 

Conclusions: Motor-learning facilitation 
strategies (AOT-MI) promote greater 
mobility/balance improvements during turning 
and increased brain efficiency during dual-task 
circumstances, which are among the most 
challenging for PD-PIGD patients. 
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Question. Recent findings suggested that 
emotional processes might influence freezing 
of gait manifestation (FoG) in Parkinson"s 
disease (PD) patients. The aim of this study 
was to assess brain functional MRI (fMRI) 
activity during a "FoG-related emotion task" in 

PD-FoG patients relative to healthy controls 
(HC). 

Methods. Twenty-four PD-FoG patients were 
recruited and performed clinical and 
neuropsychological evaluations and fMRI. 
Eighteen age- and sex-matched HC were also 
included to perform neuropsychological and 
fMRI evaluations. PD-FoG patients and HC 
performed two fMRI tasks: i) the "FoG-related 
emotion task" consisted of watching a patient 
who experienced FoG during a walking task 
usually evoking FoG; ii) the "control task" 
consisted of watching a healthy subject 
performing similar walking tasks (e.g., turning 
or walking through narrow spaces) without 
experiencing FoG. HC were emotively 
educated to the FoG phenomenon before 
undergoing the fMRI scan. 

Results. PD-FoG patients had cognitive 
deficits relative to HC, particularly in 
attention/working memory and executive 
functions. During the "FoG-related emotion 
task", PD-FoG patients showed reduced 
activity of the fronto-parietal mirror neuron 
system (MNS) relative to HC. When comparing 
the "FoG-related emotion task" relative to the 
"control task", PD-FoG revealed increased 
recruitment of the anterior medial prefrontal 
cortex and decreased activity of the parietal 
MNS, while HC showed increased recruitment 
of the dorsolateral prefrontal cortex bilaterally 
and left hippocampus and decreased activity of 
the fronto-parietal MNS. 

Conclusion. Our results suggested that when 
PD-FoG patients observe a subject 
experiencing FoG, there is an increased 
activity of the anterior medial prefrontal cortex, 
which is highly connected with the limbic 
system and involved in self-reflection 
emotional processes. This finding might 
suggest an involvement of the limbic circuit 
and, thus, of the emotional states in the 
mechanisms underlying FoG in PD.  
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Question. The pathophysiological 
mechanisms underlying functional dystonia 
(FD) are poorly understood, making FD 
diagnosis and management a challenge for 
clinicians. Recent studies showed structural 
alterations of the sensorimotor and emotional 
circuits in FD. The aim of this study was to 
explore the functional connectivity (FC) of the 
primary motor cortex in FD patients relative to 
healthy controls (HC), distinguishing patients 
into two clinical phenotypes: fixed (FixFD) and 
mobile FD (MobFD). 

Methods. 39 FD patients (12 FixFD, 27 
MobFD) and 43 controls (HC: 14 young FixFD-
age-matched [yHC]; 29 old MobFD-age-
matched [oHC]) underwent resting state fMRI. 
A seed-based FC analysis was performed 
using bilateral primary motor cortices (BA4) as 
regions of interest. 

Results. Compared to HC, FD patients 
showed reduced FC between left BA4 and left 
dorsal anterior cingulate cortex, and between 
right BA4 and left BA4, 
premotor/supplementary motor area (SMA), 
dorsal posterior cingulate cortex, and bilateral 
precuneus. Relative to yHC, FixFD showed 
reduced FC between bilateral BA4 and 
bilateral precuneus. Compared to oHC, MobFD 
revealed reduced FC between right BA4 and 
left BA4, premotor/SMA, dorsal posterior 
cingulate cortex, bilateral primary sensory 
cortices and parieto-occipital areas. MobFD 
patients showed also increased FC of right 
BA4 with right associative visual cortex and 
bilateral ventral posterior cingulate cortices. 
FixFD, relative to MobFD, showed lower FC 
between the right BA4 and the bilateral 
precuneus. On the other hand, MobFD relative 
to FixFD revealed higher FC of the right BA4 
with right associative visual area and bilateral 
ventral posterior cingulate cortices. 

Conclusions. This study supported previous 
structural MRI findings suggesting an altered 
brain connectivity of the motor circuit in FD, 
with FixFD and MobFD having specific 
features. FixFD patients showed FC 
abnormalities mainly in sensorimotor areas, 
while MobFD present alterations in regions 
involved in motor preparation/planning 
(reduced FC) and emotional processing 
(increased FC). 

Supported by: Ministry of Education and 
Science Republic of Serbia (Grant #175090). 
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Question 

What are the differences in movement 
performance and quality measured with 
kinematic analysis in people with cervical and 
thoracic spinal cord injury (SCI) compared to 
healthy controls? 

Methods 

Study included 29 adults (20 men, 9 woman) 
with complete (n=10) or incomplete (n=19), 
cervical (n=19) or thoracic (n=10) chronic SCI 
and 54 healthy controls. The arm activity 
capacity of each arm was assessed using 
Action Research Arm Test (ARAT) and the 
limited arm activity capacity was defined as not 
having full score on the ARAT. Movement 
performance and quality metrics from 
kinematic analysis of drinking task included 
movement time, smoothness, velocity and joint 
angles. The between group analysis of 
variance was used to test differences between 
limited or full arm capacity and healthy 
controls. 

Results 

The kinematic movement performance and 
quality was similar to healthy controls in 
individuals with full arm activity capacity (full 
ARAT score) after SCI. Individuals with limited 
arm capacity showed statistically significant 
differences from healthy controls in movement 
time, smoothness and measures of movement 
pattern (arm abduction, wrist angle, trunk 
displacement, inter-joint coordination), but not 
in peak angular and tangential velocity or time 
to peak velocity. Movement times were longer 
in reaching and when manipulating and 
transporting the glass.  

Conclusions 

Kinematic measures of movement time, 
smoothness and movement pattern are 

sensitive to identify specific deficits in 
movement performance and quality in 
individuals with limited arm capacity after SCI. 
The clinical assessment of arm capacity 
(ARAT) can be used to identify individuals with 
an almost normal movement function and 
quality after SCI. 
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Questions 

During recent years cognitive neuroscience 
has increasingly paid attention to the 
relationship between the brain and the spinal 
cord. Spinal cord injury (SCI) has historically 
offered one of the first possibilities to deepen 
the role of spinal cord underlying cognitive 
processing, for the integration between what is 
inside and outside the brain. Far from being 
only associated to sensorimotor functions, 
increasing evidence highlights the importance 
of spinal cord also for cognitive processing. 

Here we present a critical discussions on 
recent works from our group and a critical 
literature review in order to shed light on the 
role of spinal cord in cognitive processing. 

Methods 

We performed a systematic review of the 
literature in the PubMed Database, exploring 
the contribution of spinal cord and its work in 
connection with the brain underlying cognitive 
processing. 

Results 

One of the first historical evidence connecting 
the spinal cord to cognitive processing comes 
from findings that SCI affects the onset and 
intensity of cognitive decline in SCI persons. 
Functional neuroimaging recently showed that 
SCI carries out fundamental chronic changes 



at the anatomo-functional level, by altering the 
cerebral substrates of normal cognitive 
processing. Cerebral connectivity 
investigations also demonstrated the role of 
SCI not only at local, but also at long-distance 
network level. Finally, thanks to technological 
developments the role of spinal cord has been 
investigated in vivo by functional spinal fMRI, 
demonstrating its active role during the 
performance of different cognitive processing 
(e.g., emotion and motor learning). 

Conclusion 

In conclusion, even though neglected in 
cognitive literature SCI provides a unique 
opportunity to understand the role of the 
relationship between brain and spinal cord. 
This issue has thus an important relevance in 
the comprehension of anatomo-functional 
network between brain and body, with 
fundamental implications for clinical 
investigation. Future studies are required to 
deepen the specific (or causal) role of spinal 
cord underlying cognitive processing. In 
addition, functional neuroimaging investigation 
may help to understand how this structure 
interacts with the brain and how they 
communicate together in a dynamic way. 
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INTRODUCTION 

The purpose of this study was to assess the 
frequency and characteristics of scoliosis 
in patients with spnal dysraphism (SD), a 
congenital neural tube defect affecting the 
spine and spinal cord during embryogenesis, 
and to identify risk factors of developing spine 
deformity. 

METHODS 

In a French national database composed of 
580 patients, adults were retrospectively 
selected and divided into two groups: with and 
without scoliosis. Curvature, Cobb angle, brace 
and surgical treatment were collected in 
patients with scoliosis. Following criteria were 
compared in both groups: gender, open or 
closed SD, anatomical location, neurological 
level; motor asymmetry; Functional Ambulation 
Scale score (FAC); back pain. Among all these 
criteria, risk factors of scoliosis were explored. 

RESULTS 

On the 580 patients, 331 adults were included 
(221 open/110 closed). Among them, 53.2% 
had scoliosis (189F/142M). The left lumbar 
curvature was predominant (24.4%), with 
mean Cobb angle of 30.6 ± 22.8°, and spinal 
fusion was performed in 31.4% of them. 
Patients with scoliosis had significantly more 
open SD (72.2% versus 60.6%, p=0.03), 
higher anatomical localization and neurological 
level (p<0.001); more motor asymmetry 
(p=0.02) ; mean FAC score of 3.5 ± 3.3 versus 
6.1 ± 2.6, (p <0.0001) compared to patients 
without scoliosis. Asymmetrical motor deficit 
and a low FAC score increased the risk of 
having scoliosis (respectively OR = 0.46, p 
<0.006 and OR=0.75, p<0.0001). 

DISCUSSION 

Through the largest French cohort of 
adults with SD, a frequency of about 50 % 
scoliosis was found, whatever the open or 
closed SD. A special focus has to be made on 
the two risk factors identified: poor walking 
ability according to FAC score and 
asymmetrical motor deficit, to improve the 
management of scoliosis in this population. 
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Question: People with spinal cord injury (SCI) 
suffer from high risk of cardiovascular diseases 
induced by dysfunction of the sympathetic 
nervous system and muscular changes in 
paralyzed muscle. Aerobic exercise and 
strengthening demonstrate benefits to improve 
cardiovascular capacities in this population. 
Aerobic exercises involving only upper limbs 
do not provide sufficient exercise intensity. 
Hybrid exercise, using voluntary upper limbs 
movements in combination with functional 
electrical stimulation (FES) of lower limbs show 
promising results in increasing exercise 
intensity and aerobic capacity in spinal cord 
injury. FES-assisted rowing is an innovative 
device and needs to be validated in this 
population. The purpose of this study was to 
investigate the feasibility, and efficacy of 6 
months functional electrical stimulation rowing 
(FES-ROW) training on aerobic capacity and 
muscle strength. 

Methods: Five paraplegic patients with chronic 
SCI (AIS A) and responsive to 
electrostimulation were included. FES-ROW 
training included two phases of 3 months each. 
First step of training consisted on muscular 
strengthening: electrical stimulation was 
applied to the quadriceps and hamstring 
muscles to induced rowing movements (flexion 
and extension of knees) without upper limbs. 
The second phase of training consisted of 
sessions of FES-assisted rowing using the 
upper limbs. Patients trained for 30 minutes 
per day, three days a week for three months. 
VO2 peak was evaluated at 6 months, muscle 
strength and size were evaluated after 3 and 6 
months of training. 

Results: VO2peak significantly increased by 
21% after 6 months of FES-ROW training. 

Muscle strentgh and size significantly 
increased by 170% and 101% respectively. 
After 3 months of FES-ROW training, muscle 
strength and size increased by 34% (p>0.05), 
and 76% (p<0.05) respectively (preliminary 
results).   

Conclusion: 6 months FES-ROW training 
seemed to be effective at improving aerobic 
fitness, muscular strength and size in 
paralyzed muscles in chronic paraplegic 
patients. Training with the rower device was 
safe and well enjoyed by patients. This 
innovative exercise could be offered to chronic 
SCI patients to prevent cardiovascular 
comorbidities, risk of bedsore, and to improve 
spasticity and quality of life. 
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Question: 

The effect of botulinum toxin injections (BTI) on 
upper limb function remains limited. Intensive 
rehabilitation could optimize BTI effects, 
however rehabilitation services are lacking. 
One solution could be self-rehabilitation. The 
aim of this randomized controlled trial was to 
determine the effects of a self-rehabilitation 
program combined with BTI on upper limb 
function in individuals with chronic 
hemiparesis. 

Methods: 

Thirty-three outpatients were randomly 
allocated to receive either BTI + self-
rehabilitation program (R group: n=17) or only 
BTI (C group: n=16). Outcomes were 
evaluated just before the BTI and 4 weeks 
later; they included: Wolf Motor Function Test 



(WFMT), Action Research Arm Test as well as 
fatigue and quality of life assessments. 

Results: 

There were no intergroup differences in 
change in WMFT. There was a significant 
improvement in WFMT time and score (p=0.01 
and p=0.02 respectively) in the R group but not 
the C group. Passive range of shoulder flexion 
(p=0.03) and wrist extension (p=0.01) also 
improved only in the R group. There were no 
other significant changes. Compliance was 
excellent; the average daily training time was 
greater than that prescribed. 

Conclusion: 

The addition of a self-rehabilitation program to 
BTI did not significantly improve functional 
outcomes more than BTI alone, however 
movement quality and speed only improved in 
the self-rehabilitation group. Participants in the 
self-rehabilitation group trained more than they 
were asked to, suggesting that they found the 
program worthwhile. These clinically relevant 
findings justify larger-scale studies into the 
effects of self-rehabilitation to enhance the 
effects of BTI. 
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Objective: The purpose of this systematic 
review and network meta-analysis (NMA) is to 
compare the efficacy of different rTMS 
interventions for lower extremity motor function 
in patients with stroke and to derive a clinically 
meaningful hierarchy of these interventions in 
terms of motor function improvement. 

Methods: We searched online electronic 
databases up to November 28, 2019, including 
MEDLINE, Embase, the Cochrane Library and 
so on.The inclusion criteria for selecting study 
were parallel or crossover randomized 
controlled trials (RCTs) that explored the effect 
of rTMS in patients with stroke. The 
methodological quality of included studies was 
quantified by the Physiotherapy Evidence 

Database (PEDro) scale. Overall quality of our 
findings will be evaluated by using GRADE. 
Outcome measures included lower extremity 
motor function and cortical excitability.  

Data Synthesis: Overall, 943 participants 
(mean [SD] age, 57.17 [11.95] years; 610 
[65%] men) were randomized to treatment. 
The baseline characteristics were equivalent 
between competing treatment. According to 
direct evidence, only LF-rTMS was statistically 
more effective than sham with respect to motor 
function (SMD, 0.34 [95%CI, 0.10 to 0.58]). 
Results from NMA implied that LF-rTMS (SMD, 
2.28; 95% CrI, 0.92 to 3.62) proved to be more 
effective than sham, which was consistent with 
the direct evidence. Network meta-analysis for 
the speed, balance indicated that there were 
no significant differences between competing 
interventions. The NMA for MEP amplitude 
suggested that HF-rTMS was significantly 
more effective than LF-rTMS (SMD, 0.27; 95% 
CrI, 0.04 to 0.58) and sham (SMD, 0.19; 95% 
CrI, 0.00 to 0.47). The direct relative effects 
implied that HF-rTMS perform better than LF-
rTMS (SMD, 0.77; 95% CI, 0.15 to 1.38), which 
in accordance with the result of network meta-
analysis. 

Conclusions: Our findings suggest that LF-
rTMS can probably improve motor function and 
HF-rTMS can increase MEP amplitude. Novel 
interventions (dTMS and iTBS) were not found 
to be more effective than sham. Nonetheless, 
available evidence on interventions other than 
LF-rTMS and HF-rTMS is scarce. Thus, new 
high-quality RCTs are necessary to establish 
their efficacy with a higher degree of credibility. 
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Question 

In stroke patients, a low level of self-efficacy is 
correlated to diminished beliefs and values of 
patients self-perceived performance and is 
associated with sub-optimal use of the 
moderately to severely affected arm–hand 
post-rehabilitation. Creating perspective on 
how and when to use the affected hand in daily 
performance at an early stage during 
rehabilitation may encourage patients to push 
their limits by exploring actual arm-hand use. 
The Concise Arm and hand Rehabilitation 
Approach in Stroke (CARAS) incorporates a 
well-defined clinical reasoning model 
combining (intensive) task-oriented training 
and self-efficacy principles to empower stroke 
patients in regaining full potential of their 
affected arm and hand. Do sub-acute stroke 
patients, who participated in CARAS, improve 
on arm-hand function (AHF) and arm-hand skill 
performance (AHSP)? 

Methods 

This single-armed prospective cohort study 
featured a heterogeneous group of subacute 
stroke patients, stratified into either a severely, 
moderately or mildly impaired AHF group. 
Treatment consisted of CARAS. 
Measurements at AHF and AHSP level were 
performed at admission, clinical discharge, 3, 
6, 9 and 12 months after clinical discharge. 

Results 

Seventy-six patients (63 males; mean age: 
57.6 years (sd:10.6); post-stroke time: 29.8 
days (sd:20.1)) participated. Between baseline 
and 1-year follow-up, AHF increased by 91% 
(p<.000), AHSP increased by 96% (p<.000), 
self-perceived AHSP increased by 64% 
(p<0.056),Intensity-of-arm-hand-use on the 
affected side increased by 51%, 114% and 
14% (p<.000) in the mildly, moderately and 
severely affected patients, respectively. 

Conclusion 

A majority of stroke patients across the whole 
arm-hand impairment severity spectrum 
significantly improved on AHF, AHSP, self-
perceived AHSP and actual arm-hand use. 
These results were maintained up to one year 
post-rehabilitation. Combining task-oriented 
training with self-efficacy principles may lead to 
patients recognizing their improvements at an 
early phase post-stroke. Patients are 
encouraged to push their limits and facilitate 
themselves in creating an optimal retention of 

learning to use the full potential of the affected 
hand. 
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Question: What is the effect of the application 
of brain-computer interfaces (BCI) technology 
based on non-invasive EEG using motor 
imagery (MI) on motor and brain function 
recovery in patients after stroke? Methods: A 
systematic literature search was performed in 
Medline, IEEE Xplore Digital Library, 
Cochrane, and Embase in July 2018 and was 
updated in March 2019. In total, 991 studies 
were identified and independently selected by 
two reviewers. Randomized controlled trials or 
controlled clinical trials that included BCI 
technology for improving motor and brain 
recovery in survivors of stroke were identified. 
Two independent reviewers assessed risk of 
bias using the Cochrane Collaboration tool to 
judge the risk of over- or underestimating the 
effects of the intervention. The GRADE 
approach was used to rate the overall quality 
of the evidence. The random-effects model of 
the Comprehensive Meta-Analysis software 
was used for data pooling and analysis. 
Standardized mean difference (SMD) with 95% 
confidence (95%CI) and prediction interval 
(95%PI) were calculated. Meta-regression was 
used to evaluate the effects of covariates on 
the pooled effect-size. Protocol registration 
with PROSPERO: CRD42018105832. 
Results: Quantitative analysis showed that 
treatments in patients after stroke with BCI-
assisted training compared to conventional 
therapy alone were effective with an 
SMD=0.39 (95%CI=0.17-0.62, 95%PI=0.13-
0.66) for motor function recovery of the upper 
limb. Only moderate quality evidence exists 
that the effect remains after 12 weeks. For 
motor function recovery of the lower limb 



SMD=0.41 (95%CI=-0.29-1.12). BCI 
technology enhanced brain function recovery 
with SMD=1.11 (95%CI=0.64-1.59, 
95%PI=0.33-1.89). Covariates (duration of 
training, level of impairment of upper limb, the 
combination of both) did not show significant 
effects on the overall pooled estimate. 
Conclusion: High quality evidence showed 
that BCI technology may enhance motor 
function of the upper limb and brain function 
recovery in patients after stroke. However, low 
quality evidence exists for a positive effect of 
BCI technology on motor function of the lower 
limb. The quality of the applied MI training and 
assessments for neuropsychological aspects 
were difficult to judge due to lack of detail. 
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Question: Is there physiological evidence of 
enhanced plasticity in the human motor cortex 
following ischemic stroke? 

Methods: Participants were recruited from 
three stroke units across two countries 
(Australia and UK). A total of 60 acute 
ischemic stroke survivors (41 male, aged 67.4 
years, NIHSS 4.7) were recruited, with 
neuroplastic capacity of the ipsilesional motor 
cortex tested in Australia (n=31) and 
contralesional motor cortex in the UK (n=29). 
Neuroplastic capacity was tested with a space 
continuous theta burst stimulation protocol. 
The change in amplitude of the motor evoked 
potential was used to quantify the 
neuroplasticity response. Neuroplastic capacity 
of the ipsilesional motor cortex was assessed 
across eight sessions (1 week, 2 weeks, 3 
weeks, 4 weeks, 8 weeks, 12 weeks, 26 weeks 
and 52 weeks post-stroke). For the 
contralesional motor cortex, neuroplastic 
capacity was assessed across four sessions (2 
weeks, 4 weeks, 6 weeks and 26 weeks post-
stroke). 

Results: A total of 333 experimental sessions 
were conducted across the two data collection 
sites. The physiological response to 
continuous theta burst stimulation was 

strongest within 2 weeks after stroke in the 
contralesional motor cortex, dissipating across 
subsequent sessions (95%CI: 0.003 – 0.055, p 
= 0.03). We did not observe a period of 
enhanced physiological response to 
continuous theta burst stimulation in the 
ipsilesional motor cortex (p = 0.90). 

Conclusion: Our results provide the first 
neurophysiological evidence consistent with a 
period of enhanced neuroplasticity following 
stroke in humans. This information will prove 
fundamental for guiding delivery of rehabilitate 
therapy after stroke to maximise recovery. 
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Question: Can we reduce the number of 
patients in stroke recovery trials needed to 
detect a difference on the Fugl-Meyer motor 
assessment of the upper extremity (FM-UE) by 
incorporation all available longitudinal 
measurements in the analysis in a longitudinal 
mixture model by applying patient selection 
based on predicted recovery. 

Methods: We used a recently-published (Van 
der Vliet et al., Annals of Neurology 2020) 
longitudinal mixture model of stroke recovery 
to simulate participation in a stroke 
rehabilitation trial. We investigated the 
influence 1) on the power to detect a 4.25 point 
FM-UE difference compared to a more 
classical statistical analysis, (2) of timing 
differences between subjects in the 
measurement, (3) of different number of follow-
up measurements, and (4) of patient selection 



based on predicted recovery (poor, moderate 
or good). 

Results: The number of patients needed to 
obtain 90% study power dropped strongly from 
590 patients for the cross-sectional test to 70 
patients for the longitudinal mixture model (see 
Figure 1). Between-patient variability in 
measurement dates and intervention onset did 
not influence study power with this new model 
and including more repeated measurements 
reduced the number of subjects needed. 
Patient selection based on the predicted FM-
UE recovery cluster increases the statistical 
power to detect intervention effects within the 
identified clusters, at the cost of falsely 
excluding some of the patients when the 
predicted cluster is wrong. 

Interpretation: A recently introduced 
longitudinal mixture model reduces more than 
8 times the minimum sample size in stroke 
recovery and rehabilitation trials and will, 
therefore, be useful for designing future stroke 
rehabilitation trials and for re-analyzing already 
completed stroke rehabilitation trials. 

Figure 1, left: 90% power bar graphs for a 
study design to obtain 90% power; the number 
of patients needed is reduced from 590 
patients for the classical model to 70 patients 
when applying the longitudinal mixture model 
compared to a non-parametric test. Right: 90% 
power bar graphs for a study design with two 
measurements (Lim= limited follow-up) and 
four measurements (Ext = extensive follow-
up). 

Fig. 1 
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Question: Although rehabilitation is beneficial 
for individuals with traumatic brain injury (TBI), 
a significant proportion of them do not receive 
adequate rehabilitation after acute care. 
Therefore, the goal of this study, within a large 
European longitudinal, observational cohort 
study (CENTER-TBI), was to investigate 
predictors of access to rehabilitation in the year 
following injury in patients with TBI. 

Methods: Data from a CENTER-TBI core study 
that includes TBIs of all severities between 
December 2014 and December 2017 were 
used (N=4,498 patients). Participants were 
dichotomized into those who had and those 
who did not have access to rehabilitation in the 
year following TBI. Potential predictors 
included sociodemographic factors, 
psychoactive substance use, factors related to 
pre-injury medical history, injury-related 
factors, and factors related to medical care, 
complications and discharge. 

Results: In the year following traumatic injury, 
31.9% of patients received rehabilitation 
services. Significant predictors of access to 
rehabilitation were no pre-injury employment 
(OR=0.72), living in Southern (OR=1.62; 
reference: Western Europe), Northern 
(OR=1.54) or Central and Eastern Europe 
(OR=0.43), pre-hospital Glasgow Coma Scale 
score [OR=1.04 (per one-point decrease)], 
Injury Severity Score [OR=1.01 (per one-point 
increase)], admission to hospital ward 
(OR=0.50; reference: admission to intensive 
care unit) or discharge from emergency room 
(OR=0.26), and intracranial (OR=1.44) or 
extracranial surgery (OR=2.06). 

Conclusion: The prevalence of access to 
rehabilitation in the year following TBI was 
around 32% in European countries, and 
several factors such as pre-injury employment 
or region of living were significantly associated 
with the odds of rehabilitation. 
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Oculomotor (OM), vestibulo-ocular (VO) and 
balance disorders are frequent complaints 
following mild TBI. Much less is known about 
deficits following moderate/severe (mod/sev) 
TBI. 

AIMS: 1) determine the prevalence and 
severity of OM, VO and balance deficits 
following mod/sev TBI (children and adults); 2) 
evaluate the association between age, TBI 
severity and the presence of these 
dysfunctions. 

METHODS: Patients: age 6-60 years; mod/sev 
TBI (<6 months; out of post-traumatic 
amnesia). Clinical and instrumental 
assessments (2 independent raters): OM 
function [Near Point of Convergence, Smooth 
Pursuit (SP), saccades, cover test in near 
vision, stereovisual acuity]; VO function [Head 
Thrust Test (HTT), Visual Motion Sensitivity 
Test (VMST)]; balance [adult/pediatric Berg 
Balance Scale (BBS, PBS), NIH Toolbox, 
Functional Gait Assessment (FGA), Balance 
Error Scoring System (BESS)]. 

RESULTS: 85 patients assessed [67 males, 46 
children; mean age at injury 21.9 years (±11.2; 
6-55)], GCS 6.6 (±3.2), length of coma 8.2 

days (±10, 0-60); time since injury 82 days 
(±49; 10.6-215). 35% had motor deficit. Inter-
rater reliability of OM function was excellent 
(k=0.83). OM impairments were frequent: 
convergence insufficiency (CI) 29.7%, 
abnormal SP [horizontal (HR) 65.5%, vertical 
(VR) 52.4%] and saccades (HR 74.1%, VR 
58.8%, hypometric HR 68.6%, VR 54.7%), 
unphysiological ocular alignment 41.1% 
(exophoria-tropia 28.3%), stereovisual acuity 
abnormalities (12.6%). VO testing identified 
positive tests for VMST (71.2%) and HTT 
(14%), contrasting with very low symptom 
rates. Balance altered: NIH Toolbox mean 
standard score 87.8 (±22), abnormal 4/1 ratio 
score 89.1% and FGA score ≤22/30 in 32.4% 
(risk of fall -ROF); BBS (m=52.8 ±5, ceiling 
effect); PBS (m=45 ±17 ROF cut-off) and 
BESS (m=22.6 ±13.6 static balance disorder). 
OM abnormalities were more frequent in 
younger patients (skew deviation, t=2.48, 
p=0.02, abnormal VR saccades, t=1.84, 
p=0.03 and CI, t=-2.24 p=0.03) and in more 
severe TBI (higher frequency of hypometric HR 
saccades, t=2.47, p=0.02). 

CONCLUSION: This study confirm very 
frequent OM (CI, abnormal 
SP/saccades/ocular alignment and lack of 
stereoscopic vision), VO and balance deficits 
in this population. Systematic screening should 
be performed to inform treatment. 

 

 

OP095 
Understanding the management of 
agitation during post-traumatic 
amnesia in patients with traumatic 
brain injury – an international 
survey 

S. Carrier1, J. Ponsford1, A. Hicks1, A. McKay1 

1Monash University, Turner Institute for Brain and Mental 
Health, School of Psychological Sciences, Clayton, 
Australia 

Question: Agitation is one of the most 
prevalent and clinically significant sequelae 
observed in the early stages of traumatic brain 
injury (TBI) recovery, i.e. post-traumatic 
amnesia (PTA). However, research 
investigating best practice for managing 
agitation is lacking. This study examined how 
clinicians worldwide define, measure and 
manage agitation following TBI. 



Methods: A web-based survey was distributed 
to hospitals and clinicians involved in acute TBI 
care. There were 331 respondents (68% 
female) from 36 countries, reflecting a range of 
disciplines, including medicine, nursing and 
allied health. Participants worked primarily with 
adults (93%), in inpatient rehabilitation (70%) 
and acute care settings (46%), with an average 
13 years' TBI experience. 

Results: 74% of participants indicated that 
their services monitor agitation, most 
commonly using the Agitated Behavior Scale 
(39%), non-standardised behavioural 
monitoring (25%), and the Rancho Los Amigos 
Scale (22%). Non-pharmacological 
approaches frequently used to manage 
agitation included adjustments to the 
room/ward (78%), bed zone (71%) and patient 
programs (68%); and behaviour modification 
techniques (57%). 89% of clinicians reported 
that their services use pharmacology to 
manage agitation; of the 53% able to provide 
specific details, the most commonly reported 
were atypical antipsychotics (84%), 
anticonvulsants (52%) and antidepressants 
(51%). 58% of clinicians indicated that their 
services had written guidelines for managing 
agitation; 74% found these guidelines helpful. 
On average, clinicians' confidence in managing 
agitation was rated seven out of 10 (10 = 
excellent). Clinicians with written guidelines 
reported significantly greater confidence in 
managing agitation than those without. Only 
half of clinicians reported receiving sufficient 
training for managing agitation, and only 58% 
were satisfied with agitation management in 
their services. 

Conclusions: These findings highlight 
substantial variability worldwide in agitation 
management during PTA and a notable lack of 
educational tools available. This study provides 
compelling support for the development of 
formal guidelines and resources for managing 
agitation to ensure consistent and effective 
intervention in TBI care internationally. 
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Aim. Serious games (SG) can improve gait 
rehabilitation.1 In an augmented reality 
environment, the real time visual feedback 
modalities can be multiple2 and no study has 
evaluated their efficiency. This study aims to 
compare the effect of three visual feedback 
modalities on reaching and exceeding a target 
walking speed: Focus of attention; Frame of 
Reference; Challenge game. 

Method. The SG Best-Of-ARRoW has been 
developed for Microsoft Hololens Augmented 
Reality (AR) headset. The target speed (mean 
maximum walking velocity on 20 meters) of 
fifteen participants was recorded during a 
calibration trial. Each participant then tested 
randomly four mini games with different 
modalities (Figure 1). Displacement of the 
participant was recorded (100 Hz) with the 
Hololens.3 Time spent above the target speed 
and mean speed were compared between 
feedback modalities. 

Results. There was a significant difference 
between feedback modalities for the difference 
between mean speed and target speed 
(p<0.001). The modality World-locked content 
was better than Body-locked content to 
improve mean speed (p<0.01). Adding 
challenging game improves the time spent 
above target speed (p<0.05) (Figure 2).  The 
combination of Knowledge of Result, World-
locked content, and challenging game seemed 
to be the best way to exceed the target speed 
(percent of time spent above target speed of 
78% +/- 18%). 

Conclusion. Visual feedback modalities in AR 
have a real time effect on the controllability of 
the walking speed, helping participant to reach 
and to exceed a target speed. These results 
could be implemented in a SG for gait 
rehabilitation. 

Figure 1. Description of the tested Mini Game 
with the conceptual framework of feedback 
modalities for AR display 

Figure 2. To reach the target speed (in %) for 
each participant during all feedback modalities 

1. Lopes, S. et al. Games Used With Serious 
Purposes: A Systematic Review of 
Interventions in Patients With Cerebral Palsy. 
Frontiers Psych 9, (2018). 



2. MacIntosh, A. et al. Biofeedback 
interventions for individuals with cerebral palsy: 
a systematic review. Disab and Rehabilitation 
1–23 (2018). 

3.Guinet, A. L. et al. Reliability of the head 
tracking measured by Microsoft Hololens 
during different walking conditions. Comput 
Methods Engin (2019). 

Fig. 1 
 

 
Fig. 2 
 

 

P0001 
Managment of residual limb pain 
and volume fluctuation using 
Revofit™ system for a transfemoral 
amputee – a case study 

M. Chantrelle1, G. Roche-Leboucher1, P. 
Brunel1, M. Dinomais1, Y. Ronzi1 

1CHU Angers, CRRF Les Capucins, Angers, France 

Background : 

At the early stage of the amputation, the 
residual limb presents postoperative volume 
fluctuations, which would need frequent 
prosthetic adjustments. In most cases, the 
residual limb volume is stabilized 12 to 18 
months after surgery. 

Nontheless some daily fluctuations could still 
appear due to an underlying condition, like a 
vascular disease for instance, that could result 
in a painfull state and impact the quality of life. 
In the event of an inappropriate fitting 
adjustment, pain or cutaneous complications 
could appear. Up until now, the good 
congruence between the residual limb and the 
prosthesis is allowed thanks to the use of 
cotton socks or wedges. 

Case report : 

We report the case of a polyvascular patient 
who was amputated above-knee in 2008. The 
follow up was done in a PRM department, in 
France. His main complaint was the residual 
limb pain associated with volume fluctuations 
several times in a day. His only way to adjust 
his prosthetic socket was to put on or off some 
cotton socks which were put between the liner 
and the fitting socket. However it compelled 
him to remove and put back the prosthesis. 

We suggested to use the Revofit™ system to 
obtain a adjusted fitting (Fig. 1 and Fig. 2), thus 
relieving him from pain and improve his quality 
of life. 

Results : 

Two months after the inclusion of the Revofit™ 
system to the socket, we observed an 
improvement of pain management (Visual 
Analog Scale [VAS] at 8,1 without Revofit™ 
system vs 3,4 with Revofit™ system), a 
decreasing number of times the prosthesis 
needed to be removed (three additional times 
without Revofit™ system vs one additional 
time with Revofit™ system). The patient's 
satisfaction increased on seeveral items such 
as adjustments, ease of use, dimensions and 
comfort, with Revofit™ system, using the 
Quebec User Evaluation of Satisfaction with 
assistive Technology [QUEST]). 

Conclusion :  

To our knowledge, it is the first case report 
using the Revofit™ system which allows an 
adjusted fitting socket.  In this case, the 
Revofit™ system seems to be beneficial to the 
patient on both pain and satisfaction of the 
equipment. 

Nevertheless, some quality studies on 
adjustable socket need to be lead to test their 
real benefit. 



Fig. 1 
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Question 

We are developing a multi-finger sensing and 
biomimetic control system for tendon-driven 
prosthetic hand. The question is to what extent 
biomimetic sensing and control can enhance 
performance of prosthetic hands? Here, we 
report the work to build a virtual prosthetic 
hand system with biomimetic sensing and 
compliant control for performance evaluation in 
amputee subjects. 

Methods 

We utilized the Mujoco physics engine to 
emulate a virtual environment, in which a 
virtual tendon-driven prosthetic hand was 
modified from the Modular Prosthetic Limb 



(MPL) hand based on the anatomical structure 
of a human hand. EMG signals from a pair of 
antagonistic muscles controlled the virtual 
hand for grasping and releasing of an object. 
Pressure sensors at the fingertips registered 
the contact pressure signals, which were 
output to an external sensory feedback 
system. Electrical stimulation pulses with 
amplitudes proportional to the contact pressure 
were delivered to surface electrodes placed on 
the projected finger map of the stump skin of 
amputees to evoke a tactile sensation of lost 
fingers. A biomimetic compliant control system 
was developed based on human 
neuromuscular reflex control, and implemented 
using neuromorphic chips for fast real-time 
computation. The sensory feedback and 
biomimetic control system were also tested in 
commercial myoelectric prostheses before 
integrated with the virtual prosthetic hand. 

Results 

We integrated the virtual hand with biomimetic 
control and multi-finger sensory feedback 
systems. Virtual objects with different shape 
and stiffness could be defined for manipulation 
by the virtual hand. Amputees could operate 
the virtual hand and sense fingertip pressures 
via a data communication interface in real time. 
The integrated virtual hand has been tested in 
both able-body and amputee subjects for 
grasping tasks. Preliminary tests with robotic 
hand indicated that object length and 
compliance can be recognized by amputees 
with no training. It was possible to achieve 
real-time control of a tendon-driven robotic 
hand with neuromuscular like reflexes. 

Conclusion 

A virtual prosthetic hand system was 
developed and integrated with biomimetic 
sensory and control systems, which greatly 
facilitate evaluation of novel sensory feedback 
and compliant control. 
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Question 

Lower limb amputation induces gait difficulties, 
compensations and musculosquelettal 
disorders in medium term [1], which increase 
with the amputation level. When this is 
associated with an atypic polytrauma, 
confirming the efficiency of rehabilitation care 
becomes difficult. This study reports the use of 
quantified movement analysis (AQM) as a tool 
for therapeutic diagnosis for a young atypic 
patient, with high functional expectations. 

Methods 

A 20-year-old patient sustained a complex and 
severe pelvic trauma in open book, associated 
with a pertrochanteric hip amputation, which 
consolidated as a vicious cal in rotation. 6 
months after the trauma, the pelvis CT 
estimated at 21° the deviation of the iliac wing. 
The theoretical prosthetic alignment (Helix® 
hip, Genium® knee, Taleo® foot) had then to 
be adjusted experimentally. The patient had a 
left hip rotation in standing position and right 
translation during gait. Prosthetic fitting and 
rehabilitation aimed principally at securing the 
gait, symmetrizing the steps and dissociating 
the girdles. Rehabilitation care efficiency was 
estimated through AQM (Vicon system with 2 
AMTI forceplates) associated with CT Scan. 

Results 

At the end of the rehabilitation process, the 
patient had fluid and confident gait. AQM 
showed symmetric step lengths and widths, 
symmetric loads. Trunk and pelvis individual 
kinematics confirmed the excess of left rotation 
visually diagnosed, but the thorax / pelvis 
rotation oscillation remained centered on 0° 
(figure 1). Center of pressure trajectory (Cop) 
showed a longer loading time on the sound 
forefoot (figure 2), possible sign of vaulting, 
which was corrected afterwards. 

Conclusion 

The chosen prosthetic components contributed 
to ensure stability during stance phase and 
satisfactory knee mobility in swing phase. 
During gait, AQM showed correct girdle 
dissociation, spatio temporal and load 
symmetries, as well as Cop trajectory. 
Rehabilitation care was considered optimized, 
taking into account irreducibility sector. 

1. Gailey R et al. Review of secondary physical 
conditions associated with lower-limb 
amputation and long-term prosthesis 
use.JRRD. 2008;45(1):15-29. 
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Question 

Despite the technological evolution of 
prosthetics, people with transfemoral 
amputation (TFA) adapt their walking pattern. 
These adaptions may increase biomechanical 
constraints and can cause early degeneration 
of the musculoskeletal system. A yearly 
rehabilitation program can be helpful to limit 
early degeneration and prevent from functional 
limitations. Such rehabilitation, is commonly 
evaluated by clinical tests such as the Timed 
Up and Go test (TUGt). However, an objective 
evaluation of the adaptive strategies might be 
of interest for long term outcome. The aim of 
this study is to quantify the benefits of 
rehabilitation on the functional abilities as well 
as the evolution of pelvic and trunk 

compensations in the frontal plane in people 
with TFA. 

Methods 

Eight people with TFA, mobility levels k2 to k4, 
participated in a 3 to 5 weeks rehabilitation 
program aiming to improve locomotor capacity. 
TUGt evaluated the functional capacity at the 
beginning and end of the program. Also, 3D 
motion capture was used to measure whole 
body kinematics in a free walking condition. 
Maximal frontal plane inclination was 
determined for the trunk and pelvis, and 
absolute symmetry was calculated (absolute 
difference between prosthetic and sound side 
inclination). 

Results 

After rehabilitation, improvements in TUGt 
(mean -0.9s (SD 1.3)) and walking speed 
(mean +0.07 m /s (SD 0.15)) were observed. 
Trunk and pelvis inclination asymmetry 
increased (mean +1° (SD 4°) and +2° (SD 2°), 
respectively). Some participants showed an 
increase and others a decrease in frontal plane 
symmetry (Table 1). 

Conclusion 

This study aimed to quantify rehabilitation 
benefits in terms of functional abilities and 
frontal plane compensations. After 
rehabilitation,  functional walking abilities 
slightly improved, but frontal plane symmetry 
slightly decreased. However, between-subject 
variability of the difference in frontal plane 
compensations was high, possibly showing 
that people with TFA use different strategies to 
enhance functional walking abilities. As gain in 
walking speed is not always a sign of increase 
in the quality of walking, a quantitative analysis 
of the latter might be of interest for goal-setting 
and evaluation of a rehabilitation program. 

Fig. 1 
 

 

P0005 



Factors impeding lower limb 
amputees prosthesis in Tunisia – 
about 33 cases 

E. Toulgui1, M. Frigui1, H. Gares1, M. 
Gaddour1, W. Ouannes1, S. El Frigui1, S. 
Jemni1 

1Sahloul University Hospital, Physical Medicine and 
Rehabilitation, Sousse, Tunisia 

Introduction: 

A lower limb amputation has, for the person 
who undergoes it, major physical and 
psychological impairments. Management is 
based on functional rehabilitation and 
appropriate equipment. The latter can be made 
difficult or delayed by factors specific to the 
stump and the patient. This study aims to 
determine the factors hindering the fitting in the 
amputee. 

Materials and methods : 

Retrospective descriptive study conducted in 
March 2019 having included all amputee 
patients hospitalized at the Physical Medicine 
and Functional Rehabilitation Service CHU 
Sahloul from January 2016 to December 2018. 

Results: 

Were included 33 patients, aged on average 
53.8 years [11-87] with a sex ratio M / F = 3.1. 
36.4% had an average socio-economic level. 
Amputation followed an infectious etiology in 
51.5% of the cases, ischemic in 30.3% and 
traumatic in 18.2%. The level of amputation 
was trans-tibial in 75.8% of the cases, trans-
femoral in 15.2% of the cases, Chopard joint in 
3% of the cases. Two patients (6%) had an 
upper limb amputation. 

Twelve patients (36.4%) could not be fitted. 
Several factors had individually or jointly 
hampered the apparatus. Indeed, the absence 
of equipment was significantly correlated with 
certain factors such as the absence of social 
coverage (p = 0.022), the presence of a bony 
projection (p = 0.002), the flexum of the above-
mentioned joint. underlying (p = 0.001), poor 
cushioning (p = 0.0001), neuromatous pain (p 
= 0.005), perception of phantom limb (p = 
0.001), anxiety developed after amputation ( p 
= 0.01) and depression (p = 0.012). 

Conclusions: 

Postoperative complications following an 
amputation are unfortunately not uncommon, 
in particular pain and poor quality of the stump, 
and must be the subject of a specialist 
assessment and management, to allow quality 
fitting and in the usual deadlines. 
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Question: 

The body image is the mental representation of 
the body. It is related to the perception and 
feelings that everyone has of its body, and self-
esteem. Body image changes during an 
amputation. This change can be more or less 
difficult to accept, especially in the presence of 
pathologies affecting the stump. 

Materials and methods : 

This is a retrospective descriptive study 
conducted in March 2019 that included all 
amputee patients hospitalized at the MPRF 
Sahloul Service between January 2016 and 
December 2018. Depression and anxiety were 
assessed by the HAD scale: Hospital Anxiety 
and Depression scale. The functional impact 
was measured by the MIF score: Measure of 
functional independence. 

Results: 

Thirty-three patients were included in our 
study. The average age was 53.8 years with a 
sex ratio M / F = 3.1. We found anxiety 
(HADanx≥11 / 21) in 48.5% of patients and 
depression (HADdep≥11 / 21) in 45.5% of 
patients. The mean MIF score was 95.67 / 126 
[62,120]. 

Our study highlighted a very significant 
correlation (p <0.01) between the decrease in 
the MIF score and age, gender, presence of 
neuroma, sensation of phantom limb, 
existence of knee, depression and anxiety. 

We noted a statistically significant relationship 
between anxiety and the presence of 
neuromatous pain (p = 0.026) and also with 
the perception of a phantom limb (p = 0.001). 



We also found a significant correlation 
between the occurrence of depression and the 
presence of neuromatous pain and phantom 
limb pain (p = 0.001; p = 0.002). 

Conclusions: 

Mood disorders, especially depression, impede 
adherence to care and can delay functional 
recovery in an amputee patient. Their 
screening and treatment are essential during 
the entire treatment process for any amputee 
patient. 
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Purpose : 

analysing the urodynamic outcomes of 2 
patients  having lupus nephritis with urinary 
disorders. 

Patients and procedure 

2 patients were seen during the neuro-urology 
consult for urinary disorders. They had a full 
physical examination  and a urodynamic test 

Results : 

Case n°1 : a 19 year-old female with lupus 
nephritis class IV, was suffering from urinary 
tract infections and straining during voiding. 
Physical examination was normal. The 
urodynamic findings included dysuria and 
increased external sphincter activity. 

Case n°2 : a 31 year-old female with lupus 
nephritis class V, was on immunosuppressive 
medication. She had an indwelling urinary 
catheter with urinary retention when the 
catheter is removed . The urodynamic findings 
showed an increased external sphincter 
activity 

Conclusion : 

Urinary disorders in systemic lupus 
erythematous must be taken seriously to 
prevent kidney failure. Urodynamic tests 
provide objective information regarding the 
abnormal function of the urinary tract and 
pelvic floor, and provide a better understanding 
of the pathophysiologic processes that cause 
lower urinary tract symptoms. 
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Introduction: Recent epidemiological surveys 
have demonstrated a significant association 
between MS and lower urinary tract symptoms 
(LUTS). 

The aims of this study were to determine LUTS 
in patients with metabolic syndrome (MS) and 
to evaluate their impacts in patients" life 
quality. 

Patients and methods: 

 A cross- sectional study was conducted on a 
group of 40 patients with metabolic syndrome 
MS diagnosed according to the criteria of the 
US National Cholesterol Education Programme 
Adult Treatment PanelIII (NCEP ATP III). 
Clinical evaluation included body mass index 
(BMI) and waist circumference measurement. 
Biological data were also collected including 
fasting blood sugar, postprandial glycemia, 
glycosylated hemoglobin (HbA1c), cholesterol 
and triglyceride levels. Lower urinary tract 
symptoms were assessed using the urinary 
symptom profile (USP) questionnaire and the 
impact in life quality was evaluated using 
Ditrovie score. 

Results: 

The mean age was 60.2 years (± 10.5) with a 
sex- ratio of 0.5. All patients were diabetic and 
62.5% had hypertension. The mean BMI was 
26.6 ± 5.8 and waist circumference was 98.8 ± 
8.3 cm. Mean USP total score was 11.1 ± 7.8. 
overactive bladder symptoms were found in 60 
% of the patients, stress incontinence 



symptoms in 50% of the cases and dysuria in 
22.5% of them. Mean Ditrovie score was 2.25. 
the USP total score wasn"t correlated to age (p 
= 0.07) nor to fasting blood sugar level (p 
=0.89) nor to HbA1C level (p=0.29). Ditrovie 
score was significantly correlated to the 
overactive bladder USP score (p = 0.014). 

Conclusion: 

LUTS are frequent in patients with MS 
including meanly Overactive bladder 
symptoms and stress incontinence symptoms. 
Their impact in life quality is correlated to 
overactive bladder symptoms.  
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Introduction : 

Urinary tract infection (UTI) is one of the most 
common childhood infections. Etiological 
diagnosis must seek anatomical or functional 
urinary tract anomalies, causing recurrent 
infections and leading to long-term 
complications as hypertension and chronic 
renal failure.  

Purpose : 

The aim of this study is to analyze the 
urodynamic profil of children with recurrent UTI 
and its contribution in the management of 
these patients. 

Method :  

Retrospective descriptive study over a period 
of one year (2018-2019). 

Children recruited are referred from pediatric or 
infant surgery departments to the physical 
medicine and rehabilitation one for a neuro-
urology consult or urodynamic testing. 

Results : 

55  children were recruited, with an average 
age of 7.93 [3 – 13] and a male 
predominance.  Eight patients underwent 
surgery for myelomeningocele, eight had 
posterior urethral valve, seven patients had 
acute pyelonephritis and three patients had 
kidney failure which was treated by peritoneal 
dialysis. 

The urodynamic findings included dysuria and 
post-void residual volume in 65%,  small 
bladder capacity in 25% and  detrusor 
overactivity in 73%. 

Conclusion : 

Urodynamic study analyses objectively urinary 
tract dysfunctions during recurrent UTI and 
allows the  proper medical care in order to 
prevent kidney failure.  
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Stress Urinary incontinence , an involuntary 
loss of urine that happens during a physical 
activity, is a quite commom complaint for 
patients. This study aims to determine 
epidemiolgical patterns and urodynamic study 
findings among women with stress urinary 
incontinence. 

This study was conducted in the urodynamic 
unit of the rehabilitation ward of sahloul 
hospital in sousse during the year 2019. 
women consulting for Stress Urinary 
incontinence, underwent a thorough clinical 
examination followed by an urodynamic study. 

From a total of 200 patient consulting in the 
urodynamics unit, 33 women were included in 
this study. Their ages varied from 38 to 84. 
The number of children they had varied from 
one to 8 children. 27% have had abortions. 
Only 9.7 % didn"t have a genital prolapsus. On 
examination, 64,6 % had a weakened pelvic 
floor force. . In uroflowmetry ; 19,2 % of the 
patients had a low urinary volume. 32,5% left a 



significant residual volume. 22,4% had alow 
maximal flow. Only 6.4 of the patients had a 
low vesical capacity. 19;4 % had a low-
sensitive bladder and 35,5 % had a hyper 
sensitive bladder. 51,6 % had a low-compliant 
bladder and 12,9 % had instable bladders. 
30,3% had urethral disfunction. 

International guidelines recommend that after a 
full basic assessment, conservative therapy 
including life-style modification, exercises, and 
the use of oral medications invasive 
investigations, including urodynamic studies , 
should be initiated. Documentation of 
associated asymptomatic detrusor overactivity 
in female patients with predominant is 
important urodynamic studies information that 
adds value prior to Stress Urinary incontinence 
surgery. Other urodynamic studies findings 
that may govern future management plans 
include: detrusor underactivity, urethral 
function. The multifactorial pathophysiological 
aspect of female urinary incontinence 
explaines variabily in the urodynamic 
assessment whichcosolidates its rôle as the 
most reliable instrument for specialized study 
of lower urinary tract symptoms. 

Urodynamic study shows different statuses 
both for the bladder and the urethral 
functionning and therefore offer quite valuable 
information to manage stress urinary 
incontinence. 
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Background: Although cancer rehabilitation is 
instrumental in cancer survivorship, 
subscription of cancer rehabilitation programs 
is low in Singapore. This study sought to better 
understand rehabilitation care needs of cancer 
survivors to improve the allocation of resources 
and eliminate barriers to access. 

Method: A cross-sectional study through the 
survey of cancer survivors at specialist 
outpatient clinics of National University Cancer 
Institute, Singapore was conducted. Inclusion 
criteria of the study were male or female more 
than 21 years old, diagnosed with cancer. 
Those who were unable to answer questions 
were excluded. 2 questionnaires were 

administered. The Cancer Rehabilitation 
Questionnaire (CRQ) was developed by 
experts from National University Hospital 
Rehabilitation Centre aimed to screen for 12 
common cancer-associated physical 
impairments and awareness of cancer 
rehabilitation services. The European 
Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire–Core 30 
(EORTC QLQ-C30) was used for measuring 
quality of life (QoL). 

Results: 204 responses were recorded. Our 
study identified pain/aching, weakness, 
numbness/tingling and difficulty with activities 
of daily life as the 4 most frequently reported 
physical impairments. Upper and lower limbs 
were most frequently affected. The number of 
physical impairments experienced by cancer 
survivors has a significant correlation with 
global status and all functional scales in 
EORTC. While 64.2% of those interviewed are 
aware of cancer rehabilitation, an alarming 
53.9% were not willing to participate in 
rehabilitation. Most of the remaining willing 
participants preferred weekly sessions. 
Participant identified barriers included 
difficulties with transportation arrangements, 
the lack of accompanying caregivers and cost 
of rehabilitation. 

Conclusions: This study describes the 
symptom burden among cancer survivors and 
demonstrates the negative effect of physical 
impairments on quality of life and function. It 
also explored attitudes towards cancer 
rehabilitation and identified barriers to 
participation. Targeted transdisciplinary efforts 
to address these perceived barriers would be 
crucial to incorporate cancer rehabilitation into 
cancer survivorship care. 
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Question: Due to continuous progresses in 
treatment and prognosis of many forms of 
cancer, an increasing number of survivors of 
cancer return to work following surgery or 
continue to work during therapy. A number of 
studies highlighted the impact of cancer on 



employment and they reported that 
approximately 60% of the cancer patients 
return to work within 1–2 years (Spelten et al, 
2002; Maunsell et al, 2004). Patients often see 
return to work as a sign and symbol of 
complete recovery and of regaining a normal 
life. The aim of the study is therefore to 
examine changes in work ability scores in 
patients with brain cancers and patients with 
breast cancer at 6 and 12 months after surgery 
and to assess the factors related to their 
workability. In this paper, we present the 
methodology used and preliminary result of a 
study funded by Lombardy Region, that started 
in September 2019 and will finish in April 2021. 

Methods: We performed an observational 
prospect study on 100 cancer patients of all 
working-ages. The sample is composed of 40 
patients with brain cancer (glioma II and III) 
and 60 patients with breast cancer after 
surgery. Eligible patients had to be between 18 
and 65 years, in paid employment at time of 
surgery and to be Italian mother-tongue. They 
have been consecutively recruited in national 
Cancer Institute and National Neurological 
Institute in Milan. The study has been carried 
out with the approval of the hospitals" ethical 
committees. Questionnaires were distributed at 
6 and 12 months after surgery, to obtain 
information on fatigue, social support, 
resilience, cognitive difficulties and disability. 
The first evaluation consists of online 
questionnaires sent to brain cancer patients via 
email, whereas the data on breast cancer 
patients are being collected in Hospital. The 
methodology include also interviews to 20% of 
sample. Data of second evaluation are going to 
be collected through online questionnaires sent 
to both groups of patients. 

Results: Preliminary results from the brain 
tumor group show a relationship between high 
scores of resilience and high scores of work 
ability. Low scores of fatigue are associated to 
high scores of workability. The measure of 
workability allow to take appropriate actions to 
prevent declining capacity. 
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Gliomas (GBM) are lethal forms of brain 
tumors(Ts) that make up approximately 30% of 
all CNS Ts. First of all, this is due to the lack of 
highly effective methods for the diagnosis(MD) 
and treatment of GBM. One of the most 
promising MD is the photodynamic diagnosis 
of Ts (PDD). However, the effectiveness(ES) 
of the MD is significantly limited by the 
presence of a protective barrier - blood-brain 
barrier(BBB). The agents used in PDD 
accumulated only in the main tumor 
mass(MTM), while the real the borders of GBM 
remain invisible. Here we study the effects of 
loud music(LM)on the BBB permeability and 
the ES of PDD and visualization of the diffuse 
GBT border. 

GBM cells (GCs) were implanted into the 
rat(Rs) cortex (Ap-1 mm; L-1mm;V-1 mm.15 
μl). All Rs were divided into 3 groups: (1) a 
control group(CG) including Rs with GBT 
without treatment; (2)Rs with GBT received 5-
ALA 20 mg / kg; i /v;(3) Rs with GBT received 
5-ALA under LM; n = 10 in each g. in all 
experiments. Spectral analysis (SA) was 
performed using a microspectrometer 
connected to an optical fiber probe. To obtain a 
LM (100 dB, 100 - 10000 Hz), a loudspeaker 
was used. LM exposure was carried out using 
the sequence: 60 s - the LM is turned on /60 s 
- the LM is turned off for 2 h. 

Our results demonstrate that both healthy and 
Rs with GBM LM opens the BBB to 
macromolecules(Evans Blue 68.6 kDa, FITC-
Dextran 70 kDa, nanoliposomes 100 nm) 1h 
after LM exposure that was evaluated by 
spectrofluorimetric assay, confocal microscopy 
(CM). 

In the course of SA we showed a 2.5-f. 
increase of signal(S) of 5-ALA from GBM after 
exposure to LM compared to Rs that were not 
exposed to LM. In UV of the brain the diffuse 
presence of GBM was observed in the group 
№3, while in the CG the GBM were seen only 
the MTM. CM showed the accumulation of 5-
ALA only in the MTM in CG. Also, after LM 
exposure we observed S from 5-ALA in the 
MTM as well as in its diffuse presence that was 
miss diagnosed in the CG. 

Our studies show that the LM-induced opening 
of BBB significantly increases the effectiveness 
of PDD, which allows us to see the diffuse 
presence of GBT. This MD has a high potential 



for clinical applications as an easily used and 
completely new approach for brain Ts 
diagnosis. The study was supported by grant 
RSF 18-15-00172. 
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Objective the aim of the present study was to 
develop a classification tool for cardiac 
rehabilitation in patients entering cardiac 
rehabilitation. The design of a cardiac 
rehabilitation classification tool stratifies 
patients according to the VO2 peak and the 
anaerobic threshold to define functional 
physical capacity.Methods and results In 275 
consecutive patients entering cardiac 
rehabilitation from January 2019 to December 
2019, the VO2 peak and the anaerobic 
threshold were measured before and after 
cardiac rehabilitation. Consecutive patients 
with different heart conditions were compared, 
including percutaneous intervention (PCI) 
without myocardial infarction, myocardial 
infarction, bypass surgery (coronary bypass 
surgery) and heart failure. The classification of 
most patients entering cardiac rehabilitation 
was low, generally class C for women and 
class B for men (the VO2 peak was 13 ± 4 ml / 
kg / min in women and 15 ± 3 ml / kg / min in 
men). Prior to cardiac rehabilitation, the 
highest values of VO2 peak were associated 
with PCI and the lowest values for heart failure, 
with significantly higher mean values for 
patients with PCI than failure before cardiac 
rehabilitation (PCI, 16 ± 2 ml / kg / min 
compared to the failed heart, 11 ± 3 ml / kg / 
min, P <0.05). There was no statistical 
difference between the CABG and heart failure 
groups in the mean peak of VO2 before 
cardiac rehabilitation (CABG, 13 ± 2 ml / kg / 
min versus heart failure, 11 ± 3 ml / kg / min, 
NS) and between PCI and Groups of 
myocardial infarction (PCI, 16 ± 2 ml / kg / min 
versus myocardial infarction, 15 ± 4 ml / kg / 
min, NS). At the end of cardiac rehabilitation, 
the tool improved classification for patients with 
PCI, myocardial infarction, CABG and women 
with heart failure, but not for men with heart 
failure. 'heart failure Conclusions the 
development of a classification tool in cardiac 

rehabilitation has been useful in monitoring the 
improvement in functional capacity from the 
start to the end of cardiac rehabilitation. 
Cardiac rehabilitation has improved physical 
function. But the classification of PCI patients 
in itself due to the low classes found in many 
patients after a cardiac event and before 
cardiac rehabilitation could underestimate the 
results of it. 
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The pediatric SSR La Maisonnée has been 
following children with respiratory disease 
since 30 years. These are either children with 
respiratory sleep disorder or children with 
alveolar hypoventilation with hypoxia 
associated with hypercapnia. 

1) Respiratory sleep disorders Overweigh 
children : 592 children had a sleep recording 
(respiratory polygraphy (PG) and 
capnography) as part of an education program 
for the management of childhood obesity. 58% 
have Obstructive Sleep Apnea (OSA) which is 
severe for 17% (graph 1) and which requires 
Continuous Positive Pressure CPAP or ENT 
surgery. 

Graph 1 :  results for overweigh children 

The majority with OSA are adolescents 
WitStick difficult conditions for monitoring and 
 compliance. Telemonitoring improves our 
capacities to detect and limit the risk of 
dropping out thanks to recording residual 
events and unintentional leaks. The news 
convocations for polygraphy with CPAP will be 
made according to this follow-up, thus avoiding 
a too late control for children in difficulty or 
unnecessary control if there isn"t any problem. 

Sleep recording : 905 children have registered 
for research OSA or alveolar hypoventilation 

Follow-up of children treated by CPAP: 59 PG . 
For the majority, these recordings is too late in 
relation to the onset of the compliance 
difficulties, with many discontinuations  and 
real difficulty in resuming treatment. 



2) Chronic respiratory breathing with 
hypoventilation 

Twelve obese children with SAS developed 
hypercapnic respiratory failure (nocturnal mean 
PtcCO2> 50 mmHg) of the Obesity 
Hypoventilation Syndrome (SOH) type. It is 
with these children that we set up remote 
monitoring taking into account the following 
non invasive ventilation (NIV) parameters: 
unintentional leaks, patient respiratory rate, 
tidal volume, expiratory and inspiratory 
pressures (to check the ventilator's capacity to 
compensate leaks) and average hourly use per 
day 

Sleep recordings patients with NIV: 51 children 
were recorded as part of their NIV monitoring, 
without telemonitoring. For 50% the 
capnographic and polygraph results were 
perfect and for the other half the results were 
poor or even bad (in particular the non-
correction of hypercapnia). 

3) Answer to an ARS call for projects on 
telemedicine 

In June 2019, we are project of telemedicine 
for children requiring respiratory assistance. 
The objectives were : 

- to avoid clogging hospital beds 

- to improve children's compliance with 
ventilatory treatment 

 - to avoid systematic check-ups when there is 
no need to do them 

- to prevent the risk of respiratory 
decompensation 

- facilitate access to care for children suffering 
from respiratory pathology requiring a device 

The practical implementation of this project 
dependeds of funding that would free up expert 
time (pediatrician, pulmonologist, 
physiotherapist) and diagnostic tools, to 
regularly monitor these children. There are 
three types of intervention: - Telephone 
coaching - Remote intervention with changes 
to parameters and additional paraclinical 
examination (provided by the provider) - 
Summons to the follow-up center as soon as 
possible 

Conclusion: telemedicine applied to children 
treated with CPAP or NIV should make it 

possible to improve the safety of these 
patients, whether at home, even in land without 
medical care, or in centers that do not have a 
NIV specialist. In addition, this new 
organization makes it possible to operate much 
more quickly for those need to propose 
remedial actions adjusted to the emergency 
and to avoid systematic registrations. 
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1) JO, 15/12/2016 des expérimentations 
relatives à la prise en charge par 
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projet 
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OP097 
The joint use of WHO-FIC to capture 
health and the associated 
processes in a neurorehabilitative 
setting 

M. Martinuzzi 1 

1IRCCS Medea Scientific Institute, Conegliano & Pieve di 
Soligo, Conegliano, Italy 

The WHO family of international classifications 
(WHO-FIC) is a set of tools that can be used to 
support the production of health information 
nationally and internationally providing a 



common language for coding a wide range of 
information about health and wellbeing, and 
about interventions delivered to individuals and 
populations. While the mandatory use of ICD 
provides in most settings reliable data on 
morbidity, the other two areas of health 
description, functioning and health 
interventions, are only partially if at all captured 
and described. In the case of functioning 
because the available classification, ICF, is 
seen as complex and difficult to implement, in 
the case of interventions because a modern 
classification is still not available. The IRCCS 
Medea is research branch of the Italian WHO-
FIC collaborating Centre. We describe the 
process by which ICF has been introduced and 
applied organically to describe functioning and 
its rehabilitation driven changes in an in-patient 
neurorehabilitation setting. We also describe 
the development of the new International 
Classification of Health Interventions with 
specific focus on the interventions on 
functioning, which are the most relevant in a 
rehabilitative setting. 

ICF introduction included a systematic training 
program. The description of patient"s 
functioning using the ICF formed the basis for 
the identification of needs and the setting of 
rehabilitative goals in a disease unspecific 
format that unifies the process. Along 6 years 
of progressive implementation over 1500 
rehabilitation projects have been built based on 
the ICF. Team members and patients or 
caregivers reported improved efficiency and 
perceived quality. The development of the 
functioning part of ICHI moved from the 
existing list of interventions currently used 
(ICD9cm based) but then exploited the three 
axis content model (target action and means) 
widening the targets by including categories 
taken from ICF. ICHI now encompass over 
5000 interventions on targets linked to ICF and 
relevant for rehabilitation and after the last tour 
of formal field testing will be officially launched 
for use.Work and experiences at the Medea 
provide evidence of the feasibility and utility of 
the joint use of WHO-FIC in the clinical 
neurorehabilitative process 

P0018 
Handi @ ccess – randomized 
controlled pilot study to assess the 
medico-economic impact of 
telemedicine follow-up in addition to 
a mobile team in patients with 
neurological disabilities  

A. Durufle1, E. Leblong1, C. Lemeur1, B. 
Fraudet1, C. Busnel2, A. L. Roy1, S. Robineau1, 
P. Gallien1, B. Nicolas1 

1Pôle MPR Saint Hélier, Rennes, France 2Hospital La 
Sagesse, Rennes, France 

Access to healthcare for people with 
disabilities is a current public health concern. 
New technological tools such as telemedicine 
make it possible to bring expertise to patients" 
homes while promoting the city-hospital link. 

The objective of this study is to assess the cost 
benefit ratio and the medico-economic impact 
of telemedicine care compared to usual follow-
up with a mobile team for patients with severe 
neurological disabilities impacting their 
autonomy. 

Method and material 

A monocentric, controlled, randomized study 
comparing usual follow-up in a mobile 
rehabilitation and reintegration team and 
follow-up in telemedicine using a tablet at 
home. 

The main criterion of the study is the medico-
economic analysis: cost efficiency on quality of 
life (The Short Form (36) Health Survey). The 
secondary criteria include evaluation of uses of 
telemedicine, Hospital Anxiety and Depression 
Scale (HAD), pain, position and experience of 
caregivers, burden assessment Zarit scale, the 
patient satisfaction. 

Results 

Preliminary results relate to the first 46 
included people of average age 63.78 years 
old. The pathologies are various. The average 
duration of evolution of the pathology is 19.8 
years. 35/46 are accompanied by a family 
caregiver (average 26h / week) against 10.4h / 
week of professional caregivers. Zarit's burden 
score is on average 18.9 (cut off at 20 between 
low and moderate load). 

Conclusions 

The first inclusions made it possible to highlight 
the technological difficulties inherent to the 
scheme of the study, especially: for the use of 
touch pads which required adaptations 
considering the chosen population and due to 
a sometimes-non-existent internet network in 
certain rural areas. The first results show a 
high number of hours declared as family 
caregiver compared to the number of hours 



declared as professional caregiver with in 41% 
of cases a moderate to severe load evaluated 
by the Zarit score. The feedback from 
caregivers regarding the practice of telehealth 
in their activity is positive. Finally, the removal 
of technological issues, which are possible in 
the majority of cases, allows this study to 
continue inaugurating the telehealth approach 
by recalling that technological innovation must 
above all be based on organizational 
innovation. 

P0019 
Exploring care pathways for the 
rehabilitation of people with 
persisting symptoms following mild 
traumatic brain injury 

I. Kander1, S. Lahiri2, D. E. Playford1 

1University of Warwick, Warwick Medical School, Warwick, 
United Kingdom 2University of Warwick, Warwick Medical 
School, Warwick, United Kingdom 

Question 

Although mild Traumatic Brain Injury (mTBI) is 
often considered self-limiting, around 30% of 
patients experience lasting symptoms. 
However, evidence on best practices informing 
care routes for this patient group is scant. This 
study aimed to address the following question: 
"What service components are necessary for 
the development of an evidence-based 
rehabilitation care pathway for people with 
persisting symptoms following TBI?" 

Methods 

A mixed-methods approach combining 
workflow modelling and thematic analysis was 
used. Nine in-depth semi-structured interviews 
with healthcare and support stakeholders from 
the West Midlands (England) provided expert 
procedural knowledge involved in the care of 
these patients. 

Results 

There is a lack of robust care pathways for the 
rehabilitation of people with persisting 
symptoms following mTBI. Care routes are 
fragmented, especially in the transition from 
acute to community settings. The lack of 
pathway leads to the emergence of care silos 
and heightens the risk for patients to fall 
through the gaps. General practitioners are key 
in identifying atypical recovery patterns and 
redirecting patients towards appropriate 

services, of which the availability and 
accessibility was unequal across the different 
catchment areas of care providers. Currently, 
the management of these patients largely 
consists of education and reassurance, and 
symptomatic treatment, partly due to limited 
and inconsistent referral routes. 

Conclusion 

The lack of clinical practice guidelines is 
associated with a lack of defined rehabilitation 
pathways for people with persisting symptoms 
following mTBI. Access to further care 
depends on service availability and 
accessibility, and there are no clear referral 
routes. The method used to map care routes 
has a strong potential for use in a variety of 
contexts, including different national and 
international care systems, and different 
patient groups. It also sets a strong basis to 
enable collection of quantitative service use 
data, as it highlights numerous points for 
recruitment and follow-up of patients. Future 
work should explore the trajectories of care of 
a large patient cohort to determine the nature 
and extent of support services needed. 

P0020 
A prospective study of morbidity 
care in rehabilitation unit in Sousse, 
Tunisia 

R. Moncer1, M. Gaddour1, S. Laayouni1, E. 
Toulgui1, S. Mtawa2, S. El Frigui1, W. Wannes1, 
S. Jemni1 

1Sahloul University Hospital, Physical Medicine and 
Rehabilitation, Sousse, Tunisia 2Ibn Eljazzar University 
Hospital, Rehabilitation unit, Kairouan, Tunisia 

Question: What are associated factors to 
morbidity in patient in rehabilitation unit. 

Methods: 

A descriptive prospective study, in a period of 
12 months, from January to December 2015, 
including patients hospitalized in our 
rehabilitation unit in Sahloul Hospital. Patients 
who died within 24 hours after admission are 
excluded. 

Results: 

231 patients were included in this study; mean 
aged 44 years old [7- 87]. SEX ratio was: 1, 
35. The most frequent reasons for admission 
were traumatic pathologies in 31% and 



rheumatic diseases in 26% of cases. Most 
common complication was the care associated 
infections in 60 patients (26%). Urinary tract 
infection was the most frequent site in 71,6%  
of cases than infection of surgical site in 6,6% . 
Studying factors that could influence the 
occurance of such complications we noticed 
significant differences in patients with co 
morbidity (diabetes, hypertension), patients 
with bedsore; and those who had urinary or 
blood catheterize and long period of 
hospitalization. 

Conclusion: 

Rehabilitations units are not excluded from 
morbidity, this can be explicated by clinical 
features of our patients ( operative wound, 
urinary catheterization…) Studying those 
factors is necessary, to identify and prevent 
those complications.  

 

P0022 
Day therapy center Albertov – 
acquired brain injury rehabilitation 
program 2009-2019 

S. Klimosova1 

1General University Hospital, Rehabilitation Medicine, 
Praha 5, Czech Republic 

Day therapy center (DTC) Albertov provides 
outpatient program of complex rehabilitation for 
persons with acquired brain injury (ABI) for 
over 20 years. The program is unique in Czech 
republic in its multidiciplinary and 
interdisciplinary approach and its intensity. In 
last 10 years significant changes took place 
both in acute care for stroke patients and in 
neurorehabilitation in Czech republic. Primary 
Stroke Care Center was established in 2011 
and department of early poststroke 
rehabilitation in 2015 in General University 
Hospital in Prague.   

We carried out retrospective analysis of 
prospective database of data on patients of 
DTC between 2009 and 2019 to reflect on 
above mentioned changes. 

Between 2009-2018 331 patients (pts.) 
undertook program of DTC. Majority were 
male. Mean age was 47 years ( range 18-86).  
Stroke was the admission diagnosis in 68% 
followed by traumatic brain injury and brain 
tumors. Most pts come from Prague and 

central Bohemia. Establishing of specialized 
stroke care services in our hospital influenced 
neither number of pts admitted nor the 
spectrum of pts. Since 2019 change in 
program organization allows for admission of 
higher number of pts.   

Stroke is the leading cause of ABI among our 
pts. The program serves younger pts who 
benefit from its various aspects including 
increasing chances to return to work. Through 
program organization changes we increased 
the capacity of complex outpatient 
rehabilitation offered  to pts with ABI from 
strongly populated regions of Prague and 
central Bohemia. 

 

 

 

P0023 
Botulinum Toxin (BoNT-A) 
injections as pivotal activity in 
integrated transitional rehabilitation 
programs for neurological deseases 

C. M. Del Prete1 

1ASL Lecce, Rehabilitation Department, Lecce, Italy 

The WHO extimated that Neurological 
Illnesses affect over than 1 billion of people all 
over the world. They involve people of all ages; 
in the nexts 20 years it will be the first cause of 
death and disability. Among them Stroke is 
associated with the highest disability and years 
lost of any disease. Stroke recovery upon 
discharge represents a challenge for survivors 
since they face a long-term medical condition 
with lasting functional impairments. 
Transitional Care (TC) programs for these 
patients cannot focus on complete recovery, 
but must work on disability, quality of life and 
complications. TC interventions have emerged 
as potential solution to ensure the continuity of 
healthcare when patients transfer across care 
settings and between providers. For Stroke 
survivors this has been studied in several 
trials. The findings suggested beneficial effects 
of TC for selected groups of Stroke patients 
including improved health outcomes, patient 
experience ans decreased healthcare cost. No 
study published mentions the use of BoNT-A to 
threat Spasticity, Movement Disorders, 
Sialorrhoea in a TC Program or in a Rural 



Hospital. The aim of our study was to 
investigate if BoNT-A is effective and changes 
disability patterns in a TC setting on chronical 
patients. From 2019 to 2020 we administered 
BoNT-A injections and admitted 100 
consecutive patients with Neurological 
Desease sequelae into Integrated 
Rehabilitation Programs. The categories 
treated were Upper Motor Neuron Syndrome 
(UMNS), Movement Disorders (MD), Cerebral 
Palsy (CP), Multiple Sclerosis (MS), and Motor 
Neuron Syndromes. All patients were 
chronically affected and already treated in 
home Rehabilitation programs, before BoNT-A 
injection. We evaluated patients at T0-before 
BoNT-A injection, and T1-3 months later. All 
patients underwent a tailored program of 
domestic/ambulatory rehabilitation between 
T0-T1. Primary outcome was physical function, 
secondary outcomes were measures of 
mobility, health-related quality of life (HRQoL), 
caregiver burden. BoNT-A was effective in 
changing physical and functional scores, and 
some aspects of HRQoL in UMNS,MD, 
CP,MS. The use of BoNT-A in TC 
Rehabilitation is feasible and improves health-
related outcomes; it seems to change the 
efficacy of long-term TC Rehabilitation 
programs. 

 

P0024 
Strokes of the elderly – description 
of patient care in a specialized 
neuro-geriatric stroke unit in Lyon 
(France) – Follow-up of a cohort 2 
years after returning home 

H. Gonnu1, S. Jacquin-Courtois1, C. Kulak2, E. 
Chabanat3 

1Hôpital Henry Gabrielle, Lyon, France 2Hôpital des 
Charpennes, Lyon, France 3Institut national de la santé et 
de la recherche médicale, Lyon, France 

Question: Incidence of stroke increases with 
age. Given the complexity of associated 
pathologies, the frequency of complications 
and the limited number of beds available, 
elderly patients are less likely to be admitted in 
dedicated stroke units. The stroke unit of the 
Hôpital des Charpennes in Lyon is unique in 
France as it only admits patients over 65 years 
old and offers an intensive and early 
neurologic rehabilitation coupled with a 
geriatric expertise. The objective of this study 
is to evaluate the relevancy of this care 
pathway in Lyon by describing the 
characteristics of a cohort of patients admitted, 

their clinical and functional evolution, during 
rehabilitation then at home. 

Methods: Descriptive epidemiological study of 
data collected during hospitalization then 
during outpatient care follow up at 6 months, 1 
year and 2 years. The patients received a 
clinical assessment, an evaluation of deficits 
(NIHSS score), functional limitations (MRS and 
FIM), recovery potential (Montebello 
Rehabilitation Factor Score), participating 
limitations (Nottingham Health Profile) and a 
survey of their lifestyles. Patients who did not 
come to their 2-year consultation have been 
excluded. 

Results:  84 patients, mean age of 77. The 
follow-up highlights a positive functional and 
quality of life evolution up to 6-month, then 
stable up to 2 years. They show fewer 
deficiencies and have a better functional status 
in comparison to the general post-stroke 
population. The most frequent complications 
during follow-up are falls (42%), depressive 
symptoms (29%), and hospitalizations (18%). 
Depression has a negative impact on 
functional status at 2 years (p=0,033) and on 
quality of life. At the 2-year mark, 50% have 
home help and 25% have a nurse at their 
home. Age has not been found to be a 
predictive factor of the evolution; however, we 
see in younger patients a slight increase of the 
recovery potential.   

Conclusions: These results show the interest 
of such an organization of the stroke care 
pathway for elderly patients. Coupling the 
specialized neurovascular care with the 
geriatric expertise allows for a maximal gain in 
autonomy. A reinforced outpatient care follow-
up maintains the recovered potential and 
ensures the adequacy of home help. 

P0025 
Implementation, policy and 
development of telemedicine 
services in Indonesia 

I. Ruslina Defi1, F. Arisanti1, J. Jennie1 

1Hasan Sadikin General Hospital, Faculty of Medicine, 
Padjadjaran University, Physical Medicine and 
Rehabilitation, Bandung, Indonesia 

Question:How are the implementation, 
policies, and development of telemedicine 
services in Indonesia towards an intergrated of 
independent healthcare systems. 



Methods:Studies that review any kind of 
telemedicine in Indonesia published from 2003 
to 2019 were included until January 2020 by a 
systemic electronic search using Pubmed, 
Minister of Health (MOH) Regulation 
Indonesia, IEEE, and researchgate databases. 
The aim of this review is to utilise a systematic 
review to collate the policy and development of 
telemedicine services in Indonesia. 

Results:The condition of healthcare in 
Indonesia, especially in underdeveloped areas 
is still limited, and yet there is an integrated 
healthcare system in Indonesia that use high 
technology such as telemedicine as an actual 
possibility of application and a promising 
development in the future. In 2019, 
telemedicine services in Indonesia is expected 
to reach in 12 provincial locations. The MOH of 
Indonesia outlines the benefits of telemedicine 
services are to overcome the limitation of 
communication between patient and doctors, 
reduce the number of referrals and strengthen 
the referral system, increase efficiency or 
prevent patient traveling, a tool for medical 
education, overcome diagnostic delays and 
limitations, and facilitate patient monitoring. 
Current telemedicine services in Indonesia 
include teleconsultation, teleradiology, tele-
ultrasonography, and tele-electrocariography. 
The national e-health strategy is in accordance 
with MOH Regulation No. 46 of 2017. As in 
MOH Regulation No. 20 of 2019 on 
Implementation of Telemedicine Services 
Among Health Care Facilities (HCF), 
telemedicine services cosnsist of Consultant 
HCF who accept requests and provide 
telemedicine consulting services and a 
Reciever HCF who send telemedicine 
consultation requests.  

Conclusion:The challenges in the 
development of telemedicine in Indonesia 
include the low commitment of local 
governments in providing internet networks in 
healthcare facilities, commitment of consultant 
HCF/reciever HCF to run telemedicine, 
awareness of health workers towards the 
benefits of telemedicine, as well as legal 
aspects and security systems application 
standards. It is hoped that there will be further 
policy or regulation that will overcome these 
problems. 

P0026 
Levels of autonomy in children with 
congenital brain lesions and quality 
of life of caregivers 

F. Arduini1, B. Latini1, S. Mignani1, E. Castelli1 

1Ospedale Pediatrico Bambino Gesu', Rome, Italy 

QUESTIONS: Taking care of children with 
congenital brain injury (CBL) can affect the 
quality of life (QoL) of the main caregiver due 
to psychological stress daily faced. 

The goal of this study is to investigate whether 
there is a correlation of the level of autonomy 
in children with CBL and the QoL of the main 
caregivers. 

METHODS: WeeFIM and GMFCS were 
administered to 20 children (aged 8-13 years) 
to assess their level of autonomy and, to their 
caregivers, PSI-SF and VAS to assess QoL 
and their psychological stress. The same 
evaluation tests were administered at time T1 
(post 180-240 days) in order to evaluate the 
possible change of the QoL perceived by the 
caregiver in relation to the improvement of the 
child's autonomy. 

RESULTS: WeeFIM: mean 28,51%; VAS: 
mean 62,16%; PSI: mean 57,35; GMFCS: 70% 
level 5, 15% level 4; 15% level 3. No significant 
correlations were found between 
WeeFIM/GMFCS levels and PSI-SF / VAS 
values of caregivers when compared in an 
inter-group way (all p> 0.05) at evaluation time 
T0. 

CONCLUSION: Our results may be due to a 
low propensity of parents to write down their 
difficulties in taking care of a child with CBL. 
Therefore, because of this lack of significant 
results, we plan to submit the same tests to a 
major group of children with CBL and their 
caregivers. and (submit the same tests) to a 
control group composed of parents with 
healthy children. 

P0027 
The importance of regular physical 
activity in the effectiveness of 
rehabilitation of elderly patients with 
arterial hypertension 

N. Agranovich1, A. Anopchenko1, A. Klassova1 

1Stavropol State Medical University, Stavropol, Russian 
Federation 

The increase in life expectancy entails an 
increase in the number of diseases typical for 
the elderly population. One of them is arterial 
hypertension (AH). 



Currently, special attention has been given to 
non-drug treatments AH, the main role of 
which is physical rehabilitation. 

Materials and methods. The study was 
conducted on clinical base of the Department 
of outpatient therapy of Stavropol State 
Medical University (Stavropol). The object of 
study-64 elderly patients (42,2% of males and 
57,8% of females) were under observation 
about hypertension I-II degree, the average 
age was 65,2±2,4 years. Control group - 25 
people with hypertension not engaged in 
physical activity. 

Within 12 months, the study group patients 
were engaged in physical exercises by the 
developed technique with exercise physiologist 
for one hour 3 times a week. In a month from 
the start of classes, in good health condition of 
the patient, the load is gradually increased by 
increasing the number of repetitions. 

To assess the effect of physical activity on 
quality of life (QOL) and metabolic exchange of 
the patients were selected the following 
methods: QOL scale SF-36 questionnaires and 
biochemical parameters: cholesterol (CH), low 
density lipoproteins (LDL), triglycerides (TG) 
and homocysteine (HZ), which is a marker of 
developing hypertension. Control points: 6 and 
12 months. 

Results. Analysis of the results of the study 
showed that patients of the main group in 12 
months QOL significantly increased and 
amounted to: amount of physical health - 
252,28±24,4; the amount of mental health 
261,1±23,8 respectively. On questionnaire 
SAN: "well-being" - 5,5 "activity" - 5,4 "mood" - 
5,8 points. 

Identified stable dynamics of reduction of the 
cholesterol content from 7,1±1,2 to 6,1±0,2 
mmol/l; LDL – from 5,6±1,0 to 4,7±0,7 mmol/l; 
TG – from 1,9±0,2 to 1,5±0,1 mmol/l; HZ 
significantly decreased from 23,7±1,2 to 
11,4±1,1 mmol/l. In patients of control group 
significant changes were not noted. 

Conclusion. The study demonstrated the 
effectiveness of dosed individually-tailored 
physical activity on quality of life, well-being 
and some indicators of metabolic elderly 
patients with hypertension of I-II degree that 
allows to recommend their use for complex 
rehabilitation of patients with hypertension. 

P0028 

Integrated approach to rehabilitation 
of patients with type 2 DM and CKD 
with vitamin D deficiency 

N. Agranovich1, A. Likhacheva1, A. Klassova1, 
A. Anopchenko1 

1Stavropol State Medical University, Stavropol, Russian 
Federation 

In today's world, vitamin D deficiency is one of 
the most common vitamin-deficient conditions 
in humans. Recent studies have shown that 
vitamin D deficiency in patients with diabetes 
negatively affects both the course of the 
disease itself and the development of 
complications, in particular the development of 
CKD. This fact necessitates the development 
of effective methods for its correction.The aim 
of this study was to optimize approaches to the 
comprehensive correction of vitamin D 
deficiency in the rehabilitation of patients with 
diabetes and CKD. 

Materials and methods. The study was 
conducted at the clinical base of the Stavropol 
Medical University (Stavropol) in the 
multidisciplinary medical center of the city of 
Stavropol. The duration of the inclusion period 
in the study was 8 months, the planned follow-
up period was 6 months with the formation of 
control points after 3 and 6 months of therapy. 

The study involved 42 patients suffering from 
type 2 diabetes and CKD with vitamin D 
deficiency, aged 22 to 79 years (mean age 
51±2.8 years); 71.4% of them were women, 
28.6% - men. All patients were divided into two 
groups: the first group, 21 people, received 
Aquadetrim vitamin D preparation 5 drops 1 
time per day for 3 months and Ultraviolet 
irradiation of the skin for 5 minutes daily with a 
course of 10 procedures per month and stayed 
in the sun daily for 15 minutes for 3 months. 
The second group - 21 people. I received only 
a vitamin D preparation and sun baths for 15 
minutes a day daily for 3 months. 

Results. The results of the study showed that 
the level of vitamin D in the blood of patients of 
group 1 after 3 months of therapy increased by 
55% (the initial average vitamin D before 
treatment was 17.4±1.17 ng/ml, after the 
course of therapy - 26.99±0.51 ng/ml), in the 
2nd group by 36% (initial average vitamin D 
before treatment - 16.3±1.27 ng/ml, after a 
course of therapy - 22.2±1.07 ng/ml). 

Conclusion. The results obtained indicate that 
daily exposure to the sun in combination with 



the use of vitamin D and ultraviolet 
preparations provides the best treatment effect 
and require further in-depth study in order to 
introduce new approaches to the treatment of 
vitamin D deficiency in medical practice. 

P0029 
Role of rehabilitation professionals 
in stroke awareness program 
(prevention & rehabilitation) 

S. Sharma1, M. V. P. Srivastava2, N. Kuthiala1 

1All India Institute of Medical Sciences, Neurology, New 
Delhi, India 2All India Institute of Medical Sciences, 
Neurology, New Delhi, India 

Introduction:- STROKE is the second 
commonest cause of death and disability in the 
developing world with India showing an 
exponential increase in the incidence and 
prevalence rates of stroke in the last decade. 
The role of rehabilitation professional is to 
mobilize the community to ensure that negative 
attitudes and behaviours towards people with 
disabilities and their families change. 
Rehabilitation builds upon natural recovery 
processes. Rehabilitation interventions are 
incremental and work toward functional gains. 
The challenges of mobility, self-care and 
communication can be overwhelming for the 
patient. 

Methods:- Epidemiological survey was done by 
trained health professionals in Himachal 
Pradesh for estimation of prevalence of Stroke 
& Post Stroke Rehabilitation. Training and 
counselling sessions were provided by 
Rehabilitation Professionals (Medical social 
worker, Psychologist, Physiotherapist) in 
stroke awareness camps.The responses were 
recorded as "Yes", "No" and Don"t-Know. 
Comparison was done between the pre and 
post knowledge and practice of participants 
recorded on questionnaire regarding the stroke 
and rehabilitation using the SPSS and EPI – 8 
software. 

Results:- 1100 Subjects enrolled in this study. 
65 %(715) were male and 35%(385) were 
female M:F(3:2). We found that only 62.8% 
participants responded that they have 
knowledge about stroke but after training 
90.7% responded that now they have the great 
knowledge about stroke. 78% participants 
agreed that physiotherapy and counselling is 
very important for stroke recovery. They learnt 
exercise and received proper counselling 
during the program and significant 
improvement was observed. Knowledge about 

causes, signs & symptoms, Risk factor of 
stroke significantly improved in post 
intervention data. (p≤0.001). Post data showed 
that according to 75% participants "stroke 
needs medical emergency care at the time of 
onset" (p=.0001). 

Conclusion:- Rehabilitation professionals have 
an important role to prevent the stroke and 
post stroke recovery. Awareness programs 
organised by professionals are recommended 
for betterment in the awareness of stroke & 
rehabilitation. 

 

 

 

 

 

P0031 
Impact of the COVID-19 pandemic 
on physical and rehabilitation 
medicine in Morocco – results of a 
national survey 

Y. Abdelfettah1 

1University Hospital Mohammed VI Marrakesh; Faculty of 
Medicine, Cadi Ayad University, Department of Physical 
and Rehabilitation Medicine, Marrakesh, Morocco 

Background: The World Health Organization 
(WHO) declared coronavirus disease-19 
(COVID-19) as a pandemic on March 11, 
2020. The impact of COVID-19 on physical 
and rehabilitation medicine PRM services is 
unknown. In Morocco, the spread of the 
COVID-19 pandemic has worried the entire 
healthcare system and required a vast 
organization of many services, including those 
of PRM. 

Objective: to assess the global impact of 
COVID-19 on PRM patient care and training 
activities across Morocco. 

Design: Cross-sectional survey. 

Setting: web-based anonymous survey from 
April 15, 2020 to Mai 15, 2020. A 9-item 
questionnaire was developed to investigate the 



impact of COVID-19 on various aspects of 
PRM services. 

Participants: practicing PRM physicians and 
PRM trainees. 

Results: 57.5% of PRM physicians consented 
to participate to the survey. They are mostly 
based in Casablanca, Rabat and Marrakesh. 
The type of activity indicates that 36% of the 
respondents are associated with a public 
institution, 43% with private institutions, 12% 
with a university hospital, 3% with military 
hospital and 3% with Foundations and 
Associations. 

The impact of COVID-19 over activities and the 
results indicates that a majority of the activities 
are reduced (79%) because of the prevailing 
pandemic, 29% is devoted towards 
participating in Covid-19 patient care, 25% 
converted to Covid-19 department, 11% closed 
down activities and 3% only kept a normal 
activities. The measures undertaken for the 
continuity of training indicates that several 
ways were used to carry on training sessions 
of the staff. 

Conclusion: Nations are called by the WHO to 
assure continuity of essential services. 
Considering beyond the pandemic, 
rehabilitation and physical medicine should be 
at the forefront of discussions, carriers to 
infrastructure, financing as well as 
implementing care through telehealth along 
with other approaches needs to end. 
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Question 

Functional outcomes for Covid rehabilitation 
have yet to be reported. This study aimed to 
present quantified data on rehabilitation 

efficacy, comparing patients who stayed in ICU 
with non-ICU patients. 

Methods 

Prospective, pragmatic trial comparing the 
changes in functional parameters from 
admission to discharge for the first 100 
patients in a specialized rehabilitation unit, in 
different groups: previous ICU stays vs non-
ICU and vs ≥14 days in acute care. 
Measurements included: Barthel index 
(including its value before infection), the time to 
perform 10 sit-to-stands, cardio-respiratory 
parameters and grip strength (dynamometry). 
Correlations between outcomes were explored. 

Results 

Patient characteristics upon admission to 
rehabilitation were: men 66%, age 66±22 
years, mean delay from symptom onset 
20.4±10.0 days, BMI 26.0±5.4 kg/m2, 
hypertension 49%, diabetes 29%, with 26% 
having >50% pulmonary damage on CT-scans. 
Mean length of rehabilitation stay was 9.8±5.6 
days. From admission to discharge, the Barthel 
index (/100) increased from 77.3±26.7 to 
88.8±24.5 (p<0.001), without recovering 
baseline values (94.5±16.2; p<0.001). There 
was a 37% improvement in sit-to-stand 
frequency (0.27±0.16 to 0.37±0.16 Hz; 
p<0.001), a 13% decrease in post-test 
respiratory rate (30.7±12.6 to 26.6±6.1; 
p=0.03), and a 15% increase in grip strength 
(18.1±9.2 to 20.9±8.9 kg; p<0.001). At 
admission and discharge, Barthel score 
correlated with grip strength (rho=0.39-0.66; 
p<0.01), which negatively correlated with time 
spent in ICU (rho=-0.57 to -0.49, p<0.05). Grip 
strength improved more in post-ICU than in 
non-ICU patients (+3.3±3.1 vs +0.99±3.7 kg; 
p=0.049). Patients with ≥14-day stay in acute 
care improved more on Barthel transfers item 
than following vs +8.7±22.3%, p=0.041). 

Conclusions 

Inpatient rehabilitation for Covid-19 patients 
produced substantial motor, respiratory and 
functional improvement, especially in severe 
cases. Covid-19, primarily a respiratory 
disease, converts into a motor impairment with 
persistent autonomy loss after inpatient 
rehabilitation. 

Fig. 1 
 



 
Fig. 2 
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Question. The context of the SARS-CoV-2 
coronavirus pandemic and more particularly, 
the confinement, are likely to have influenced 
the low back pain (LBP) course. The main 
objective of this study was to assess the 
impact of confinement on the LBP intensity in 
patients with chronic LBP. Methods. 
Descriptive and analytical, cross-sectional, 
multicenter study, conducted by questionnaire, 
from May 18 to June 30, 2020, with patients 
who benefited from a consultation for chronic 
LBP between January 1 and March 17, 2020. 
The data collected concerned the socio-
demographic characteristics, the confinement 
experience, anxiety, depression, the 

occurrence of a SARS-CoV-2 infection, quality 
of life, changes in the LBP intensity and 
functional incapacity for daily living activities 
(DLA), the practice of physical activity (PA), 
recourse to care, consumption of medication 
and psychoactive substances intended for 
analgesia and professional activity, during 
confinement. Results. 360 subjects (58.6% 
women, mean age = 52.1 ± 13.4 years, mean 
BMI = 26.1 ± 4.9 kg/m2) of which 64.1% 
active, from 7 centers have been included. The 
confinement was mostly well lived: 60.6% were 
little or not depressed and 57.7% were little or 
not anxious. The SARS-CoV-2 infection rate 
was 6.4%. The practice of PA has globally 
decreased and in parallel, the level of 
sedentary lifestyle increased during 
confinement. The mean LBP VAS significantly 
increased (53.4 versus 49.5; p  
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Burns are a real public health problem in 
underdeveloped countries, such as Benin. 
Their numerous sequelae can alter 
psychological state and quality of life of 
patients. Objective: To study disabilities, 
activities limitations and quality of life after 
healing state of severely burned adults 
patients. 

Method: Descriptive and analytical cross-
sectional study, conducted January to October 
2019. It consisted in consulting medical 
records of 73 patients over 18 years old, 
hospitalized for severe burns between 2012 
and 2019, in a hospital center of departmental 
scope at least , found and consenting to 
participate in the study. Burn"s characteristics 
were assessed from the files. Patients were 
questioned and examined, for the evaluation of 
the intensity of their pain and pruritus (using 
visual analogical scale : VAS), their muscular 
strength (manual muscular testing), joint 
motion limitation (with goniometer), activity 
limitations (Disability of Arm Shoulder and 
Hand : DASH and Lower Limb Functional 
Index : LLFI-10) and quality of life (with Burn 
Specific Health Scale-Brief scale: BSHS-B). 



Results: Median age of patients was 38 years. 
The sex ratio was 2.17. It was thermal burns 
(93.15%), at least 2nd degree deep (86.30%), 
which occurred by domestic accident and from 
gasoline (68.5%). The median burned body 
area rate was 36%. The most frequent 
impairments were pathological scars (86.30%), 
sensitive disorders ((83.56%), pruritus 
(80.82%) and pain (72.60%). Median scores 
for DASH, LLFI -10 and BSHS-B were 11.02, 2 
and 131 respectively. The degree of burn was 
the main variable significantly associated with 
each of these parameters. 

Discussion- Conclusion: Adults severely 
burned have various disabilities, cause of 
impairment in their functional capacities and 
their quality of life. It is important to know how 
to insist on preventive measures for these 
burns. 

Keywords: Burns, Benin, Impairments, activity 
limitations, quality of life. 
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Question- To what extent is the physical 
morbidity and quality of life in adult male 
Haemophilia patients affected? 

Methodology- This is a case series, conducted 
to assess the quality of life in adult male 
Haemophilia patients visiting a tertiary health 
care centre over 6-month period, using two 
outcome measures i.e., Numerical Pain Rating 
Scale (NPRS) for pain and HAEMO-QoL-A 
questionnaire. 

Results-  Total 23 patients were evaluated 
using the HAEMO-QoL-A questionnaire, with 
an average age of 29 years (±3.97) and mean 
NPRS score of 4.2 (±1.31). 40% of the 
subjects had elbow as their target joint and rest 

60% had knee as their target joint. The Mean 
and Standard Deviation for various subscales 
were: 1. Day to Day activities – 30(±6.99), 2. 
Mood and Feelings – 31.1 (±7.32), 3. Work or 
school life, family life and Social Life – 
32.8(±12.17), 4. Haemophilia Treatment – 10.5 
(±7.56).  Average QOL of Life is 26.1, with 
standard deviation ±10.46 in adult male 
haemophilia patients. 

Conclusion- The Quality of Life does not seem 
to be significantly affected in our report. 
However, the Work/ School life, Family life and 
Social Life components are the most affected 
followed by Day to Day Activities component. 

P0036 
Hindfoot varus – a diagnostic key 
for foot drop etiology 

M. H. Elleuch1, O. Jelassi1, H. Kerkeni1, E. 
Trabelsi1, S. Ghroubi1 

1CHU Habib Bourguiba University, Physical Medicine and 
Rehabilitation, Sfax, Tunisia 

Question: The differential diagnosis between 
an L5 root lesion and a fibular neuropathy in 
foot drop seems delicate and rarely discussed 
in the literature. The aim of our study was to 
highlight hindfoot varus during the swing phase 
of the gait as a clinical key to 
differenciate fibular neuropathy from L5 
radiculopathy. 

Methods: We carried out a visual and video 
analysis of the walk, particularly in search of 
hindfoot varus during the swing phase, in 
patients with foot drop. We performed an 
assessment of global muscle strength and 
segmental lower limb testing using the Medical 
Research Council's (MRC) manual muscle 
testing scale. We completed with the 
electroneuromyographic study (ENMG) of the 
lower limbs. We used neuroradiological 
explorations in five patients to refine the 
etiological diagnosis of foot drop. 

Results: Six patients with foot drop were 
included in our study. We divided them into two 
groups according to the presence or absence 
of hindfoot varus during the swing phase of the 
gait: the group '' GF '' contained three patients 
with varus, while the '' GR '' group included 
three patients without varus. All patients had a 
deficiency of the dorsal muscles of the foot. In 
contrast to GF patients, GR patients had a 
deficit in the gluteal and posterior tibial 
muscles. The medial hamstring reflex (L5 root) 
was abolished. The ENMG revealed 



neurogenic pattern of the gluteus medius and 
posterior tibial muscles in GR patients, these 
muscles were normal at detection in the GF 
group. An ultrasound of the knee showed 
fibular nerve compression by an expansive 
process in two GF patients. MRI of the lumbar 
spine revealed L5 root compression resulting 
from disc herniation in all GR patients. L5 
radiculopathy was the cause of foot drop in GR 
patients who did not have hindfoot varus, 
whereas fibular neuropathy was retained in GF 
patients with hindfoot varus. 

Conclusion: When dealing with foot drop 
peripheral etiologies, hindfoot varus is a 
diagnostic key for the differentiation between 
an L5 radiculopathy and a fibular neuropathy. 
The complement by electromyographic study, 
and in particular by the needle detection of the 
posterior tibial, allows to retain with certainty 
the nerve lesion incriminated in the foot drop. 

P0037 
Proposition of an ecological 
evaluation tool of the tiredness in 
multiple sclerosis integrated in a 
therapeutic education program 

S. Pol1 

1CHC Compiegne Noyon, Oise, Compiegne, France 

Tiredness is a frequent symptom of Multiple 
Sclerosis (MS), with an impact on daily 
activities. It affects 50% to 90% (1) of the 
patients from the onset of the disease. It differs 
from the so called "normal" tiredness and from 
"secondary" tiredness. It is a specific symptom 
of the disease, also called primary symptom. 
Several tools of the symptom"s evaluation 
exist and are referenced in literature, mainly as 
self-evaluation questionnaires. These tools list 
items targeting the psychical, physical, social 
and cognitive dimensions of tiredness. 

We thought it would be interesting to propose 
an ecological and customizable tool that could 
be integrated into a therapeutic education 
program. 

Material and method:  

Retrospective work starting from a therapeutic 
education program "Tiredness and MS" 
developed at the Intercommunal Hospital 
Centre of Compiègne-Noyon, from Mars 2018. 

25 patients were included in the program. 

The tool is given and explained to the patient 
during the educational diagnosis. The patient is 
then asked to fill it in at home. 

Secondly, the patient benefits of an individual 
meeting with an occupational therapist, a 
neuropsychologist and a specialist in adapted 
physical activity, during which the patient is 
invited to think about the possibilities of 
adapting and changing his lifestyle. The 
objectives to reach are set with the patient. 

Goal attainment is assessed using the Goal 
Reaching Scaling during a second meeting 
with the reeducation professionals at a later 
stage. 

Results:  

All the patients reported tiredness as being the 
primary functional complaint. 88% of the 
patients value that the explanations given 
completing the questionnaire were clear. 60% 
felt a decrease of their tiredness level. 47% are 
satisfied with the care given and 65% wish to 
follow the TEP. 

Conclusion:  

The use of our ecological tool for assessing 
tiredness in MS has led to improved 
management of this symptom within an FTE 
program. 

A study on a larger sample is needed. 

 Krupp, L.B, Fatigue in multiple 
sclerosis: definition, pathophysiology 
and treatement. CNS Drugs,2003.17: 
p. 225-34 
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Aim  

The purpose of this work was to conduct a 
survey among PMR residents on the state of 



their training and to evaluate their satisfaction 
with their residency program (theoretical and 
practical) and to highlight their wishes in order 
to offer a potentially useful feedback 

Methods  

An anonymous questionnaire was mailed to 
PMR residents and specialists graduating for 
less than two years between June and 
December 2018. Questions were formulated 
after defining the main areas to study: training, 
self-assessment of theoretical and practical 
knowledge, satisfaction with training and 
wishes. We sent the questionnaire to 43 
potential respondents and were able to retrieve 
35 completed ones (response rate 81%). 

Results  

The majority of respondents felt that they were 
poorly or moderately familiar with many areas 
of the specialty. They also stated that they did 
not master many gestures and techniques in 
PMR. Training was considered satisfactory in 
only 26% of cases. Among the proposals made 
to improve training, the use of new educational 
technologies with online courses of reference 
and the provision of residents' educational 
booklet that provides them with the necessary 
information and organizes their training. 

Conclusion 

Thanks to the results of this survey, a first 
inventory of the theoretical and practical 
training of the residents according to their own 
point of view was drawn up. Rapid and urgent 
action by the College and the Society of PMR 
is needed to plan skills-based learning with 
systematic assessments that would result in 
the training of socially competent specialists. 
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Background and aims: 

Chronic Low back pain is a source of 
numerous scientific articles sometimes giving 
rise to recommendations for clinical practice. 
Spin is defined as the set of conscious or non-
conscious strategies implemented by the 
authors to embellish their studies with as a 
consequence a biaised interpretation of data 
by readers. The publication pressure and the 
importance of these recommendations raise 
suspicion of the presence of spin. 

Our objective was to assess the incidence of 
spin in randomized clinical trials dealing with 
nonspecific chronic low back pain. 

Methods: 

We carried out a systematic review of 
randomized clinical trials dealing with non 
specific chronic low back pain between 
January 2013 and December 2019 whatever 
the treatment evaluated. The selected journals 
were: "Spine" "Archives of physical medicine 
and rehabilitation" "Annals of physical and 
rehabilitation medicine" "Physiotherapy" and 
"European Journal of physical and 
rehabilitation medicine". Data collection was 
standardized using a reading grid. Articles 
have benefited from a double critical reading 
by AH and YM. In case of disagreement a third 
reading were planned by EC or BP 

Results 

Eighteen articles were selected. All had at 
least one spin criterion (67% on the analysis 
part, 50% on the conclusion part and 17% of 
the articles had a title which suggested a 
beneficial effect not supported by the results. 
Finally, one article concluded by issuing 
recommendations for clinical practice 
unsupported by the results. 

Conclusions: 

For the first time, we made a review examining 
spin in randomized clinical trials for nonspecific 
chronic low back pain. Our study revealed a 
high proportion of spin in randomized clinical 
trials treating chronic low back pain. Assessing 
the impact of spin remains difficult. However, 
readers should keep this practice in mind in 
order to have the best possible interpretation of 
the results. 
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Question:  

Growth failure represents a common problem 
in neurologically impaired children especially 
those with severe gross motor impairment and 
oropharyngeal dysfunction and it is associated 
with significant morbidity. The aims of our 
study were to evaluate feeding problems, 
growth and nutritional status in a population-
based sample of Tunisian children with severe 
cerebral palsy (CP) and to determine the 
factors associated of malnutrition among this 
population. 

Methods:  

Dietary information, gastro-intestinal issues, 
and anthropometric measurement were 
obtained from parents or caregivers during the 
visit. The independent variables included in the 
regression model were age, gender, categories 
of mental retardation (severe (IQ 20–34) or 
profound (IQ 0-20), oral-motor function, 
constipation, meal time, gastro-intestinal reflux, 
dysphagia and recurrent respiratory infections. 

Results:  

Our study included 40 children with severe CP 
with mean chronological age of 6.4±3.7. 
Coughing/choking during feed, 
vomiting/regurgitation, and drooling of saliva 
were present in 72.5%, 70%, and 60% of 
children, respectively. Constipation was 
common among this study population (67.5%). 
According to WHO growth charts, weight for 
age, height for age, and BMI for age were 
below the 5th percentile in 67.5%, 80%, and 
40% of cases, respectively. The following 
variables were identified as predictors for 
underweight in children with severe CP 
(Multiple linear regression analysis/ stepwise 
linear regression analysis): age (p=0.067) and 
constipation (p=0,003) (adjusted R2=21%). 

Conclusion:  

Thanks to this study, we were able to show 
that undernutrition is a common problem in 
Tunisian children with severe CP and that 
constipation and age are predictors of 
undernutrition or underweight in this population 
which, in turn, leads to growth failure. 
Therefore, it is essential to arrange a nutritional 
management for these children to improve 
their growth, nutritional status, and functional 
capacity. 
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Question: 

PMR allows a global approach of lymphedema. 
This study aimed to determine clinical 
presentations and practice patterns of 
lymphedema in a rehabilitation department in 
Tunisia. 

 

 

Methods: 

A retrospective study was conducted and 
included 32 hospitalized patients in a 
rehabilitation department in Tunisia. 

Results: 

Among the included 32 patients, the average 
age was 50.9 (±16.7) years and the sex ratio 
was 0.2. Twenty-one patients (65.6%) were 
obese with a BMI ≥ 30. The most common 
location of lymphedema was the lower limb in 
26 patients (81.2%). Most of patients (69.0%) 
had a secondary lymphedema, nine among 
them had a malignant tumor. Most two 
frequent tumors diagnosed were breast cancer 
and ovarian cancer. The other cause of 
secondary lymphedema was mainly infection 
(47.6%). Twelve patients received radiotherapy 
prior to lymphedema development. A venous 
insufficiency was found in 23.8% of cases. 
Doppler ultrasound and lymphoscintigraphy 



were performed in 42.8% and 30.9% of cases 
respectively. 

Management of patients was based on manual 
lymphatic drainage, pressotherapy, 
compression bandaging and sleeves, and 
active exercises. Obese patients were seen by 
a nutritionist and a food rebalancing program 
was started. All patients received an 
educational program to control lymphedema. A 
successful result was noticed in 57.1% of 
cases. Several complications were noticed, 
such as erysipelas (47.6%), lymphangitis 
(23.8%) and lymphorrea (9.5%). A recurrence 
of  lymphedema occurred in 35.7% of patients 
after a mean of 12 months with an incomplete 
adherence to management strategies in these 
patients.  

Conclusion: 

Lymphedema occurs mainly in women. Patient 
education, timely diagnosis and the early 
initiation of treatment represent the main 
targets for improvement. 
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Question 

In order to ensure that all physical and 
neurological dependencies are in place to 
enable a subject to achieve rehab objectives, 
should the relearning of movement following 
brain injury follow the movement development 
stages of a human baby ? 

Methods 

These methods have been lived by the author 
following a medullary brain haemorrhage from 
a Cavernoma which removed the ability to walk 
and then, following 10.5 hrs of Brainstem 
surgery, removed the movement skills to even 
crawl.To enable authentic movement authentic 
mobility must be available. Therefore the 
subject must undergo muscular skeletal 
manual therapy to achieve the joint range of 
movement (ROM) required to perform each 
movement pattern. Once achieved this ROM 

will preferably be maintained through repeated 
and expansive use, where it is not further 
manual therapy will be required. The 
development sequence used was as follows 

 Diaphragmatic Breathing. 
 Spinal extension via symmetrical and 

asymmetrical arm support. 
 Arm led dissociated rolling 
 Leg led dissociated rolling 
 Log rolling 
 Crawling 
 Tall kneeling 
 Asymmetrical kneeling 
 Standing 
 Squatting 

Movement was taught using "a reason to 
move" as opposed to cognitive instructions to 
move individual limbs. Until execution of a 
given pattern was achieved the subject could 
not move on to the next. 

Results  

Initial post surgery prognosis was a 2-3 year 
recovery with permanent deficit and potential 
need for walking adjuncts.Using the methods 
described subject was walking within two 
weeks, executing an expansive gym routine 
within 10 weeks and rock climbing at a higher 
grade than pre ABI after 6 months. These 
methods have also been used with significant 
success in long term post event patients (2-6 
years post ABI & TBI). In each case the 
greatest challenge to improving and relearning 
movement was found to be muscular skeletal, 
not neurological. A letter from the authors 
surgeon 2.5 years post ABI can be seen 
below. 

Conclusions 

In most cases the Western Movement lifestyle 
means that prior to ABI or TBI, patients do not 
have sufficient ROM to achieve authentic 
movement. Hospitalisation exacerbates ROM 
deficits such that movement has significant 
further compromise. Too often rehab starts 
with attempts to regain complex movement 
patterns (walking) for which dependent 
movement patterns and ROM have been 
lost. To achieve both full potential and rapid 
results, it should be ensured that ROM is 
restored and primitive movement patterns are 
taught in a sequence that honours their 
dependent patterns. 

Fig. 1 
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Question: to study the temporo-spatial and 
kinematic parameters as well as the kinetic 
data in a young Moroccan population which will 
also serve as a normative reference for our 
gait analysis laboratory. 

Methods: It is a descriptive study, at the first 
gait lab analysis in Morocco at the university 
hospital of Marrakesh. Was retained in each 
subject 10 valid tests. The temporo-spatial, 
kinematic and kinetic data were recorded using 
eight Optitrack® optoelectronic cameras and 
two AMTI® force platforms. 

Results: 31 subjects were analyzed, the 
average age was 24 years, the average height 
was 178.88 cm, the sex ratio was 1.5 and the 
BMI was 23.16. 1030 walking cycles were 
collected, the average speed is 1.173 m / s, 
the percentage of the support phase is 
58.776% ± 4.320 and the oscillating phase is 
41.240% ± 2.830. The kinematic and kinetic 
data collected are compatible with those 
published in the literature. 

Conclusion: These normative data, specific to 
a young Moroccan population, will be a 
reference base for comparing them to 
pathological subjects. 

P0045 
Nordic Walking influence on 
biomechanical parameters – a 
systematic review 

M. Roy1, V. Grattard1, C. Dinet1, A. V. Soares2, 
P. Decavel3,4,5, Y. Sagawa Júnior3,4,5 

1University Hospital of Besançon, Institute of 
Physiotherapy, Besançon, France 2University of Joinville 
Region and Ielusc College, Joinville, Brazil 3University 
Hospital of Besançon, Physical Medicine and 
Rehabilitation, Besançon, France 4University of Bourgogne 
Franche-Comté, Integrative and Clinical Neurosciences 
EA481, Besançon, France 5University Hospital of 
Besançon, Clinical Functional Exploration Laboratory of 
the Movement, Besançon, France 

Question: Nordic Walking (NW) is considered 
as a healthy physical activity and recent 
studies have demonstrated its benefits in 
various domains. However, little is known 
about the effect of NW in more specific 
biomechanical parameters (e.g., upper and 
lower limb kinematics; electromyography or 
ground reaction force). The study of NW in 
those specific biomechanical parameters could 
provide new insights into the utility of NW in 
physical rehabilitation, especially in nervous 
system diseases. Therefore, the purpose of 
this study was to determine the impact of NW 
on the following parameters: walking 
speed/distance, muscle activation, 
spatiotemporal parameters, kinematics and 
ground reaction force. Methods: a literature 
search was carried out in different databases 
(i.e., Medline, Cochrane and the Physiotherapy 
Evidence Database [PEDro]) from October 
2008 to October 2018. This review was 
conducted and reported in accordance with the 
Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses statement. 
Finally, 42 studies with a median PEDro score 
of 5.5/10 were included. Resultsː the included 
studies reported an increased walking distance 
(+14.8%, p<0.05), walking speed (+25.5%, 
p<0.05), stride length (+10.4%, p<0.05) but a 
decreased cadence (-6.2%, p<0.05). NW 
generally increased: muscle activation and 
strength for upper limbs; upper and lower limbs 
range of motion, and ground reaction force. 
Conclusions: in the light of this analysis, NW 
appeared to be an effective way of doing 
physical activity with positive effects on walking 
distance and speed, muscle activation, 
spatiotemporal parameters, kinematics and 
ground reaction force. NW appears to be an 
attractive form of exercise and unsupervised 
physical rehabilitation in different populations. 
However, in view of the small number of 
studies, their quality, and the growing number 
of people doing NW, further studies should be 
performed to confirm the results observed in 
this systematic review. 
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Question. Measuring arm kinematics in 
routine clinical practice is an issue. Inertial 
measurement units (IMU) allow easy and fast 
non-invasive dynamic measurements of arm 
movements. The reliability of arm kinematics 
using IMU has only been partially assessed. 
We aimed to evaluate inter-session intra and 
inter-observer reliability of analytical 
movements measured using IMU. 

Methods. We used 4 IMU (X Sens MVN) on 
wrists, forehead and lumbar spine, to record 7 
unilateral (5 seated and 2 standing ) and 2 
bilateral analytical arm movements (seated): 
maximal active arm elevation in sagittal, 
scapular and frontal planes and humeral lateral 
rotation elbow to body, in 30 asymptomatic 
right handed participants [mean age 31.9 
(11.4) years, mean height 173.9 (9.5) cm mean 
BMI 22.7 (3.1) kg.m-2]. The entire 
measurement protocol was performed 2 times 
by the observer n°1 and 1 time by the observer 
n°2 over a 14.5 (6.4) days mean period. The 
inter-session intra and inter-observer reliability 
of maximal range of motion for each arm 
movement was assessed using the intraclass 
correlation coefficient (ICC), the standard error 
of measurement (SEM), the small detectable 
difference (SDD) and the Bland and Altman"s 
graphical method.   

Results. Mean maximal range of motion was 
173 (11.1)° and 66.2 (15.9°) for arm elevation 
and lateral rotation, respectively. Intra-observer 
reliability was good to excellent for all arm 
movements (ICC ranged from 0.63 to 0.91), 
with ICC<0.74 for only 2 arm movements 
(bilateral maximal arm elevation in sagittal and 
scapular plane). Inter-observer reliability was 
fair to excellent for all arm movements (ICC 
ranged from 0.42 to 0.87)., the lowest ICC 
(from 0.42 to 0.58) was for unilateral maximal 
arm elevation in frontal and scapular planes. 

SEM and SDD remained low and Bland and 
Altman"s graphical method showed a good 
repeatability of the measurement method 
(Fig.1). 

Conclusion. The dynamic measurement of 
arm elevation using IMU is adequate for 
clinical practice. Inter-observer reliability of 
unilateral maximal elevation must be improved. 

Fig. 1 
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Currently diagnosis and treatment measures of 
the patients with upper-limb neuro-motor 
disorders are based on the subjective 
assessment of the clinical specialist in the 
hospital. However, the medical staff does not 
have an objective assessment of the patient"s 



actual performance (behaviour) at home 
environment. Therefore, continuous monitoring 
of daily life activities in patients at home is the 
key to objective assessment of the quality of 
movement. To such a degree, objective 
assessment contributes the underlying 
problem of diagnosis and is essential for 
optimal guidance of rehabilitation therapy of 
such impairments.  
The objective of this study is to exploit 
wearable devices (e.g., inertial movement units 
(IMU), egocentric cameras and projector), 
which can be used to monitor the quality of 
movement of patients in a daily life 
setting. Monitoring daily life movements due to 
large amount of context-free data  is 
challenging. Hence, we will take the advantage 
of Machine Learning algorithms for both, 
identifying the gestures being performed by the 
user and providing contextual information 
(context awareness). 
We will profit wearable sensors such as IMUs, 
geocentric camera and etc as it can be seen in 
Figure 1. 
Our example scenario for this study contains 6 
sequences (different movements such as 
eating ) and each sequence contains 3 
iterations of the same movement in order to 
increase the robustness of collected data. The 
sequence are described in Table 1. 
IMU sensors (Physilog 4) attach on the right 
hand of the patient and controls on 3 spots, 
back of hand, upper wrist and and upper arm 
(Figure 1).   
In order to relate measurements performed at 
home during daily living activities with those 
obtained from clinical tests (Table 1), we 
process data by tracking gestures and 
movements and spot subsequences that 
match "reference" gestures performed during 
the clinical appraisal. This will allow us to 
compute objective assessment scores in free-
living conditions by coupling wearable devices 
and egocentric cameras. 
To conclude, design of this study combines 
major and minor focuses on monitoring daily 
life activities profiting from new technologies, 
later providing more feasible assessment for 
the quality of movement. 
  

Fig. 1 
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Question 

Quantitative measures of movement 
smoothness have been mathematically 
developed to analyze discrete movements of 
the upper limb (UL) and to assess 
sensorimotor impairments. Among those 
measures, the Spectral Arc Length Measure 
(SPARC), the Log Dimensionless Jerk (LDLJ) 
and the Normalized Averaged Rectified Jerk 
[NARJ) have been used in few clinical studies, 
but to our knowledge, none have been properly 
validated in healthy nor neurologically impaired 
human movements. 



Methods 

Thirty-two healthy participants (age 63 ±16 y) 
underwent a 3D motion analysis of the UL 
while performing 3 sets of 3 discrete 
movements of each UL. Participants were 
comfortably seated on a chair, the palm of their 
hand facing down on a table; they performed a 
forward-pointing movement (FPM - hand 
reaching a target located in front of the 
participant, at 90% of the length of their arm), a 
backward pointing movement (BPM - hand 
coming back from the target) and a 180° 
supination movement of the forearm. Midhand 
marker was used to measure speed profiles, 
trajectories, SPARC, LDLJ and NARJ. 

Results 

Forward and backward-pointing movements 
were analysed with no missing data. Mean 
movement speed was 289±75mm/s for FPM, 
375±60mm/s for BPM (Coefficient of variation 
(CV) were 25%; 16% respectively). Dispersion 
from straight trajectory was 7,5±4% for the 
FPM, 9,2±4% for BPM. Mean SPARC was -
1,45±0,04 (CV=3%) for the FPM, -1,45±0,03 
(CV=2%) for BPM. Mean LDLJ was -12.2±1.32 
(CV=11%) for the FPM, -12,3±1,02 (CV=8%) 
for BPM. The SPARC and LDLJ values did not 
differ between the two movements. Mean 
NARJ was 18.103±15.103 (CV=88%) for the 
FPM, 372.103±241.103 (CV=64%) for the 
BPM.  The NARJ values differed between the 
two movements (p<0,001). 

Conclusions 

This study aimed to compare the three main 
measures of smoothness used in clinical 
studies to find the most reliable and 
appropriate to assess healthy and pathological 
human movements of the UL. Based on those 
first data, the SPARC appeared to be a valid, 
consistent and reproductible measure of 
smoothness for discrete movement of the 
upper limb. The LDLJ showed a higher degree 
of variation, while the NARJ seemed extremely 
variable. 
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Introduction 
Not enough well known, clunk syndrome is 
often a delayed diagnosis, responsible for poor 
functional outcome after total knee arthroplasty 
(TKA). 
Case Report 
About a 62 years old patient with an audible 
anterior grip and creaking pain when switching 
from flexion to active extension, 4 months after 
a right TKA with patellar implant. This call to 
mind for a femoro-patellar conflict witch 
evolves in a context of CRPS with a  0/5/90 
range of motion and a quadricipital weakness.  
Standard imaging, ultrasound and MRI are 
read as normal. Fracture and / or patellar 
loosening are eliminated. The literature review 
points to the diagnosis of clunk syndrome. The 
patient has been cured with rehabilitation 
combining quadriceps and hamstrings 
stretching. 
Discussion-Conclusion 
The incidence in the literature varies from 0 to 
18%. The phenomenon appears during the 
transition from flexion to active extension 
towards 30 to 45 ° of flexion, with an abnormal 
"clunk" noise. The symptoms are secondary to 
the formation of a supra-patellar fibrous 
nodule, which, during flexion, invades between 
femur and patella and, during extension, 
collides with the femoral shield responsible for 
 an audible and painful click. The diagnosis is 
clinical.We didn' t find anything about aetiology 
 in the literature. It may be multifactorial just 
like fibrosis?  The main risk factors are 
 postero-stabilized implants. Some cases are 
described with too small femoral implants, thin 
patellar thickness, too large intercondylar cage, 
malposition of patellar implant or an excess of 
flexion. 
The treatment is rehabilitative at first, 
combining quadriceps and hamstring 
stretching. If necessary, surgical nodule 
removal is proposed. 10 to 15% of anterior 
knee pain after TKA remains unexplained. 
Before going back to surgery a diagnostic 
approach for anterior painful crunching  must 
be set up. 
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BACKGROUND - Lateral epicondylitis is a 
very painful condition that can restrict the daily 
activities of a person. Ultrasound is an efficient, 
non-invasive and relatively cost-effective 
maneuver for imaging assessment of the 
lateral epicondyle 

OBJECTIVE – Compare the effect of steroid 
injection and conservative treatment on 
ultrasound imaging of common extensor 
tendons, and pain relief and functional 
improvement using the Patient Rated Tennis 
Elbow evaluation questionnaire (PRTEE) and 
Numerical Pain Rating Score 
(NPRS).                       

MATERIAL ANS METHODS – A randomized 
controlled trial was conducted among patients 
of lateral epicondylitis at the PM&R 
department, AIIMS, New Delhi. After fulfilling 
inclusion criteria and informed written consent 
eighty-four patients were enrolled and divided 
randomly into two groups. Group A received a 
steroid injection and group B received 
conservative treatment and assessed at 
baseline, 4 and 12-week. 

Results – Fifty-nine patients (70.24 %) were 
females, mean age was 43, and 72 patients 
(85.71%) had right elbow involved. Reduction 
in thickness of the common extensor tendon 
was statistically significant (p<0.05) with 
steroid injection at 4 and 12 weeks. 
Improvement in the PRTEE score was 
statistically significant (p<0.05) with steroid 
injection. Reduction in pain was statistically 
significant(p<0.05) at 4 weeks with steroid 
injection but not at 12 weeks. 

Conclusion- Based on results we concluded 
early improvement of symptoms is seen with 
steroid injection. The maximum improvement is 
seen in the first 4 weeks following which 
improvement is on par with the conservative 

group. Ultrasound evaluation help understands 
the effect of the treatment method at the level 
of pathology. 
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Introduction: Knee osteoarthritis is a chronic 
local mechanical driven disease causing pain 
and functional impairment. Local intra-articular 
administration of drugs is one of the preferred 
treatment modalities. Many studies which have 
compared the effects of intra articular high 
molecular weight hyaluronic acid and plate rich 
plasma have contradicting results. We tried to 
compare the effect of these two agents in 
patients with osteoarthritis of knee by 
evaluating pain and functional impairment. 

Methods: In this prospective interventional 
study patients attending PMR OPD,AIIMS New 
Delhi, were screened for OA knee using ACR 
criteria and graded according to Kellgren 
Lawrenece radiological grading. Those with 
OA knee grade 1, 2, and 3 were injected either 
autologous PRP (n = 30) or high molecular 
weight hyaluronic acid (n = 30) and 
assessment was done using Lysholm scale 
and KOOS scale.  

Results: 

KOOS score:  

(n=60) KOOS Pain score
(Mean±SD) 

Difference
of mean 

P 
value 

PRP HA 
P(0 
week) 

30.37±6.07 27.33±5.59 3.04 0.049 

P(3rd 
week) 

45.53±7.97 38.80±6.14 6.73 0.001 

P(6th 
week) 

66.07±10.31 49.13±11.49 16.94 <0.001 

 

(n=60) KOOS ADL score
(Mean±SD) 

Difference
of mean 

P 
value 

PRP HA 
ADL(0 
week) 

33.77±6.44 28.47±5.46 5.30 0.001 

ADL(3rd
week) 

48.83±7.70 40.07±6.94 8.76 <0.001 

ADL(6th 
week) 

65.83±9.21 51.10±9.97 14.73 <0.001 

KOOS: Knee osteoarthritis outcome score, 
ADL: Activities of daily living 

Lysholm score:  

(n=60) Mean SD t- P DF 

PRP HA PRP HA value value 
L(0 
week) 

18.93 21.13 9.63 7.24 -1.00 0.321   

58 L(3rd 
week) 

47.07 40.63 9.31 8.23 2.84 0.006 

L(6th 
week) 

75.00 51.17 12.86 9.80 8.08 <0.001 

Conclusion:  Our study showed a significant 
improvement in the pain and function in OA 
knee patients after both platelet rich plasma 
and high molecular weight hyaluronic acid 
injections. However the effect was more in 
PRP group than the latter. 

Fig. 1 
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Introduction : La polyarthrite rhumatoïde, 
pathologie ostéo-articulaire chronique et 
invalidante, est une maladie psychosomatique. 
Elle est pourvoyeuse d"une anxiété voire 
dépression,  source d"un handicap 
psychologique. L"objectif est d"évaluer le 
retentissement psychologique du  rhumatisme 
et l"efficacité d"un programme ETP sur une 
année. Matériel et Méthodes : Etude 
prospective, transversale à visée descriptive et 
analytique. Réalisée de 2014 à 2017. Le 
handicap psychologique est évalué par le 
HAD, à l"inclusion puis à 3, 6, 9  et 12 mois. 
Résultats : 131 patients dont 95,4% de 
femmes. La moyenne d"âge est de 53,53 ans. 
67,20 % sont mariés. 23,7% ont une 
profession. 50,4%, ont un bon niveau socio-
économique. 64,1% ont des antécédents 
médicaux ; l"ostéoporose prédomine. La durée 
moyenne d"évolution de la maladie est de 
11,20 ans. 50,4% des malades ont des 
raideurs articulaires et 88,5% 
des déformations. Les manifestations extra-
articulaires sont rares. 87% des patients sont 
sous  Dmards. 7 patients sous biothérapie. 
67,2%  sous corticothérapie. À l"inclusion, un 
état anxio-dépressif est retrouvé dans 12,2% 
des cas avec. 13% présentent une anxiété 
modérée, et 3,8% avec anxiété sévère. 1,5% 
ont une dépression modérée, deux patients 
souffrent de dépression sévère. Le suivi des 
patients met en évidence une régression très 
significative (p=0,0001) des moyennes du HAD 
anxiété et HAD dépression jusqu"au 9ème 
mois avec maintien au 12ème. Conclusion : 
Selon l"HAD, une amélioration psychologique 
est observée jusqu"au 9ème mois après ETP 
avec stabilisation au 12ème, témoignant de 
l"effet bénéfique de notre programme à 1 an. 
Bibliographie : 1.B.E. LOVISI NETO. 
Evaluation of the efficacy of an educational 
program for rheumatoid arthritis patients. 
Clinical and Experimental Rheumatology 2009 
; 27 : 28-34.  2. J-S. LE QUINTREC. Effect of a 
collective educationnal program for patients 
with rheumatoid arthritis: a prospective 12-
months randomized controlled trial. The journal 
of rheumatology, Vol 34, no. 8, 2007, 34; 1684-
1691. 3. M. GENDEY. Prise en charge 
multidisciplinaire et éducation thérapeutique 
dans une école de la PR : description du 
programme et évaluation de la qualité de vie 
des participants à six mois. Revue du 
rhumatisme, vol. 79- No3, Mai 2012, pages 
222-227.  
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Background: compressive garments appear 
as medical devices designed specifically for 
hypermobile subtype of Ehlers-Danlos in order 
to get a functional improvement, but there is a 
lack of evidence to support this effect. 

Objective: to assess the effect of a 
compressive short-sleeve jacket on shoulder 
stability and rotator muscles in adult patients 
with hEDS. 

Methods: quasi-experimental study, 
"Pre/Post" design (4 weeks with a CICATREX 
SED®compressive jacket vs. 4 weeks without), 
monocentric, open, conducted on 36 patients 
taken as their own control. Power and strength 
of shoulder rotators were measured with 
isokinetic assessment at 180°/s and 90°/s; 
frequency of shoulder stability defects was 
observed and pain was measured on a Visual 
Analogic Scale. QUEST was used to measure 
users" satisfaction regarding the assistive 
device. 

Results: patients wore their jackets meanly 
7.8 h./day. Satisfaction was high for jacket"s 
effect on arthralgia, joint instability or joint 
function. QUEST results were high (m=4.1, 
SD=0.7). After 4 weeks, external rotators 
power at 180°/s was significantly increased 
(+1.29 w., CI95%: 0.31; 2.28 - p=0.0318); 
internal rotators power increased also by 2.3, 
but this was not significant. There was no 
significant effect on the strength. At 90°/s, no 
significant difference was found, either on 
power or muscle strength. There was a clear 
on-off effect on external and internal rotators 
power, whatever the speed, but no effect again 
on strength. Wearing a jacket significantly 
decreased the occurrence of subluxation 
(p=0.0140) and dislocations (p=0.0163). Pain 
decreased from 3.5/10 to 2.5/10, but this was 
not significant (p=0.0964). 

Discussion and conclusion: if made to 
measure according to a rigorous procedure, 
compressive CICATREX SED® jackets are 
well supported by patients and the main impact 
was an increase of shoulder rotators power, 
mainly observed in external rotators and 



significant at high speed (180°/s), and an 
improvement in joint stability; but the effect 
disappeared as soon as the jacket was put off. 
The results of this study support the 
effectiveness of compressive garments, as 
long as they are worn, to promote muscle 
expression of shoulder stabilizers. 
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Question. Netrin-1 is a guidance molecule 
involved in angiogenesis and neurogenesis. 
During osteoarthritic (OA) changes affecting 
joints, abnormal angiogenesis occurs in the 
articular cartilage contributing to joint 
destruction. We aimed to determine whether 
Netrin-1 could modulate articular cartilage 
resistance to vascular invasion during 
osteoarthritis. 

Methods. Human non-OA and OA articular 
chondrocytes were extracted from tissue 
samples obtained during surgery and 
incubated for 24 hours. Medium conditioned 
(cM) by non-OA and OA chondrocytes was 
used to analyze their effects on endothelial 
cells (HUVEC cell line) tube formation. 
Expression of Netrin-1 was analyzed by 
western blot and ELISA. The role of Netrin-1 in 
tube formation by HUVEC was assessed using 
2F5 (Netrin-1 inhibitor). 

Results. Samples from 32 patients were used 
(10 non-OA joints and 22 OA joints). Contrary 
to OA cM, non-OA cM inhibited HUVEC tube 
formation. Netrin-1 protein extracted from non-
OA chondrocytes appeared as a single signal 
of 64 kDa, whereas it appeared as a 55 kDa 
cleaved form from OA chondrocytes. Inhibition 
of Netrin-1 in OA cM by 2F5 was associated 
with a decrease in HUVEC tube formation, as 
well as a decrease of the expression pro-

angiogenic and pro-inflammatory markers at 
the transcriptional level by HUVEC. 

Conclusion. Both non-OA and OA 
chondrocytes express Netrin-1 but in two 
different forms of distinct molecular weights. 
OA cM is not able to inhibit HUVEC tube 
formation. This permissive effect is in part 
mediated by Netrin-1, which modulates 
HUVEC pro-angiogenic and pro-inflammatory 
profile of HUVEC promoted by OA cM. 
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Introduction : 

La polyarthrite rhumatoïde engendre des 
situations de handicap en lien étroit avec 
l"entourage de la personne, son cadre et ses 
habitudes de vie.  Le handicap fonctionnel, 
conséquence directe de la maladie, est 
associé à une baisse de la qualité de vie 
générale des patients. L"objectif de notre 
étude est de rechercher les facteurs favorisant 
 la survenue de ce handicap. 

Matériel et Méthodes : 

Étude prospective, uni centrique, de 2014 à 
2017. Une analyse multi variée va identifier les 
facteurs de survenue du handicap fonctionnel 
chez nos patients poly arthritiques, évalué par 
le score HAQ, dans un calcul de régression 
logistique. 

Résultats/Conclusion : 

131 patients dont 95,4% de femmes. La 
moyenne d"âge est de 53,53 ans. 50,4%, ont 
un  bon niveau socio-économique. Pour les 
antécédents médicaux, l"ostéoporose 
prédomine, l"HTA arrive en second. La durée 
moyenne d"évolution de la maladie est de 
11,20 ans. 87% des patients sont sous 
 Dmards. 7 patients bénéficient d"une 
biothérapie et 67,2% sont sous corticothérapie. 

En analyse bi variée plusieurs facteurs 
semblent être associés à la survenue du 
handicap fonctionnel, à savoir 
sociodémographiques, comorbidités, cliniques, 
biologiques, radiologiques et thérapeutiques. 



En analyse multi variée, par les méthodes 
Enter et Stepwise, l"HTA, l"ostéoporose et le 
SDAI > 11 sont significativement identifiés 
comme facteurs de risque, avec des Odds 
Ratio respectifs à 3,40, 3,15 et 5,48. 
L"affiliation sociale est considérée facteur 
protecteur avec Odds Ratio inférieur à 1 
(p=0,04). Ce qui rejoint de nombreuses études 
dans la littérature. 
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Cervical radiculopathy (CR) is defined by 
cervical and radicular pain in one or both upper 
limbs. In case of chronicisation, it causes 
disability. There is no consensus on 
conservative treatment. Static mechanical 
traction is a therapeutic option, although the 
conditions for its effectiveness are unproven. 

QUESTION : Our objective is to measure the 
evolution of functional disability in patients 
suffering from CR, 3 months after multimodal 
management including mechanical cervical 
traction, according to the protocol of the 
Rheumatology Department of La Roche-Sur-
Yon. 

METHODS : This is a prospective, 
observational, monocentric study of 43 
consecutively enrolled patients referred to the 
service for common, subacute to chronic CR. 
Patients with an emergency surgical indication 
are excluded. The treatment consists in 5 days 
in hospital, for drug treatment adaptation, 
physiotherapy (massages and mobilizations) 
and mechanical cervical traction (30 minutes, 
twice a day for 5 days, with a target traction 
weight of 10% of the body weight at the end of 
the week). Our main outcome measure is the 
percentage of significantly improved patients at 
3 months on the Neck Disability Index (NDI). 
We also evaluate pain evolution, use of 
analgesics, percentage of patients with 
neuropathic-type pain and number of patients 
off work at 3 months. 

RESULTS : mean time of pain before 
treatment was 22.6 months. 65,6% have a 
decrease in functional disability at 3 months. 
Pain intensity, analgesic use and the 
percentage of patients with neuropathic pain 
also decreased. No serious adverse effects 
have occurred (neurological disorder, or 
increased pain requiring to stop tractions). 

CONCLUSION : Cervical traction, in 
combination with conventional management, 
appears to be an effective and well-tolerated 
treatment for common CR. The conditions of 
effectiveness of the tractions remain to be 
proven by a randomized controlled trial. 

P0059 
Acromicric dysplasia – a detailed 
description of the disease to better 
understand the functional disability 
though a case report 
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Introduction: Acromicric dysplasia (AD) 
belongs to the heterogeneous group 
of acromelic dysplasia 
syndromes characterized by severe short 
stature, short hands and feet, and stiff 
joint. There is a real lack of guideless about the 
medical and rehabilitation care and a lack of 
functional data. Here we propose through a 



case report a complete morphological and 
functional characterization of AD.  

Methods: The reported patient is a 53 years 
old AD male patient. He benefited of standard 
radiographies, a multidisciplinary examination, 
a dual energy X-ray absorptiometry (DXA) to 
evaluate his body composition. To study the 
stiffness in the upper limbs, we performed a 
quantified analysis of prehension movement 
(QAM). The parameters measured were 
movement time (MT), peak of velocity (PV), 
time to peak of velocity (TPV), number of PV, 
and the trajectory of the index finger and wrist 
compared to 15 control subjects. 

Results: The patient showed a typical 
phenotype of AD. He presented a height of 128 
cm for a weight of 50 kg with a high BMI 
(30.7). Articular examination revealed a 
limitation of joint range on shoulders, wrist and 
fingers. Motor testing was normal. However, 
we observed a loss of 50% on results on 
dexterity tests.The DXA reveals a lean mass 
index, which was clearly on the high value in 
the literature. Otherwise, we found an 
important estimated Visceral Adipose Tissue 
mass consistent with the patient"s obesity. 

QAM highlights a significant and symmetric 
increase of MT with a reduction more than half 
on the PV with an increase of the number of 
PV.  The aperture of the hand was abnormal 
with the most important part of the gripping 
with the middle finger. These modifications of 
transport and prehension components of 
movement account for the functional limitations 
reported by the patient for acts of daily living. 

Conclusion: These findings suggest that the 
stiffness, which is one of the main complaints, 
can be directly related with an increase of lean 
mass correlated with the pseudomuscular build 
associated with a short stature. These 
anomalies have a significant impact on 
prehension movement in the absence of 
neurological deficit reflecting functional 
limitations. They justify an adapted 
rehabilitation for AD patients in order to 
preserve motor abilities. 

Fig. 1 
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Aim :  To study the effect of intermittent 
cervical traction on hand grip strength in 
patients with cervical radiculopathy. 

Methodology : It was an experimental study of 
20 participants of age 35-50 years with 
unilateral cervical radiculopathy,  meeting 
inclusion and exclusion criteria with a written 
consent  having symptoms since 3 months or 
more and VAS of less than 7/10. Hand grip 
strength of the affected hand was taken using 
a hand dynamometer. Intermittent cervical 
traction of 1/10th the participant's body weight 
for 15 minutes was given along with the 
conventional therapy for cervical radiculopathy. 
Grip strength was measured post traction on 
the same day. The same treatment along with 
intermittent cervical traction was given for 7 
days and the hand grip strength was measured 



on the 7th day post traction to see the 
carryover effect.  

Results : The study shows that intermittent 
cervical traction does help in increasing the 
hand grip strength on the affected side in 
patients with unilateral cervical radiculopathy 
with a p value of 0.01 pre and post the traction 
on the same day as well as after 7 days, which 
statistically is highly significant. 

Conclusion : Intermittent cervical traction of 
1/10th patient's body weight for 15 minutes 
does help in increasing the hand grip strength 
in patients with cervical radiculopathy 
immediately as also if given for 7 days in 
showing a carryover effect. 

Key words : Cervical radiculopathy, traction, 
hand grip strength, hand dynamometer. 
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Extracorporeal shockwave therapy 
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Rehabilitation, Seoul, South Korea 

Question 

To evaluate the effects of extracorporeal 
shockwave therapy (ESWT) on pain, function, 
and ultrasonographic features in chronic stroke 
patients with knee osteoarthritis (OA). 

Methods 

Thirty-three knee joints in 18 chronic stroke 
patients with unilateral or bilateral knee OA 
(≥Kellgren-Lawrence grade I) were enrolled. 
The patients were randomly allocated to an 
experimental group receiving ESWT (n=9) and 
a control group receiving sham ESWT (n=9). 
For ESWT, the patients received 1000 pulses 
weekly for 3 weeks, totaling to an energy dose 
of 0.05 mJ/mm². The assessments were 
performed before the treatment, immediately 
after the first treatment, and 1 week after the 
last treatment using the following: Visual 
analog scale (VAS) for pain; patient perception 
of the clinical severity of OA; the modified 
Barthel index; the functional independence 
measure scale; and ultrasonographic features 
(articular cartilage thickness, doppler activity, 
and joint effusion height). 

Results 

The experimental group showed a significant 
improvement in the VAS score (4.50±1.87 to 
2.71±1.38) and patient perception of the 
clinical severity of OA (1.87±0.83 to 
2.75±0.46). The bed/chair/wheelchair transfer 
components of the FIM score also improved 
significantly (4.12±1.55 to 4.62±1.30). In terms 
of the ultrasonographic features, increased 
doppler activity was observed in the medial 
knee in the experimental group immediately 
following ESWT. 

Conclusion 

It is suggested that ESWT may reduce pain 
and improve function in chronic stroke patients 
with OA and may increase vascular activity on 
target site. 

Figure legends 

Doppler activity on ultrasonography in the 
medial joint in the experimental group (A) 
before and (B) immediately after the first 
ESWT session. Increased doppler activity was 
observed in the medial joint and most 
commonly on the distal femoral and proximal 
tibial surfaces. Doppler activity was also 
increased on (C) the medial ligament or (D) 
medial meniscus. 
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Question 

Chronic pain related to cervical or lumbar 
musculoskeletal disorders is a highly disabling 
condition severely degrading people"s quality 
of life. Not every patient responds to 
pharmacological therapies. Laser therapy (LT) 
consists in the application of red and infrared 
light over soft tissues, injuries or lesions. LT 
has the ability to reduce pain and inflammation 
and to promote tissue repair. Nd:YAG 
(neodymium-doped yttrium aluminum garnet) 
Q-switched laser is a new generation of high 
intensity laser with a wavelength of 1064 nm 
reaching deeper layers of skin tissue. We 
aimed to apply such LT to reduce pain in 
patients presenting with chronic 
musculoskeletal disorders. 

Methods 

27 patients (9 Female, mean age 65±16.3 y) 
presenting with chronic lumbar or cervical 
musculoskeletal pain with no surgical 
indications and resistant to pharmacological 
treatments were included. Patients underwent 
5 sessions of Nd:YAG Q-switched laser 
application over the painful area, twice a week 
(total duration of treatment: 2,5 weeks). Laser 

sessions lasted for 6 min, with a mean power 
of 7.4 W, impulse energy of 922 µj, impulse 
duration 7ns and peak power 132 kW. Before, 
after treatment, and at 2 months follow-up, 
patients" condition was evaluated with NRS 
pain scale and Lower Extremity Functional 
Scale (LEFS) or Neck Disability Index 
functional scale. Patients" pharmacological 
therapy remained unchanged during the whole 
time of treatment. 

Results 

After treatment, 25 patients reported reduction 
in pain sensation and 3 patients reported no 
change compared to pre treatment (overall 
NRS pain score pre treatment: 3.54±2.2 vs 
NRS pain post treatment: 1.54±1.89; p<0.001). 
There was also a significant improvement at 
the functional scales, both for lumbar disorders 
(LEFS pre treatment: 43.5±16.13 vs LEFS post 
treatment: 59.17±18.63; p=0.027) and cervical 
disorders (Neck Disability Index pre treatment: 
19.11±10.02 vs post treatment: 7.86±5.73; 
p=0.028). At 2 months FU, NRS pain remained 
unchanged compared to post treatment 
(p>0.05). 

Conclusion 

This study demonstrates the efficacy of high-
intensity Nd:YAG Q-switched laser therapy to 
reduce chronic pain in cervical and lumbar 
musculoskeletal disorders. The effects were 
still present 2 months after the end of 
treatment. 
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Motivators, barriers and 
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Background:Physical activity improve pain, 
function and quality of life in patient with 
osteoarthritis but long-term adherence to 
physical activity programs remains low in this 
population. Apps for smartphones and digital 
tablets could be a tool to support and motivate 
patients in their rehabilitation. 



Objectives:We aimed to explore motivators, 
barriers and requirements for the interest of an 
educational app containing a physical activity 
program in people with knee osteoarthritis. 

Methods:We performed a monocentric 
qualitative study based on semi-structured 
individual interviews. We interviewed patients 
with knee osteoarthritis (according to ACR 
criteria) and healthcare professionals 
(physician, physiotherapist, physical activity 
professional). All patients were interviewed in 
physical rehabilitation department of University 
Hospital of Clermont-Ferrand. Data were 
recorded, transcribed and coded according to 
COREQ recommendations. Number of 
subjects included was determined based on 
the data saturation principle. 

Results:We included a total of 19 subjects (14 
patients, 5 healthcare professionals, 11 
females, mean [SD] age 59.0[11.0] years, 
mean[SD] BMI 30.3[13.2] kg/m2, mean[SD] 
EVA 4.5[1.9], mean[SD] KOOS 22.7[14.9]. 
Data saturation was not reached among 
healthcare professionals. Main barriers to 
practice physical activity were linked to the 
management (pain, lack of advices from 
healthcare professionals, lack of motivation). 
Otherwise, patients are conscient of benefits of 
exercise and showed interest for personalized 
programs. Barriers for using an app were 
accessibility (price, connection, lack of 
 experience) and new technology skills 
(settings, data privacy). Motivators for using an 
app were interest for smartphones 
(adaptability, personalization, ease with the 
support). Main requirements for the 
development of an app were easiness to 
handle, personalization with different levels, 
information and advice for osteoarthritis and 
filmed exercises 

Conclusion:This preliminary study shows 
positive expectations from a sample of 
osteoarthritis patients for the development of 
an educational app with personalized physical 
activity program. Requirements will guide us 
for the construction of a patient-based app to 
promote long-term adherence to specific 
exercises 
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Tendinous shoulder – correlation 
between the isokinetic profile and 
echography 
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Introduction: 

Tendinopathies of the rotator cuff are 
responsible for the majority of shoulder pain. 
They affect the function of the shoulder and 
impair the quality of life.The application of 
isokinetics has been extended to the pathology 
of the shoulder by establishing a functional 
diagnosis by assessing the deficit of muscular 
strength.The aim of our work is to evaluate the 
correlation between isokinetic profile and 
ultrasound in patients with shoulder 
tendinopathie. * 

Materials and methods: 

This is a prospective study over a period of 3 
months, from 1 December 2018 to February 
2019, carried out at the MPR service of the Ibn 
Rochd University Hospital in Casablanca. The 
study included all patients with shoulder 
tendinopathy confirmed by osteoarticular 
ultrasonography. 

Results: 

Twenty patients were included in our study, all 
with confirmed shoulder tendinopathy on 
ultrasound. 

The mean age of our sample was 52.15 years 
with female predominance (Sex ratio 3.5 F / 
1H). 

The main clinical signs were: pain in all 
patients, functional impotence in 40% of 
patients, numbness in 15% of patients and 
fatigability in 1 patient alone. 

Depending on the type of lesion, 80% of the 
patients had tendinitis, 50% partial rupture, 
10% rupture and 1 patient calcific 
tendinopathy. 

At the isokinetic evaluation, all our patients had 
a decrease in the peak torque. Power and 
work are also diminished on the injured side. 

In the 6 patients with subscapular lesion, the 
isokinetic profile showed the decrease of the 
muscle strength of the medial rotators in 5 
patients and the lateral rotators in the 6 
patients, the rotator ratios is more imbalance of 
the injured side.  

Conclusion: 



In our study, isokinetic evaluation of the 
shoulder muscles demonstrated, in correlation 
with ultrasound, a constant change in rotator 
balance during shoulder tendinopathy. 
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Effectiveness of ultrasound-guided 
genicular nerve blocks in patients 
depending on whether or not 
rehabilitation treatment is 
performed 
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QUESTION 

To evaluate and compare the effectiveness of 
ultrasound-guided genicular nerve blocks in 
patients with chronic knee pain who received 
prior physical therapy with patients who did not 
receive any. 

METHODS 

Descriptive and retrospective study of 71 
patients treated in a two year period from 
February 2018 to February 2020 

The effectiveness of the treatment was 
assessed through pain intensity, with the 
Visual Analog Scale, before and one month 
after the technique was performed, and the 
degree of satisfaction at one month with the 
Roles and Maudsley Scale. 

Other variables collected in this study were 
age, sex, period of pain evolution, joint balance 
and rehabilitation performance.  Statistical 
analysis was performed using the SPSS tool. 

RESULTS 

71% of the patients were women. The average 
age was 69.07 years. 40.6% of the patients 
had an evolution period between 6 months and 
one year. 36.02% between one and two years. 

In the overall sample, a mean of 8.09 pre-
intervention and 1.08 per month of treatment at 
rest and 5.52 per month of activity on the 
Visual Analog Scale (VAS) was recorded, with 
a statistically significant decrease in VAS at 
rest and activity. 

On analyzing the data according to whether or 
not previous physical therapy was carried out, 
an average of 8.14 VAS was obtained in 
patients who did carry out previous treatment, 
compared to 8.02 VAS in patients without 
previous rehabilitation. 

The VAS in post-nerve block activity was 5.44 
in patients with previous rehabilitation versus 
5.64 in patients without previous treatment. 

No statistically significant differences were 
found when analyzing VAS in relation to 
whether or not previous rehabilitation was 
carried out, with treatment being effective in 
both cases. 

According to the Roles and Maudsley Scale 
the result was good or excellent for 70.8% of 
the patients. 

CONCLUSION 

Genicular nerve block is an effective technique 
in the treatment of chronic knee pain. 

This technique is just as effective in patients 
who have received rehabilitative treatment as 
in those who have not. More studies are 
needed to determine if it is a first-line treatment 
option for patients with chronic knee pain. 

Fig. 1 
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Introduction: Patients suffering from De 
Quervain's Tenosynovitis (DQT) complain of 
pain in the lateral wrist during grasp and thumb 
extension.  Therefore, movement restoration 
and pain inhibition are one of the most 
important aims of physical therapy 
applications.  

The aim of this study was to evaluate the 
contribution of a new rehabilitation approach 
based on traction exerted on the radius with 
respect to the ulna in the management of DQT. 

Patients and methods: A prospective study in 
patients diagnosed with DQT over a period of 2 
months was conducted. The rehabilitation 
protocol based on traction on the radius was 
applied on all patients for 6 weeks at a rate of 
3 sessions per week. The evaluation was done 
at baseline and 1 month after the rehabilitation 
protocol. Pain was evaluated using the Visual 
Analog scale (VAS).  Joint mobility was 
measured using goniometer and Kapandji test 
and functional capacity using the Patient Rated 
Wrist Evaluation (PRWE) score. 

Results: At the end of this study, a decrease in 
VAS was noted in all patients with a mean 
decrease of 54mm. In the same way, an 
improvement in Kapandji test score was noted 
and the final mean Kapandji cotation was 9.2 ± 
0.8. Functional improvement was also noted 
one month after, and PRWE score increased 
from 47% to 82%. 

Conclusion: the rehabilitation protocol based 
on traction exerted on the radius seems to be 
efficient at short time in the management of 
DQT. Further studies with a long term follow up 
could be needed. 
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Introduction:In major hemophiliacs, chronic 
arthropathy is responsible for severe functional 
disability and total knee replacement is 
currently the most commonly performed 
procedure for these patients.The objective of 
our work is to describe the functional results 

after rehabilitation in hemophiliac patients 
operated for total knee arthroplasty (TKA). 

Materials and methods :This is a 
retrospective descriptive study, carried out in 
the department of physical medicine and 
rehabilitation over a period of 7 years (2012 to 
2019).Evaluation consisted of a joint 
assessment, specifying all complications 
encountered, before and after rehabilitation 
which was started immediately postoperatively 
with the objectives of recovery of joint mobility, 
muscle strengthening and walking work. We 
assessed the satisfaction rate after total knee 
replacement by the IKS functional score and 
the quality of life of patients using the SF-36 
questionnaire 

Results: We evaluated a series of 12 TKA 
placed in seven patients. The mean age of 
patients was 28.7 years (25-34 ans), five 
hemophiliacs A and one hemophiliac B.The 
increase in joint range was important in all 
patients with an average of 77.54. We get 94% 
good and excellent results. The most 
significant improvement is for pain. 
Postoperative complications come down to 
recurrence of subcutaneous hematomas for 
three patients. According to IKS, pain was 
rated on average 4.5 preoperatively and 48 
postoperatively, the knee score increased to 
89.5 postoperatively versus 42.5 
preoperatively and the function score 
increased to 75 postoperatively versus 17.5 
preoperatively.The results of the SF-36 
questionnaire show a gain in physical activity 
after the intervention, which translates into an 
improvement in quality of life indicators. 
However, this improvement in functional ability 
seems to fade over time, which is explained by 
the involvement of other joints and by 
intercurrent pathologies 

Conclusion:Total knee arthroplasty has its 
place in the treatment of chronic arthropathies 
in hemophilia patients. Our results in this 
surgery in medium and long-term are good, 
even excellent, which has improved the quality 
of life in many hemophilia patients and allowed 
them to return to work 
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Ehlers-Danlos Syndrome (EDS) is a rare 
genetic connective tissue disease of which 13 
clinical forms have been identified. It is 
characterized by joint instability, a widespread 
chronic pain and many other various signs. Not 
only the diagnosis, but also the symptoms, 
including pain, may cause patients to 
experiment psychological distress affecting 
quality of life, but also social support due to the 
"invisible" nature of the disease. The objective 
of this first study is to analyze the 
psychological determining factors of quality of 
life based on medico-social and biographical 
data. 

Method: 20 people aged from 18 to 58 years, 
from the EDS Non-vascular Competence 
Center in Perpignan. They completed a 
protocol consisting of three questionnaires: 
pain (VAS), anxiety-depression (ADH), social 
support (SSQ6), and quality of life (SF36). 
Medico-social and biographical data, including 
a pain evaluation (VAS) were also collected. 
The handling of the statistical data was done 
by studying correlations and linear regressions 
(SPSS 20.4). 

Results: The correlations show that not only 
the recentness of the diagnosis, but also the 
early physical signs of the disease are 
associated with satisfaction about emotional 
support. Anxiety and depression are, for their 
part, associated with a poor quality of life. 
Linear regressions show that depression alone 
explains quality of life. Satisfaction about social 
support has very little interaction with other 
psychological dimensions. 

Conclusion: These results allow us to see the 
involvement of perceived social support and 
anxiety-depression. It makes us understand 
the psycho-social determinants of quality of life 
in people suffering from a chronic illness 
considered "invisible". While the literature is 
rich in studies relating the psychological 
consequences of chronic pain in the EDS, 
aspects related to social support and quality of 
life have been little studied. Their influence in 
terms of management will be the subject of a 
complementary study related to therapeutic 
education. 
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OBJECTIVE: 

The aim of this study was to determine the 
personal and professional risk factors for 
musculoskeletal disorders (MSDs) in a group 
of Tunisian dentists. 

PATIENTS AND METHODS: 

A Cross-sectional study was conducted over a 
period of 7 months (July 2018 to January 
2019). A self-administered questionnaire 
carried out among dentists of the regions of 
Mahdia and Monastir and among dentists who 
attended the 2nd International Congress of the 
National Association of Interns and Residents 
in Dental Medicine (NAIRDM). 

RESULTS: 

One hundred and fifty-seven dentists 
responded to the questionnaire. Their  mean  
age was 33 years with a sex-ratio of 0.58. A 
history of psychiatric disorders was noted in 
50% of the cases. The mean length of dental 
practice was 6 years. The majority of dentists 
(81.5%) spent less than 8 hours at work daily 
with a mean break time of 60 minutes. 

The prevalence of MSDs in our population was 
82.2% and the most common disorders were 
neck pain (61.2%), the shoulder pain (56.6%) 
and low back pain (52.7%). 

In the univariate analysis, statistically 
significant association was found between 
MSDs and the following factors: laterality (p = 
0.004), marital status (p = 0.002), repetitive 
movements (p = 0.001) and uncomfortable 
position (very flexed neck) during work (p = 
0.02). In the multivariate analysis, MSDs were 
influenced by length of breaks, repetitive 
movements, uncomfortable work position and 
 marital status. 



CONCLUSION: The prevalence of MSDs is 
high among Tunisian dentists and working 
conditions in terms of worktime and 
ergonomics are the most common risk factors. 
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Quality of life in patients with knee 
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Moncer1, K. Maaref1, S. El Frigui1, S. Jemni1 

1Sahloul University Hospital, Physical Medicine and 
Rehabilitation, Sousse, Tunisia 

Question: 

Osteoarthritis causes significant functional 
impairment with disability and handicap. In 
addition to its high socio-economic cost, it is a 
major public health problem because of its 
impact on quality of life (QOL). 

The objective of this study is to evaluate the 
quality of life of patients complaining of knee 
osteoarthritis. 

Materials and methods :  

This is a descriptive prospective study over a 
period of three months on knee osteoarthritis 
outpatients. Demographic and clinical data 
were collected. An evaluation by a specific 
quality of life instrument for osteoarthritis of the 
knee: "The scale of Osteoarthritis of the Lower 
Limbs and Quality of Life (OAKHQOL)" 
Version 2.3 was performed. This scale consists 
of 43 items and have five dimensions, 
"Physical Activities", "Mental Health", "Pain", 
"Social Support", "Social Activities". 
OAKHQOL's score ranges from 0 (QV lowest) 
to 100 (best QOL). 

Results: 

Were included in the study 55 patients (sex 
ratio 0.6) with a mean age of 64.8 years; a BMI 
of 31.2. 43.6% of the patients had a KL stage 
of 3 and 4, 96.3% had tibio-femoral 
osteoarthritis and 50.9% patello-femoral 
osteoarthritis. More than 2 of 3 patients (69%) 
had bilateral knee OA. The average 
OAKHQOL score was 55.8 / 100. The average 
of the different dimensions "Physical 
Activities", "Mental Health", "Pain", "Social 
Support", "Social Activities" was respectively 
47.5 / 100; 39.8 / 100; 61.2 / 100; 56.1 / 100 
and 74.2 / 100. The score of the dimension 
"Mental Health" was the most altered, proving 

that knee OA has a negative impact on the 
psychology of patients. 

Conclusion: 

Osteoarthritis is a major cause of disability and 
impairment of quality of life. The OAKHQOL 
gives an idea about the specific aspects of 
QOL of knee OA patients. 
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Interest of the practice of 
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the management of chronic low 
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1Percy Military Hospital, Department of Physical Medicine 
and Rehabilitation, Clamart, France 2Army Biomedical 
Research Institute, Clamart, France 

Question 

The current gold standard for the management 
of chronic low back pain (LBP) patients is the 
RFR protocol (Functional spinal restoration), 
which includes physical reconditioning as well 
as intellectual and behavioral learning. 
Mindfulness meditation is a state of 
consciousness that results from intentionally 
focusing your attention on the present moment 
in the absence of any judgment on the 
experience that unfolds moment after moment. 
Recent studies have shown a decrease in the 
intensity of pain in chronic LBP patients after 
several sessions of this technique. In these 
studies, it was done individually, apart from 
any other specific LBP management protocol. 
The main objective of this study is to assess 
the value of the mindfulness practice 
associated with the RFR program on functional 
improvement in subjects suffering from chronic 
LBP. The secondary objective is to determine 
the most effective mode of realization: in a 
meditation program attached to the RFR 
program or by carrying out reeducation 
(ergotherapy/physiotherapy) in full awareness. 

METHODS 

This is a single-center, prospective, 
randomized controlled, single-blind study with 
3 parallel groups: 

Usual Care = RFR (RFR program only)RFR + 
MBSR (RFR + accelerated mindfulness 
meditation program)RFR-PC (RFR with 



physiotherapy/ergotherapy in full 
awareness)The main measure was functional 
disability measured by the OWESTRY score 
and the DALLAS score 3 times: 2 weeks 
before hospitalization, at the end of the 3 
weeks of RFR and 3 months after the end of 
the RFR. The secondary measurement criteria 
were:-questionnaires measuring pain and their 
experience (EVA/HAD/SF12), kinesiophobia 
(TAMPAS score), coping/fear strategies and 
patient belief (CSQ F/PCS/FABQ), the 
patient's state of mind (FMI) and job 
satisfaction (Minnesota score)-physical data: 
gainage tests (anterior/Shirado/Sorensen) and 
spinal flexibility measurements.They were also 
collected 3 times. Another questionnaire was 
carried out in addition 3 months after the end 
of RFR. It assessed the patient's professional 
and sports recovery and his practice of 
mindfulness. 

RESULTS 

Number of subjects included as of 02/2020: 31 
subjectsComparative analysis between each 
group: before/during/after RFRIntergroup 
comparative analysis 

CONCLUSION results under analysis 
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Study regarding the impact of 
robotic equipment on recovery from 
chronic low back pain syndrome 
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1University of Medicine and Pharmacy Carol Davila, 
Bucharest, Romania 2Delfinul Clinic, Rehabilitation 
Medicine, Galati, Romania 

Question: Rehabilitation Program, including 
David Spine System has an impact in non-
specific chronic low back pain? 

Back pain is a very well-known global health 
problem affecting 80% of people at some stage 
of their lives. Many studies suggest that any 
exercise is beneficial for reducing back pain. If 
we can say that pain is subjective, physical 
deficits are evident in low back pain, so we can 
use it to evaluate the superiority of a 
rehabilitation program. The aim of this study is 
to observe the conservative intervention 
approaches, taking into account the different 
clinic and functional somatic reactions in the 
 rehabilitation program including David Spine 
System impact in chronic low back pain and to 
observe the patience compliance in changing 

their daily routine by including a daily routine 
exercise program. 

Methods:  The study was comprised by 172 
care patients presented in the Delfinul Clinic 
from Galati, Romania during May-December 
2019 for clinical evaluation and initiating a 
conservative treatment for non- specific 
chronic low back pain. Criteria for inclusion in 
the study: lumbar pain with more than 3 
months, VAS <5, DN4 Questionnaire points> 
4. Participants were randomized to receive 
both motor control and manual therapy (n = 
86), or general resistance and conditioning 
treatment (n = 86) for 3 weeks. 

Results: The initial and final individual 
assessment at patience with the help of 
Robotic David System contributed to a better 
patient compliance, a decrease in pain 
intensity on a patient's VAS scale. Being able 
to see by graphics and diagrams, the benefits 
of exercise in terms of lumbar spine mobility, 
determinate the patience is more compliant 
and motivated in certain inclusions related to 
the exercise program in the ADL. 

Conclusion: Robotic systems are a 
conservative method, useful in the treatment of 
non- specific chronic low back pain. 
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Shoulder adhesive capsulitis – 
effectiveness of ultrasound guided 
hydrodistension 
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1Ibn Rochd University Hospital, Department of Physical 
Medicine and Rehabilitation, Casablanca, Morocco 

Introduction: 

Adhesive capsulitisis a clinical entity 
characterized by loss of movement and a 
decrease capsular volume capacity. 

The goal of this study was to evaluate the 
efficacy of ultrasound-guided capsular 
distention followed by sessions of rehabilitation 
in the treatment of adhesive capsulitis of 
shoulder. 

Materials and methods: 

This is a comparative retrospective study 
spread over a period of 1 year, covering all 
patients who present with Adhesive  capsulitis, 



and who have been managed by echo-guided 
hydrodistension coupled with intensive 
rehabilitation at the department of physical 
medicine and functional rehabilitation UHC Ibn 
Rochd, Casablanca. 

Outcome values included brief arm, shoulder 
and hand impairment (DASH), pain score 
using the Visual Analog Scale (VAS), range of 
motion, quality of life (SF36), as well as the 
Constant score. Data were collected at 
baseline, as well as at one week, 4 weeks and 
12 months. 

The therapeutic protocol was based on an 
ultrasound guided hydrodistension with or 
without infiltration of corticosteroids, followed 
by rehabilitation by arthromotor and 
physiotherapy. 

 An operating sheet produced for this purpose 
enabled collection of different epidemiological, 
clinical, para-clinical, therapeutic and 
evolutionary data; in order to compare our 
results with those of literature. 

Results:  

We followed 55 patients during this study. 
Average age of our patients was 55.6 years 
(40 and 71 years), with a female predominance 
(sex ratio F / M of 1.5).  

One week after hydrodistension; pain average 
regression of 35 on VAS. At one month, pain 
average regression of 40 on VAS and at one 
year, pain average regression of 45 on 
VAS.One week after hydrodistension, there 
was a gain of 30 in Constant score, after one 
month gain of 45, and after one year there was 
a total gain of 53 in Constant score.Average 
DASH score after one month of evolution was 
65.3 and after one year was 49.2.After one 
year of evolution, average SF36 score was as 
follows: Average Physical Quality of Life Score 
was 88.67 and Average Mental and Social 
Quality of Life Score was 95.78. 

Conclusion: The results of this study 
demonstrate that ultrasound-guided 
hydrodistension with rehabilitation is clinically 
more effective for patients with adhesive 
capsulitis. 
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Backgrounds: Neuralgic amyotrophy (NA) or 
Parsonage and Turner syndrome is triggered 
at least in 25% by a viral infection: parvovirus 
B19, CMV, HSV, etc... Recently, few cases of 
Hepatitis E Virus (HEV) related NA were 
reported. This particular association remains 
little known and is overlooked by most 
physicians. Besides, clinical, electrodiagnostic 
(EDX) and MRI characteristics, as well as 
evolution of HEV-related NA have not been 
fully described yet. 

Methods: We describe longitudinally clinical 
examination, electrodiagnostic (EDX), 
biological and MRI results of 6 cases of HEV-
associated NA, diagnosed in our center. 

Results: The 6 cases were aged between 33 
and 57 years old (mean 44.5), sex ratio was 
5M/1F. All patients had positive IgM anti-HEV 
(serology) and a cervical MRI that could not 
explain clinical presentation. Overall, the 6 
patients totalize 26 mononeuropathies (range 1 
to 8 per patient), 5/6 patients had a severe 
presentation of NA, with bilateral and 
asymmetric symptoms (3 cases). HEV-related 
NA involved classical nerves such as supra-
scapular (6 cases, twice bilaterally) and long 
thoracic nerves (5 cases), some less classical 
nerves like anterior interosseous nerve (3 
cases, twice bilaterally), and some very 
unusual ones such as the lateral antebrachial 
cutaneous nerve (1 case) and the sensory 
fibers of median nerve (1 case). NA also 
involved accessory spinal (2 cases, once 
bilaterally) and phrenic nerves (1 case 
bilaterally), both originating from cervical 
plexus. The EDX pattern of these nerve lesions 
consisted of unique or multiple extensive 
asymmetric inflammatory mononeuropathies 
with severe axonal loss and numerous 
denervation signs damage involving mostly the 
supra-scapular. On scapular MRI (available for 
5/6 patients), amyotrophy in at least one 
muscle was observed in all patients. Out of 26 
nerves involved, after 12 months all had well 
recovered (³4/5 MRC scale). 



Discussion: HEV should be systematically 
screened when NA is suspected, whatever the 
severity, if the onset is less than 3 or 4 months 
(before IgMs anti-HEV disappear). HEV-related 
NA appears to be frequently associated with a 
severe pattern, without modifying the recovery 
usually observed. 
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Introduction 

The objective of our study was to determine 
the factors associated with kinesiophobia and 
its impact on the quality of life in chronic low 
back pain patients. 

Patients and methods: this was a descriptive 
and analytical cross-sectional study; conducted 
over the period from March 2019 to September 
2019. The study population consisted of all 
chronic low back pain patients seen in 
consultation with rheumatology and physical 
medicine at CHU-B. Pain intensity, duration of 
symptoms, history, endurance of core muscles, 
kinesiophobia index and quality of life were 
assessed. 

Results: We included 120 patients in the 
study. Eighty-five patients, or 70.83%, had 
kinesiophobia. The factors associated with 
kinesiophobia were the intensity of pain (p = 
0.0006); the duration of symptoms (p = 0.027); 
the history of hypertension (p = 0.03). Loss of 
endurance in core muscles, weight and gender 
were not associated with kinesiophobia. The 
quality of life was moderately deteriorated 
according to the DALLAS self-questionnaire. 

Conclusion: Kinesiophobia affects the quality 
of life in people with chronic low back pain. In 
our context it would be linked to the presence 
of hypertension, the intensity of the pain, and 
the duration of symptoms. 

Keywords: kinesiophobia; chronic low back 
pain; quality of life 
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Introduction: Regarding the large variety of 
medications tried in treatment of knee OA and 
uncertainty about best of them, the present 
study was conducted to work on Comparison 
of efficacy between dextrose NF prolotherapy 
and corticosteroid intraarticular injection in 
patients with moderate to severe knee OA. 

Methods: Thirty-eight eligible patients (aged 
45 t0 75 years) were randomly assigned to one 
of two groups. The first group received one 
intra-articular injection of corticosteroid 40 mg 
plus 1cc lidocaine 1%.  The second group 
received one intra-articular injection of 5 cc 
dextrose 20% on lateral mid patellar approach 
and four periarticular subcutaneous injections 
of dextrose 16% (4 cc dextrose 20% plus 1cc 
lidocaine 1%) in 4 areas around the knee. 

Results: The findings showed a significant 
improvement in all interested outcomes in 
steroid groups but not function component and 
overall WOMAC score of prolotherapy group 
which did not show significant improvement. 

Comparing two groups, at one month follow 
up, there were no significant differences 
between groups in VAS and WOMAC 
components of stiffness and function. 
Regarding overall WOMAC score and pain 
component of WOMAC, corticosteroid group 
showed significantly better results after one 
month (P-value = 0.046 and 0,007). 

Conclusion: According to the findings, both 
dextrose prolotherapy and corticosteroid 
intraarticular injection can decrease pain and 
stiffness of patients with moderate to severe 
knee OA. In short term, corticosteroid injection 
is superior to dextrose prolotherapy. To more 
precisely compare the effectiveness of these 
types of treatment in long time, we recommend 



further studies with longer follow up period and 
a larger sample size. 

Keywords: Dextrose neurofascial 
prolotherapy, corticosteroid, knee osteoarthritis 

Fig. 1 
 

Fig. 2 
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Question: 

Spastic gait disorders as a part of upper motor 
neuron syndrome are quite frequent among 
stroke patients nd indeed have a prominent 
role in their quality of life. Post-stroke spastic 
toe clawing is one of the main reasons for gait 
and balance disturbance. The study aimed to 
develop a severity scoring system that allows 
to semi-quantify  foot and toe position in 

general and helps to document the effect of 
botulinum toxin injections regarding 
improvement of foot/ toe position . 

Methods: 

The objective scoring questions were filled out 
based on two videos of patients whilst sitting, 
standing, and walking in anteroposterior and 
lateral view. There follows 6 categories in 
terms of patients" foot status. In case of 
varying degrees of severity across feet, the 
more severely affected foot was chosen for 
further scoring. 

 (1) Ability to walk 
 (2) Supination/pronation or eversion 
 (3) Flexion/extension of the foot 
 (4) Size of ground contact 
 (5) Toe position for toes 1 – 5 
 (6) Pain and/or ulcers 

For each of these categories, the score is 
given if absent (0), mild (1), moderate (2), or 
severe (3). Thus the total score ranges from 0 
to 18. 

Results: 

The SFD-SS of 68  patients, either with 
idiopathic focal dystonia of foot (n= 23 ) or an 
equinovarus drop foot after stroke (n=45), were 
analyzed. Prior to statistical inference, it was 
essential to investigate the consistency of the 
proposed scoring method in terms of test-
retest and inter-observer reliability. Provided 
that SFD-SS is consistent,  score investigation 
revealed that patients with focal dystonia were 
less affected and had a significantly better 
SFD-SS (p<.05). Furthermore, the SFD-SS 
appears to be sensitive enough to detect 
improvement of foot control after the treatment 
of abnormal foot position with botulinum toxin 
type A. 

Conclusions: 

The SFD-SS is a scoring system that allows to 
semi-quantify abnormal gait due to abnormal 
foot and toe position and can be used as a 
completing evaluation tool to monitor the effect 
of BoNT/A therapy of foot and toe spasticity.  
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Background 

We felt some of our patients in Spasticity 
service will benefit from a surgical opinion to 
improve passive function.A collaborative Upper 
Limb Surgical Assessment Clinic was 
developed at the end of 2017 to meet the 
needs of patients who had complex hand, wrist 
or elbow problems due to spasticity and/or 
contracture as a result of a neurological 
diagnosis and who had limited improvements 
with standard interventions. A Multidisciplinary 
Team including Occupational Therapy, 
Consultant in Rehabilitation Medicine and 
Consultant Hand and Plastic Surgeon working 
in NTW and NUTH NHS Foundation Trusts 
carried out assessments, provided 
interventions and follow up. 

Method 

Clinical notes were retrospectively reviewed 
between December 2017 and December 2018, 
a questionnaire sent to all patients addressing: 
information provided, assessment process, 
decisions made, personal outcomes and how 
they would improve the service and a follow up 
focus group was set up to explore these issues 
in more detail and to review possible outcome 
measures. 

Results 

A total of 21 patients were seen in the clinic, 17 
proceeded with surgery, 2 chose no surgery, 2 
considering at time of the review. Surgery was 
approx.4 ½ months post initial assessment and 
included:Tendon transfer, tendon lengthening, 
hyperselective neurectomy, joint 
stabilisation/release. Patients identified post 
surgical benefits of: "Looks more "normal" 
"Easier to get hand open and cleaned" "Easier 
to cut nails" "Less pain" "Easier getting 
dressed" "Not as self conscious" "Able to get 
wedding ring on" "Easier to position".  

Future plan 

The service evaluation also highlighted a 
number of actions to continue to develop the 
service: Provision of information via 
multimedia, including short videos by the staff 
and by patients who have undergone surgery. 
Using the ArmA and Goal satisfaction scales 
as outcome measure as chosen by the 
patients.  Training in neurological issues for 
staff on the surgical wards to support physical, 
communication and cognitive needs. The need 
for an increase in the number of clinics 
required to meet the demand for the service. 
development of a research protocol and review 
of the clinic referral and action pathway. 
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Serotonin syndrome mimicking 
intrathecal baclofen withdrawal in a 
patient with hereditary spastic 
paraparesis 
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Context: Serotonin syndrome is a drug 
induced condition related to an increase level 
of serotonin in the brain which may induce 
neuromuscular, autonomic and mental 
symptoms. 

Finding: We report a case of a 40-year-old 
women suffering from hereditary spastic 
paraparesis (Strumpell Lorrain disease) with 
implanted an intrathecal baclofen (ITB) pump  
for a severe spasticity.  Two days after starting 
a medication known to inhibit serotonin re-
uptake (paroxetine), she developed a sudden 
increase in lower limbs spasticity with 
continuous spasms, fever, tachycardia and 
hypertension.  Intrathecal baclofen withdrawal 
was excluded confirming serotonin syndrome.  

Conclusion: Medications that inhibit serotonin 
re-uptake may induce serotonin syndrome 
resulting in increased spasticity in patients with 
spinal cord lesion and should be prescribed 
with caution. 
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Introduction: 
Neurogenic paraosteoarthropathies are 
responsible for functional limitation. Their 
curative treatment is surgical. The objective of 
this work is to report the post-operative 
functional results of heterotopic ossifications 
surgical treatment. 

Methods: 
Prospective study carried out at the Physical 
Medicine and Rehabilitation de of the Military 
Hospital of Tunis, Tunisia. All patients 
monitored for Neurogenic 
paraosteoarthropathies between 2016 and 
2019 who had osteoma resection were 
included. The clinical evaluation specified the 
circumstances of the onset of heterotopic 
ossifications, their location, joint limitation, the 
operating reason and the methods of post-
operative rehabilitation care. The functional 
limitation caused was evaluated before 
surgery, at 1 month and 6 months 
postoperatively, using the Functional 
Independence Measure (FIM). 

Results: 
26 neurogenic paraosteoarthropathies were 
operated. The initial neurological lesion was 
a traumaticbrain injury (46.2% of cases), a 
critical illness polyneuropathy (26.9%) and a 
spinal cord injury (26.9%). The neurogenic 
paraosteoarthropathies operated were 
localized to the hip (42.3%), the elbow (42.3%) 
and the knee (15.4%). 61.5% of the 
neurogenic paraosteoarthropathies were 
immature on scintigraphy at the time of 
surgery. The indication for surgery has been 
placed in front of a functional limitation 
(57.6%), nerve compression (30.7%), a 
facilitation of nursing (11.4%) and vascular 
compression (1 patient).  The resection was 
complete in 62.5% of the cases. The median 
length of postoperative hospital stay was 10 
days. Post-operative management consisted in 
the use of the arthromotor (37.5%), manual 
alternating postures or / and braces in all 
patients and the intake of oral indomethacin 
(87.5% ). The evaluation at 1 and 6 months 

showed an improvement in joint amplitudes in 
25 joints operated on. The initial FIM went from 
77 to 91 at 1 month and to 97/126 at 6 months. 
At 6 months, only one operated neurogenic 
paraosteoarthropathy recurred. 

Conclusion: 
The surgical excision of the neurogenic 
paraosteoarthropathies allows an improvement 
of the articular amplitudes and a functional 
gain in the operated patients. These results are 
dependent on the quality of post-operative 
rehabilitation care. 
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Botulinum toxin use improves pain 
and ease of care in spasticity from 
neurodegenerative disorders in 
long-term care 
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Question: People with advanced 
neurodegenerative disorders often have 
severe increased spasticity affecting shoulder 
internal rotators/adductors, elbow and finger 
flexors, hip flexors/adductors, knee flexors or 
extensors, and ankle plantarflexors. This may 
lead to problems with pain (exhibited as 
agitation, crying, wincing, verbal and physical 
aggression) and providing care (dressing, 
bathing, toileting, hand hygiene/nail care, peri-
care, transferring, positioning). Many are 
unable to tolerate range of motion (ROM), 
There is strong evidence for use of botulinum 
toxin for post-stroke spasticity. However, there 
is a paucity of literature for the use of this 
treatment for improving tone/spasticity in long-
term care (LTC) for people with 
neurodegenerative disorders/dementia. We 
report here the treatment effect of 
onabotulinuntoxin on pain and care-giver 
burden in people with spasticity from 
neurodegenerative disorders. 

Methods: In this chart review study, 
participants had advanced neurodegenerative 
disease, resided in LTC, and were deemed to 
have significant spasticity causing at least 4/10 
in the Pain Assessment in Advanced Dementia 
(PAINAD) scale and 4/16 in the Caregiver 
Burden Scale (CBS). Interventions included 
onabotulinumtoxin to areas of concern to treat 
individualized goal(s) +/- 
stretching/splinting/positioning/seating 



changes. Statistical analysis was done with a 2 
tailed paired t-test for each outcome. 

Results: 24 charts were reviewed and deemed 
to be complete with pre and post treatment 
assessments; 23 met the criteria for pain, 23 
for CBS. Improvements were seen in all 
subjects. PainAD pre-injection mean 7.83/10, 
SD 1.59, post-injection 2.74/10, SD 2.12 
(P<0.001) (Fig. 1), CBS pre-injection mean 
was 8.57/16, SD 3.16, post-injection 3.52/16, 
SD 2.71 (P<0.001) (Fig. 2). 

Conclusions: Botulinum toxin can 
dramatically improve pain and care in people 
with spasticity from neurodegenerative 
disorders living in long-term care institutions. 

Fig. 1 
 

 
 
Fig. 2 
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Question: Intrathecal baclofen (ITB) infusion is 
a common therapy for the treatment of 
disabling spasticity with great functional 
benefits. However, a 25% complications rate 
has been reported in long lasting intrathecal 
therapies. Among the adverse events, 
cutaneous lesions hold a significant place, 
especially during the first weeks following 
surgery. In most cases, complications are 
related to local sepsis that often leads to pump 
removal. Less frequently patients develop 
noninfectious cutaneous complications. The 
management in such cases is different, without 
clear guidelines available from the literature. 

Method: We report the case of a 42 year-old 
man with cerebral palsy who benefited from an 
ITB pump implantation in our University 
Hospital. 

Results: He developed an erythematous 
lesion in front of the pump location six weeks 
after surgery, without any clinical or biological 
sign of infection. The hypothesis of mechanical 
soft tissue damage due to insufficient 
subcutaneous tissue was considered. A 
second surgery was performed after four 
months in order to relocate the pump deeper 
into the subcutaneous tissues. Infectious 
samples collected during surgery were 
negative. Two weeks after surgery, the same 
rash reoccurred. Broader explorations were 
performed and showed no sign of infection nor 
allergic reaction[GR1] . A Skin biopsy showed 
a lymphocytic infiltrate[GR2]  around dermal 
capillaries without epiderma abnormality. The 
lesions finally progressed to skin erosion and 
required pump removal. The diagnosis of 
telangiectatic reticular erythema was retained 
on clinical story and histological description. 

Conclusion: Aseptic local complications of 
ITB pump are rare. The diagnosis and 
treatment are challenging and based on few 
clinical case reports. 
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knee gait treated with high-dose 
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Question: Post-stroke motor impairments can 
lead to stiff knee gait (SKG), mainly caused by 
the spasticity of the quadriceps muscle (QM). 
Treatments are focused on reducing Rectus 
Femoris (RF) activity by either surgery or 
botulinum toxin injections (BTI). However, the 
efficacy of BTI appears to be limited in some 
cases, and the question of the involvement of 
overactivity of the other heads of the QM 
remains understudied. Here, we report on a 
patient with chronic post-stroke SKG relieved 
by high-dose BTI performed in the 4 heads of 
the QM, resulting in a major functional 
improvement. 

Methods: 2 years after a right lacunar capsulo-
lenticular infarct located in the posterior limb of 
the internal capsula, and despite 2 cycles of 
BTI targeting the RF (Onabotulinum toxin 
(onaBoNT) 100 IU) and the Vastus Intermedius 
(VI, 100 IU), a 42-year-old man was still 
complaining of left LL paresis, disabling clonus 
during volitional movements and a SKG, 
limiting his walking perimeter to 500m and 
preventing him to resume running. Thus, we 
have performed a motor nerve block (MNB) of 

the left femoral nerve trunk, which completely 
relieved the clonus and spasticity of the QM 
and improved functional outcomes. 

Results: Hence, we have progressively (i) 
increased BTI doses from a total of 300 IU 
onaBoNT in the QM, up to 500 IU (VI=150 IU, 
RF=150 IU, Vastus medialis and Vastus 
lateralis=100 IU) and (ii) reduced intervals 
between injections from 6 to 2.5 months. 
Thanks to this protocol, the patient reported 
100% of efficiency and has been able to return 
to all his previous activities. He did not 
complain of LL weakness or thigh muscle 
atrophy. He has normalized his gait pattern 
and progressively intensified his level of 
physical activity up to May 2019 when he 
completed a marathon. Our patient has the 
particularities to present a minor lower limb 
paresis on one hand, and a major QM 
spasticity on the other, explaining good 
probabilities of positive outcome if only the 
level of muscle overactivity could have been 
decreased. 

Conclusion: High-dose BTI in the QM may be 
efficient and safe to treat SKG after stroke in 
selected active patients. Femoral MNB may be 
an interesting tool in such a case to predict 
clinical outcomes and possible side-effects. 
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Question: 

Filling baclofen pumps requires the insertion of 
a needle with the use of a template to easily 
find the reservoir fill port. However, sometimes 
the pump in subcutaneous position may 
become difficult to access by rotation, 
hypermobility or weight gain of the patient after 
its implantation. As a result, filling can become 
complicated and hardly bearable by the patient 
due to multiple needle puncture which also 
increases the risk of infection. In some cases, 
radiography or invasive examination are 
required to perform the filling. 

Our patient, a 22-year-old male with spastic 
quadriparesis (cerebral palsy due to 
prematurity) had a baclofen pump implanted 



when he was 12, changed in 2005 
(Synchromed II, ref. 8637-20). Due to the 
model of his pump a filling is required every 2 
months. We first saw him for a routine pump 
refill as the pump was reaching the alarm. 
Recently he has gained 5 kilos and his pump 
has migrated to a retro-pubic position making 
the usual filling procedure difficult. We failed on 
several attempts to find the access port of the 
pump and thus to refill the pump with the 
anatomical markers using the template 
provided. 

Due to these failures, the patient's intolerance 
and the depletion of the drug reservoir, we 
attempted ultrasound guidance to perform the 
refill.  

Methods: procedure description 

The patient was positioned supine in bed. We 
used a Xario 100 ultrasound scanner, Toshiba 
(TUS-X100) with a high frequency probe (PLT 
1204). We dressed ourselves with accessories 
allowing a sterile procedure. We located the 
surface of the pump reservoir and the reservoir 
fill port. The filling cup appears as a 
hypoechoic void in the center of the surface of 
the reservoir which appears well hyper-echoic. 
We inserted the needle using ultrasound 
guiding with the out-of-plane approach. 

Result:  

The procedure succeeds in one puncture, and 
the patient was able to receive his drug. 

Conclusion:  

Ultrasound guided injections of baclofen offers 
a good distinction of the different pump 
structures allowing an easier refill. This avoids 
the need of radiation exposition and invasive 
examination. This technique thus facilitates the 
filling of pumps that are in a sub-optimal 
position. 
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Question 

Neuroorthopaedic (NO) surgery is an integral 
part of the therapeutic arsenal for joint 
deformities of neurogenic origin. Given the 
complexity of these deformities and the variety 
of possible therapies a multidisciplinary 
approach is necessary (1).Based on responses 
from the physical medical and rehabilitation 
medical doctors (PRM), the objective of this 
study was to define the current state of their 
access to neuro-orthopaedic medical-surgical 
consultation (NO MSC) and the functioning  
and to analyze their expectations. 

Methods 

This study was designed in collaboration with 
SOFMER in order to conduct a descriptive 
survey on the state of neuro-orthopaedics in 
France and it was distributed at the national 
level to all PRM doctors. The data was 
collected and stored anonymously from August 
to November 2019. 

Results 

152 PRM doctors responded (representing 50 
departments out of 101), mean age 45 years. 
44% of the doctors were practicing in a 
University Hospital Center. In current practice, 
a majority (84%) perform botulinum toxin 
injections, but only a few (20%) perform motor 
nerve blocks. 77% currently have access to a 
NO MSC, with a minimum of one listed NO 
MSC in each region (32 listed NO MSC with 
predominance in Great-West, North and 
South-East regions). 42% are satisfied with the 
current supply of NO MSC in their region. 

A variety of practitioners are involved. PRM 
doctors and surgeons were largely 
represented: orthopedic surgeons alone (30%), 
neurosurgeons (7%) and both accumulated 
(30%). To complete, occupational therapists 
(22%) and physiotherapists (25%). 

In 2/3 of the cases, motor blocks or 3D gate 
analysis were carried out in order to help with 
the therapeutic decision. 

In 28% of the cases, the consultation delay is 
more than 3 months. 

A regional organization (44%) or departmental 
(36%) seem appropriate. 

Conclusions 



Accessibility to neuro-orthopaedic care 
remains very heterogeneous in France from a 
geographical and organizational point of view. 
While the literature recommends 
multidisciplinary management, it seems that 
many neuro-orthopaedic issues are 
coordinated by only two practitioners (the 
surgeon and the PRM doctor), insufficient to 
cover the full range of therapies. Therefore, a 
precise definition of an ideal MCC seems 
necessary. 
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Question Polyhandicap (PLH), defined by a 
combination of profound intellectual 
impairment and serious motor deficits, is a 
severe condition with complex disabilities. In 
France, a large majority of PLH individuals are 
care managed in specialized rehabilitation 
centers or residential facilities, but some of 
them are care managed at home. The aims of 
this study were to assess self-perceived 
burden of natural caregivers of PLH individuals 
and to identify potential determinants of this 
burden. 

Method In this cross-sectional study, PLH 
children were recruited from a specialized 
pediatric/neurological department. The 
selection criteria of caregivers were age above 
18 years and being the PLH individual"s next 
of kin. Data collected from the caregivers 
included sociodemographic, health status, and 
psychobehavioral data, and self-perceived 
burden. In addition, the health status of the 
PLH individual was collected. 

Results The informal caregivers of PLH 
children experienced a high level of perceived 
burden. The main factors modulating caregiver 
burden were age, financial issues, health 
status, daily care, and coping strategies. The 

patients" health status was not associated with 
caregiver burden. 

Conclusions Some of the caregiver burden 
determinants might be amenable. These 
findings should help health-care workers and 
health-decision makers to implement specific 
and appropriate interventions. 
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Introduction 

The consequences and the adequate 
treatments of pediatric retractile quadriceps 
fibrosis post intramuscular injections of quinine 
salts remain unclear.  

Objective 

We report the case of a 17 years old girl who 
experienced unilateral quadriceps fibrosis with 
her rehabilitative and surgical management.  

Method 

The case report is documented between the 
age of 6yo and the end of the growth with 



clinical and functional evaluations, strength 
assessment, muscle MRIs and gait analysis.  

Results 

This girl had a rehabilitative management 
between the age of 6 years old, at which knee 
flexion limited to 90° was identified, and the 
end of growth. She underwent a surgery at 
12yo because of the degradation of the 
amplitudes and the consequences on the gait. 
At the end of the growth (17yo), surgery and 
rehabilitation management restored satisfying 
articular range of motion (Knee Flexion 110°). 
Functional evaluations (KOOS CHILD, ADL, 
Sport and play) reported good results. Gait 
analysis showed the recovery of a normal gait 
cycle. The involved quadriceps isometric 
strength remained lower than the uninvolved 
limb (Knee extensors ratio 0,73) and the 
average standards at 17yo. Using MRIs, an 
amyotrophy of the vastus intermedius was 
identified with a specific involvement in the 
distal third (atrophy and fat infiltration). 

Conclusions 

It seems essential that children with 
quadriceps fibrosis benefit from a long-term 
rehabilitation follow up along growth and 
several years after surgery. The rehabilitation 
program should grant a large part of global 
muscle reinforcement and not be limited to a 
range of motion objectives. 
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Introduction 

Cerebral palsy (CP) represents the 1st cause 
of motor disability among children. It affects 2 
to 3°/°° of the population in the world and 200 
new-borns per year are diagnosed with CP in 
Belgium. The number of adults suffering from 
CP increases. Adapted and expert care 
services for the management of their condition 
are required. However, a large number of 
adults with CP cannot access appropriate 
health or medico-social structures. This results 

in a significant involvement of carers which is 
at the origin of a significant physical and 
psychological burden. 

Objective 

The objective of this study is to analyse, 
through 4 specific questionnaires, the quality of 
life and the presence of depressive symptoms 
related to the burden of caregivers of adults 
and children with cerebral palsy, taking into 
account socio-economic and environmental 
data. 

Methods 

A systematic review was performed before this 
study was carried out. 

Design: multicentric qualitative interventional 
study 

Sample: participants were selected from the 
caregivers of patients followed at Brugmann 
University Hospital and Queen Fabiola 
Children's Hospital. 

Data collection: Questionnaires on quality of 
life, burden and detection of depressive 
symptoms completed during specific 
interviews. 

Results  

The literature review was conducted on 
PubMed, Science Direct and Cochrane 
databases. 1024 articles were reviewed by 
title, of which 48 were selected based on the 
abstracts and finally 23 were retained. The 
major findings were that an higher dependency 
of the patient leads to an heavier burden. 
Supporters might experience role overload due 
to time burden and a loss of health due to 
physical fatigue. Most of the studies looked at 
mothers 'overload. Until now, 14 caregivers 
have been included. The average Burden 
scale results showed light to moderate  
burden, and the average HAD scale results in 
symptoms of anxiety in all included subjects. 

Conclusion 

Feeling "burdened" or "distressed" by the 
demands of caregiving is the most frequently 
reported outcome associated with caregiving. 
As professionals, we need to pay attention to 
this growing phenomena, which has a great 
impact over both social and individual health. 
More studies are needed in order to establish 



earlier support strategies for home based 
caring. 
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Question 

In addition to bobath therapy in children with 
hemiparetic cerebral palsy, mirror therapy at 
home is effective on hand skills? 

The aim of this study: To investigate effects of 
Mirror Therapy as home exercise in addition to 
Bobath Therapy in children with hemiparethic 
cerebral palsy in coparison with those children 
who received just Bobath therapy 

Methods 

Total 23 children with hemiparethic cerebral 
palsy were involved in this study. Study groups 
were chosen randomly. All participants were 
collected from Denizli Yağmur Rehabilitation 
Center and Private Esenyurt Special Education 
and Rehabilitation Center. Children with 
hemiparethic Cerebral Palsy were evaluated 
using Gross Motor Function Measurement ( 
GMFM ), Gross Motor Function Classification 
System ( GMFCS ), Manual Ability 
Classification System ( MACS ) and Nine Hole 
Peg Test ( 9HPT ) scales.Acceptance criteria 
for both groups were: children with 
hemiparethic cerebral palcy aged 4-18 years fit 
with Gross Motor Classification System ( 
GMFM ) Stage 1,2 and 3 and Manual Ability 
Classification System ( MACS ) Stage 1, 2, 3 
and 4. Children in both groups were given 
Bobath Therapy for 8 weeks and children in 
research group did Mirror Therapy as home 
exercise and watched by teleconferencing and 
video recording. 

Results 

At the end of study, the effects of 8 weeks 
Mirror Therapy as Home Exercise under 
supervision of physioterapist and family were 
significantly ( p <0.05 ) effective on manual 
ability in research group. Some individuals in 
control group showed minimal improvement ( p 

<0.05 ). Mirror Therapy as Home Exercise in 
addition to Bobath Therapy in children with 
hemiparethic cerebral palsy was found to be 
more superior in improving hand skills ( p 
<0.05 ). 

Conclusions 

In addition to bobath therapy in children with 
hemiparetic cerebral palsy, applying mirror 
therapy at home leads to increased hand skills. 

Key Words: Mirror Therapy, Cerebral Palsy, 
Bobath Therapy, Hand Function 
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Question 

Is there a harmony between physiotherapist 
and mothers' expectations of rehabilitation 
regarding the treatment of children with Down 
Syndrome treated in special education and 
rehabilitation centers? 

Methods 

Mothers of 117 children with Down syndrome 
whose a mean of age 26,24±12,94 months and 
physiotherapists were included to this study. 
All participants who were being treated in 
special education centers in the province of 
Aydın. A questionnaire consisting of 6 open-
ended questions was used to describe the 
expectations and views of the physiotherapists 
and mothers about the physiotherapy and 
rehabilitation programs for the children. The 
mean age of the mothers with a child with 
Down syndrome was 36.74±4.15 years, and 
the mean age of the physiotherapists was 
34,03±9,32 years and their mean number of 
working years was 9,91±8,76. 

Results 

We found a statistically significant level of 
agreement between the physiotherapists and 
mothers regarding the appropriateness of the 
treatment provided to, expectations from the 



treatment and additional therapies for the 
children with Down syndrome (p=0.000). There 
was statistically insignificant agreement 
regarding the applied treatment methods and 
awareness about the received therapies of 
mothers and physiotherapists (p=0.010). 

Conclusions 

We believe that the views and expectations of 
the mothers should be taken into account by 
the physiotherapists when preparing a 
treatment program for children with Down 
syndrome. 

Key words: Down syndrome, Physiotherapist, 
Mother, Physiotherapy, Kappa 
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Question 

Cerebral palsy (CP) is the first cause of motor 
disability in children worldwide. CP induces 
neuro-orthopedic disorders during growth, 
which often requires regular rehabilitative care. 
The median number of paramedical treatments 
per patients CP in France is 3.85 per week (1) 
and increases according to the level of 
GMFCS with an impact on children"s daily life. 
In France, the adoption of the laws of 2005 and 
2019 allowed the inclusion of children with 
disabilities in schools. The quality of education 
for students with disabilities requires 
cooperation around all the actors (paramedics, 
families, students, and teachers) working 
around the children to enable schooling in the 
best possible conditions. Improving inclusion 
therefore needs a better understanding of 
disability by all those involved parties. 

Method 

A national survey carried out in 2019 on "what 
information do children with Cerebral Palsy 
and their parents want?" reveals that the use 
of technologies can be very helpful to answer 
that question. In particular, video materials 

such as cartoons, which can be broadly 
diffused with youtube, are very good tools to 
communicate content and could be used to 
better understand CP. However, there are 
currently no videos or cartoons on French or 
English networks explaining CP at school and 
which are adapted to a young public in terms 
of language. 

Results 

From the analysis of the keywords of the item 
"what do you want to transmit through a video 
on the PC?" a storyboard was designed from 
the story of 2 characters "Lili" presenting a 
unilateral CP and "Leo" her friend. Working in 
partnership with a graphic designer and his 
team (voice recording, engineer sound 
composition) led to the production of a cartoon. 

Conclusions 

This video in french and subtitled in English is 
available via various internet links (2). It 
explains CP from a child"s perpective in less 
than 5 minutes, as well as the related daily 
disorders and rehabilitation. It is intended for 
children, families and professionals who can 
accompany a child with CP in inclusive 
education. The use of videos remains a simple 
and accessible tool, facilitating the 
dissemination of information and the 
understanding of pathologies such as CP. 

(1) Sacaze et al 2013 (2) 
https://www.youtube.com/watch?v=lxd4g1RyW
FE 
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Question 
To assess the evidence of a relationship 
between muscle MRI and disease severity in 
Duchenne muscular dystrophy (DMD). 



Methods 
We conducted a systematic review of studies 
that analyzed correlations between MRI 
measurements and motor function in patients 
with DMD. PubMed, Cochrane, Scopus, and 
Web of Science were searched using relevant 
keywords and inclusion/exclusion criteria 
(January 1, 1990–January 31, 2019). We 
evaluated article quality using the Joanna 
Briggs Institute scale. Information regarding 
the samples included, muscles evaluated, MRI 
protocols and motor function tests used was 
collected from each article. Correlations 
between MRI measurements and motor 
function were reported exhaustively. 

Results 
Seventeen of 1,629 studies identified were 
included. Most patients included were 
ambulant with a mean age of 8.9 years. Most 
studies evaluated lower limb muscles. 
Moderate to excellent correlations were found 
between MRI measurements and motor 
function. The strongest correlations were found 
for quantitative MRI measurements such as fat 
fraction or mean T2. Correlations were 
stronger for lower leg muscles such as soleus. 
One longitudinal study reported that changes 
in soleus mean T2 were highly correlated with 
changes in motor function. 

Conclusions 
The findings of this systematic review showed 
that MRI measurements can be used as 
biomarkers of disease severity in ambulant 
patients with DMD. Guidelines are proposed to 
help clinicians choose the most appropriate 
MRI measurements and muscles to evaluate. 
Studies exploring upper limb muscles, other 
stages of the disease, and sensitivity of 
measurements to change are needed. 
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Question: What are characteristics of low back 
pain (LBP) LBP in children and its impact on 
children"s life 

Methods: 

This is a descriptive cross-sectional study. 
Evaluation includes a questionnaire about 
children"s habits. Children with LBP answered 
questions about characteristics of LBP and its 
impact on their life. 

We included 444 students, 201 boys and 243 
girls, with a mean age of 14.95 years.  The 
prevalence was 22.3% CI (95% confidence 
interval): [18.2 - 26.2]. This prevalence 
increases with age with a clear predominance 
of women. The mean age of onset of  pain was 
13.45 years 

 The average age of the first episode of low 
back pain was 13.45 years with a minimum 
age of 10 and a maximum of 17 years of age. 
The beginning mode was acute in 96 cases, 
only 3 children had a progressive start mode. 
The mean  of visual analogical scale value was 
3.37 with a minimum of 2 and a maximum of 
6. The most frequently reported trigger was 
prolonged sitting in 46% of cases and heavy 
bag in 30% of case. Concerning the impact of 
pain on school and sports ;  13 children were 
absent due to low back pain. The average 
duration of absenteeism did not exceed 2 
days. The pains motivated 18 children to 
consult either a doctor of free practice or in 
school medicine.18 children (18.2%) used 
drugs. It was paracetamol in 17 patients, anti-
inflammatory drugs in 4 cases and functional 
rehabilitation was prescribed in one case. 
Among the children who consulted a doctor, 15 
stopped their school sports activity because 
pain. The average length of school exemption 
was 8.2 months with a minimum of 1 month 
and a maximum of 2 years. 

Conclusion:  

Despite its low intensity LBP in children could 
affect school and sports activities. Most of 
studies were interested on its prevalence; next 
step is to evaluate the impact of pain in 
children"s quality of life. 
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1.Question. Can functional rehabilitation of the 
upper limbs be improved with musical aid? 
Experience has shown that yes. In this 
experience, we seek to improve neither 
dexterity nor virtuosity. Our main objective is to 
help the reduction of functional limitations and 
the improvement of the precision of a gesture, 
using one of the oldest electronic instrument 
ever made: the theremin. 

2.Method. This portable theremin, made at low 
cost and very easy to use, was made for the 
rehabilitation of the upper limbs. It consists of 
an electronic box equipped with two sensors 
(antennas) and produces music without being 
touched by the user. It uses a simple physical 
phenomenon: the variation of the capacitive 
effect of the human body, when we approach 
the hand of a plate (electrical capacitor?). By 
approaching our hand, we vary the frequency 
of an oscillator, and comparing it with the 
frequency of another fixed oscillator, we obtain 
an audible frequency. 

3.Results. The right hand controls the pitch of 
the note and the left hand controls the volume, 
by varying the distance from the hands to the 
sensors. This theremin was produced by a 
group of engineering students from ISEN 
Toulon. In addition to its primary function, 
which is to allow a patient to express himself 
through music, by moving his hands 
effortlessly since there is no need to press any 
keys, it can become a quantification tool. 
Indeed, after calibrating the device, a note and 
a sound volume are assigned to a precise 
position of the hands. So, when a note is 
played, its pitch and volume are transformed 
into data providing the position of the hands. 
We can then evaluate distances, angular 
variations, sequences of movements or time 
intervals. All this is made possible by using a 
basic microcontroller. 

4.Conclusion. It can be very easily used in 
different applications, for the benefit of people 
presenting for instance, after-effects of stroke, 
head trauma, and children or adults with 
multiple physical disabilities. 
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Universitaire Vaudois (CHUV), Division de médecine 
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Purpose: To develop a French version of the 
Physical Activity Scale for Individuals with 
Physical Disabilities questionnaire (PASIPD-
Fr) and to assess its psychometric properties. 

Methods: Transcultural adaptation followed a 
translation/back-translation process 
establishing a consensus version with an 
expert committee validation. For the 
psychometric validation 52 neurologically 
disabled participants (mean age 59.3 ±14.1 
years) participated. Criterion validity was 
assessed with the correlation between 
PASIPD-Fr and a composite score including 
various features involved in PA engagement 
using the Dijon Physical Activity Scale (PAS), 
the Activities-specific Balance Confidence 
Scale (ABC-S), Medical Outcome Study Short 
Form-12 (MOSSF12) and the 10 Meter Walk 
Test (10MWT). For reproducibility we 
assessed the intraclass correlation coefficient 
(ICC) in 49 individuals (94.2%) who completed 
the questionnaire twice in a 15-day interval. 

Results: The mean PASIPD-Fr score was 17,5 
± 13,6 METs.h/day. Construct validity showed 
moderate-to-strong positive correlation 
between the PASIPD-Fr and the composite 
score (r=0.61; p<0.0001). Construct validity 
ranged from fair to good (r=0.28-0.49, p<0.001 
to 0.05). Reproducibility was good-to-excellent 
(ICC=0.89, 0.80-0.94). 

Discussion and Conclusions: The PASIPD-Fr 
is suitable for assessing the level of PA in 
individuals with physical disability. The level of 
PA is associated with physical performance, 
balance perception, mental and physical health 
in individuals with chronic disabling 
neurological conditions. 
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Accelerometer thresholds to 
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Question: physical activity is fundamental for 
multiple sclerosis (MS) care by preventing 
comorbidities related to a sedentary lifestyle. 
This is particularly true when persons do 
moderate to intensity vigorous physical activity 
(MVPA), as recommended by the World Health 
Organization"s guidelines. This study aimed to 
evaluate whether a protocol to determine 
individualized MVPA cutoff from accelerometer 
is feasible in terms of difficulty perception, 
physical exertion and evaluation time in 
persons with MS. Methods: two 
accelerometers (embedded measure), were 
calibrated against an oxygen consumption 
system (reference system), during the 
simulation of different daily tasks (ironing, 
supermarket, walking, stairs climbing) (Figure 
1). The feasibility was assessed in terms of 
participants" overall difficulty, physical exertion 
and task durations. Results: for persons with 
MS (n=28), median overall difficulty evaluated 
with a visual analog scale (0-10) ranged from 3 
for the ironing to 6.5 for the stair task. The 
median physical exertion assed with the Borg 
test ranged from 9 – "very light"– for the 
ironing, to 13 – "somewhat hard" – for the stair 
s task. The mean overall time to realize the 
evaluation was 41 minutes. MVPA cutoffs were 
different between participants, tasks and 
accelerometer position (Figure 2). For 
example, the average MVPA cutoff for the 
ironing task ranged from 266 counts per 
minute for the accelerometer worn on the hip 
to 15475 counts per minute for the 
accelerometer worn on the wrist. 
Conclusions: every participant included in this 
study realized the entire protocol without 
particular difficulty. The entire protocol was 
realized in less than 41 minutes, with an 
overall and physical exertion results not higher 
than those observed in walking tests currently 

practiced in persons with MS. MVPA cutoffs 
varied in function of individuals, daily life 
activities and accelerometer positions; these 
variations are in favor of a previous 
individualized calibration to enhance accuracy 
of MVPA daily life measurements in persons 
with MS. 

Fig. 1 
 

 
Fig. 2 
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Context: Frailty is a geriatric syndrome whose 
prevalence increases with the aging of the 
population. It is a risk factor for dependence, 
for institutionalization, and also for short and 
long term mortality. Physical activity is central 



to his management, but there is currently no 
consensus on the type of exercise to practice. 
Objective: This literature review presents the 
effects of physical activity in frail elderly 
subjects in accordance with Fried's definition. 
The aim was also to determine the ideal 
characteristics of an exercise training program 
for frail elderly. 
Method: We carried out a literature review 
using the MeSH terms "exercise or exercise 
therapy" and "frail elderly or frailty" in the 
Pubmed, Cochrane Library and Science Direct 
databases. We only included randomized 
controlled trials, where the definition of frailty 
was clarified. 
Results: Out of 468 articles produced between 
2000 and 2017, 44 were included. We 
observed a great heterogeneity in the 
definitions of frailty as in the programs used. 
The Fried criteria were the most used. Studies 
have shown that exercise decreases frailty. On 
the physical components, it generated an 
improvement in physical performance, muscle 
strength and physical inactivity. The balance 
and walking speed results were less 
consistent. The exercise helped maintain lean 
mass, lower fat mass, and decrease 
inflammatory phenomena. It also showed 
effects on cognition, thymia and quality of life; 
the benefits on addiction and falls still to be 
demonstrated. Finally, the effects of exercise 
on hospitalizations and mortality have not been 
studied. In obese older adults, the effects of a 
multi-component program were well 
demonstrated.  
Conclusion: The best benefits seem to be 
given by a program carried out in a center, of 
the multicomponent type (aerobic and 
muscular strengthening), including sessions of 
60 minutes, 3 times a week, for 3 months 
minimum. This program must be supported by 
regular long-term physical activity. Exercise 
helps prevent fragility, reduce it, mainly by 
acting on its physical components. Future 
studies will have to specify its results, on a 
more homogeneous population, and by 
studying the effects on morbidity and mortality. 
Keywords: exercise, frailty 
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Introduction: Portable sensors (pedometers, 
accelerometers, IMU), which quantify mobility 
during everyday activities, are now widely used 
by the general public. These devices could be 
used as a complementary clinical assessment, 
allowing clinicians to quickly determine the 
number of walking cycles during physical tests 
such as the 6MWT. However, the reliability of 
these sensors is often questioned. The 
objective of our study is to study the accuracy 
of the measurement of two types of activity 
sensors (Pedometer and IMU) during a 6min 
walk test in healthy subjects. 

Methods: Thirteen healthy adults (mean 
age=42.7±17.8) were recruited to perform a 6-
min walk test. Participants were equipped with 
StepWatch devices worn above the ankles and 
GaitUp devices on the top of the feet. The 
activity was videotaped allowing the evaluators 
to perform a cycle counting which was 
considered in the study as the reference 
measure. The number of cycles was also 
measured by the portable devices. The 
reliability of the devices was examined by 
means of various statistical tests (ICC, t-test, 
Bland & Altman) carried out on the SPSS 
software. 

Results: The T-test performed do not indicate 
any significant differences between the 
averages of the measurements made by the 
instruments and the evaluators using video 
feedback (StepWatch,  mean=378.91 ± 
19.113; Gait-up, mean=381.18 ± 22.66; Video, 
mean= 381.36 ± 22.721; p>0,05). The ICC 
measurements also show strong significant 
correlations between the GaitUp and 
StepWatch portable device measurements 
(respectively ICC=0.998; CI 95% (0.991-0.999) 
and ICC=0.960; CI 95% (0.862-0.989), 
(p<0.01)). Bland-Altman's graphs illustrate the 
differences in measurements between the 
devices and those of the evaluators (Figures 1 
and 2). 

Conclusion: The results indicate excellent 
reliability of StepWatch and GaitUp. 
Nevertheless, it is important to consider the 
low measurement error rate of the devices. 
Indeed, these errors can lead to greater 
differences when evaluating other parameters 
such the distances traveled by individuals. In 
future studies, it would be interesting to 
compare the measurements made by these 

devices during daily activities, in an ecological 
environment and over longer periods of time. 

Fig. 1 
 

 
Fig. 2 
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Introduction: Several studies have 
demonstrated that instrumented insoles enable 
the quantification of steps taken in people with 
or without walking limitations. However, the 
number and location of imbedded pressure 
sensors in an insole vary considerably in the 
literature, resulting in variable step count 
accuracies. The objective of this study was to 
determine optimum locations to consider with 
minimum pressure sensors (fewer than 5), 
without altering the accuracy of step detection. 

Methods: Participants were asked to complete 
a 6-minute Walking Test at self-selected 



comfortable speed in outdoor setting while 
wearing an instrumented insole in one of their 
shoes. This insole, which is equipped with five 
pressure sensors (FSRs) located mainly under 
the heel (FSRH), the first (FSRM1), third 
(FSRM3), and fifth (FSRM5) metatarsal bones, 
and the great toe (FSRT), was developed and 
tested in a previous experiment. The step 
count algorithm used in the present study was 
also previously developed, based on 
cumulative sum of pressure signals, and tested 
with the sensor-equipped insole. 

Results: Results showed that there was no 
statistically significant difference (F=0.895, 
p=0.423) between the average step count 
accuracy of combinations from two-to-four 
pressure signals.The best accuracies per 
sensor combination were as follows: FSRM1-
FSRM5 (99.0±0.9%), FSRM3-FSRM5-FSRT 
(99.3±0.7%), and FSRH-FSRM3-FSRM5-
FSRT (99.5±0.4%). 

Conclusion: An insole imbedding two 
pressure sensors located under the first and 
fifth metatarsal bones enabled to yield a high 
accuracy in step detection. Therefore, a 
minimum of two integrated pressure sensors in 
an insole can yield a high accuracy of step 
detection. In future research, this combination 
of two pressure sensors should be validated in 
people with walking limitations because 
walking patterns could impact on results. 

P0104 
Assessment of the intensity of 
physical woakload during 
rehabilitation sessions in chronic 
post-stroke patients 
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Background: Previous research suggests 
that"s stroke patients living in community are 
sedentary and inactive. The purpose of this 
study was to determine the intensity of physical 
activity (PA) of stroke patients during they 
rehabilitation in private clinic. The second 
objective was to investigate if a relationship 
existed between the clinical data and the 
intensity of physiotherapy session. 

Methods: Only chronic stroke survivors were 
included. The primary outcome measure was 
intensity of PA. Intensity was evaluated by the 

SenseWear Armband® (SWA), the polar H10 
sensor and the Borg CR10 scale. The SWA 
was placed on the nonhemiplegic side during 
all of the rehabilitation session. The SWA was 
used to measure energy expenditure (EE) and 
the Polar H10® sensor was used to measure 
the heart rate. Clinical profil of each patients 
was evaluated with the 36-Item Short Form 
Survey, Mini-Mental Score Examination 
(MMSE), Visual Analogic Scale, Demeurisse 
score, Fatigue Severity Scale (FSS), Hospital 
Anxiety Depression Score, International PA 
Questionnary to measure activity and sitting 
time (IPAQSt), 10m Walk, Timed Up and Go 
test.   

Results: A total of 14 patients aged 65.8 ± 
10.8 with a mean poststroke period of 7.2±8.4 
year. The session lasted 48.5±5.0 minutes. 
SWA shows that the duration of moderate 
intensity of PA were 16.7±13.1min. The 
%HRmax was 78.8±22.0% and the CR10 
scale 3.7±1.7/10. It was found that 43 % of 
stroke survivors respected the PA 
recommendations based on SWA. Based on 
the Polar H10 and Borg CR10, 85% and 57% 
respectively of stroke achieve the 
recommended level of PA. There is significant 
correlation between the MMSE and mean 
METs (r=0.56, p=0.04) and EE (r=0,71, 
p=0,004). The CR10 scale is highly correlated 
with total EE (r=0,71, p=0,68). The score of 
FFS is correlated with the %HRmax (r=-0,57, 
p=0,04).   

Conclusion: Few clinical data are correlated 
with the energy solicitation in session of 
physiotherapy. There are only correlations 
between fatigue and cognitive impairment with 
the intensity of the rehabilitation. Other studies 
will have to be conducted to correlate the level 
of solicitation during the kinesitherapy sessions 
with the level of daily activity of the patients. 
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Question: 

The lack of physical activity (PA) and 
sedentary lifestyle are avoidable risk factors for 
non-communicable pathologies. They are also 
associated with high morbidity and mortality. 
Physicians regularly promote the practice of 
regular PA, but little data is available on their 
own level of activity. Furthermore, considering 
the current COVID-19 outbreak, interns and 
residents tend to spend most of their time in 
hospital, with increased work schedule. The 
aim of our study was to describe the impact of 
COVID-19 on the level of PA among interns 
and residents of the University Hospital of Ibn 
Rochd, Casablanca. 

Methods: 

We conducted a cross-sectional study in 
August 2020, among the interns and residents 
of the University Hospital of Ibn Rochd, 
Casablanca, using the short form of the IPAQ 
(International Physical Activity Questionnaire). 
The sample size was calculated with a 5% 
margin of error, with a 95% confidence level. 
The intensity of PA was expressed in MET-
minutes per week (Metabolic Equivalent of 
Task). PA intensity levels were defined as 
follows: sedentary lifestyle if < 600 MET-
minutes a week, moderate PA between 600 
and 3000 MET-minutes a week, high PA if 
MET > 3000 MET-minutes a week. Data 
analysis was performed on Excel version 
14.7.7, by univariate analysis with a 
significance level p value < 0.05. 

Results: 

263 interns and residents were surveyed. The 
mean age was 28.64 years (SD = 3.21), with a 
sex ratio of 0.42. 36.15% of the respondents 
were sedentary, 46.54% had moderate PA, 
and 17.31% had high PA. 31.3% of 
respondents were enrolled in a gym. The 
average time spent sitting per day was 3.73 
hours (SD = 3.3). There was no statistically 

significant difference in the level of PA 
between the two sexes (p = 0.18). There was 
no difference in the level of PA between 
physicians in medical departments and those 
in surgical departments (p = 0.14). There was 
no significant difference in PA level between 
physicians enrolled in a gym and those who 
are not (p = 0.40). 

Conclusion: 

Despite increased work schedule due to 
COVID-19 outbreak, more than two thirds of 
the interns and residents have moderate to 
high PA, and only one third is sedentary. 

P0106 
Effect of adapted yoga pratice on 
body image emotional well-being in 
brain-injured patients – case series 
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Question : To assess the effectiveness of an 
adapted Yoga Practice, as a brain injury 
(stroke, traumatic brain injury, parkinson 
disease, etc.) rehabilitation intervention, on 
body image and emotional well-being. 

Methods : This was a prospective case series 
of a group-based Yoga for people with brain 
injury. All yoga sessions were taught by an 
adapted physical activity (APA) teacher trained 
in Yoga practice, occurred twice per week for 4 
weeks, in «L"Espoir Rehabilitation Center » 
(Lille, France) . Yoga was practiced only in 
sitting position, in order to offer a maximum of 
brain injured patients. Body image was 
assessed with a home-made tool including 
couting of comfortable and uncomfortable 
areas before and immediately after each 
session. Emotional well-being was assessed 
immediately after each session with the 
Feeling Scale (FS) and at 4 weeks with the 
Emotional Valencia Measure (EVM). 

Results : Eight subjects were included and 
practice 8 adapted Yoga Sessions. 
Immediately, adapted Yoga statistically 
significantly improves body image increasing 
the perceptions of comfortable areas of the 
body. Emotional well-being assess by FS was 
satistically improved immediately after 5 
sessions and was also satistically improved at 
4 weeks as shown by the significant 
improvement in positive affectivities measured 
by EVM. 



Conclusion : Adapted Yoga seems to improve 
body image and emotional well-being of brain 
injury subjects. It is now part of the APA 
workshops offered in our Rehabilitation Center. 
These results must be confirmed by a 
randomized controlled trial. 

P0107 
Benefit of corrective brace in 
thoracic and thoracolumbar 
Scheuermann Kyphosis of 
adolescent 

F. Berne1, J. C. Bernard1 
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Background  

The result of corrective brace treatment in 
thoracic and thoraco-lumbar Scheuermann 
kyphosis on pain and spine deformity is poorly 
described in the literature. 

Objectives 

The main objective was to evaluate its efficacy 
in the Scheuermann kyphosis during pubertal 
growth, during the removal of the brace and 
more than one year after treatment. The 
secondary objectives were to look for initial 
clinical and radiological factors associated with 
successful treatment to improve the indication. 

Method 

This is a monocentric observational 
retrospective study conducted at the Massues 
Medical Center, French Red Cross. 55 
consecutive patients treated between 2002 
and 2017 were included on the following 
criteria : adolescent during growth (Risser <4), 
clinical and radiological diagnosis of 
Scheuermann kyphosis, treated between 2002 
and 2019 by conservative treatment by the 
same doctor and the same orthopedic 
technician, with clinical and radiological control 
more than one year after removal of the brace. 
The success was defined by the absence of 
pain in the late control and a correction of more 
than 5 ° of the dorsal or thoracolumbar 
kyphosis between the first consultation T1 
indicating the wearing of the brace and at a 
distance from its withdrawal T4. 

 

 

Results 

The overall efficacy of the treatment, both 
clinical and radiological, is 37% of patients. 
The clinical efficacy is 78.2%, the radiological 
efficiency is 46.3%. The median thoracic 
kyphosis is 50 ° at T1 versus 43 ° at T4. The 
median dorsal lumbar kyphosis is 17.5 ° at T1 
and 11 ° at T4. The median EVA is 40/100 to 
T1 and 0/100 to T4. 

Conclusion 

Corrective brace treatment effectively relieves 
spinal pain as soon as it is started and after its 
removal. It reduces hyperkyphosis without 
normalizing it according to the type of back, to 
harmonize the spinal curvatures. A larger study 
would be interesting to confirm these results. 

Fig. 1 
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There is currently a low level of evidence of the 
impact of therapeutic education on the care of 
people with a chronic neurological disease at 
risk of pressure ulcers. The objective of this 
study was to assess the impact at 3 years of a 
patient education program on pressure ulcers 
prevention for patients with chronic spinal cord 
injuries. 

Materials and methods 

This study included adult patients with any 
spinal cord injury, regardless of the cause. 
Participants attended 2 workshop groups 
focusing on pressure ulcer prevention. Various 
clinical data were gathered during an initial 
individual interview and at 3, 6 and 12 months, 
along with rating scale values from the HAD 
Scale, a quality of life scale (SF 36) and  the 
revised Skin Management Needs Assessment 
Checklist (Revised SMnac), which was used 
as the primary endpoint. 

This first part of the study was published and 
showed a significant impact of therapeutic 
education on the management capacity of the 
skin condition.We conducted a new interview 
at 36 months to assess the impact afar from 
this therapeutic education program. 

Results 

Twenty people were included. Sixteen patients 
had a traumatic spinal cord injury, with a 
median age of the injury at 234 months (14-
684). 

Patient education program was shown to have 
a significant impact on skin management 
ability, with a highly significant increase in the 
overall revised SMnac score at 3 months. 
These results were stable at 36 months. 90% 
of people declared at least one pressure ulcer 
at 36 months. There was a significant link 
between the appearance of a pressure ulcer 
and the overall SMnac score and the 2nd sub-
score: preventing the appearance of pressure 
sores (be able to do). 

Conclusions 

The first part of this study corroborated the 
hypothesis that a therapeutic education 
program conducted in the chronic phase for 
people with spinal cord injuries had an impact 
on their knowledge in terms of pressure ulcers 
prevention and that these results were 

maintained after 12 months.  This second part 
of study confirms the maintenance of the 
knowledge of people at 3 years from this 
program. Moreover, it shows a significant link 
between the occurrence of pressure ulcer and 
the overall SMnac score as well as the second 
sub-score regarding pressure ulcer prevention. 
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Question 

Despite medical treatment and rehabilitation 
program, some neck and upper back pains 
become chronical. And some of them seem 
intractable, since no surgery is available, or 
after surgery was already performed. 
Botulinum toxin A is currently used in our 
public hospital department, in spasticity, 
dystonia, etc. As it seems to have a proper 
antinociceptive action, particularly in chronic 
low back pain (1), we proposed botulinum toxin 
A injections in these chronic intractable pains 
and evaluated the benefits. 

Method  

A pilot study was conducted, including patients 
with chronic intractable neck and upper back 
pain. The pain was chronic : lasting for more 
than 3 months. The pain was intractable : there 
was no relief despite medical treatment and 
well-run rehabilitation program. Surgery was 
not indicated or already performed. The 
botulinum toxin A was injected in one to four 
painful and contractured muscles, according to 
the medical evaluation of the outpatient (at the 
day-hospital) : upper trapezius muscle, 
medium trapezius muscle, angular muscle of 
the scapula, dorsal spinal muscles. The 
injections were performed every 4 months, if 
necessary. The main follow-up criteria was the 
level of painkiller use. The secondary criteria 
was the mobility of the cervical spine. 

Results  

Ten patients were included in this study, 6 
women and 4 men, aged 54.1 (SD 7.92) years. 
The underlying conditions of the neck and 



upper back chronic pain were : cervical 
prosthetic discs in 3 cases, cervical arthrodesis 
in 2 cases, cervical-thoracic scoliosis in 2 
cases, cervical fracture in 1 case, lumbar 
arthrodesis in 1 case and cervical trauma in 1 
case. Half of the patients (50 %) reduced their 
painkiller use, one (10 %) stopped totally. 
Cervical spine mobility improved in 40 % of the 
cases. 

Conclusion  

Botulinum toxin A injections can be useful in 
chronic neck and upper back pain, in order to 
reduce the painkiller use, as a complement to 
a well-run rehabilitation program, when surgery 
is not indicated. This pilot study is very 
encouraging, and further studies are now 
necessary . 
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Common low back pain is the most frequent 
form of low back pain, with a prevalence of 80 
to 85% in the general population. Whereas, In 
children, it is around 30% and causes 
limitations in school and social activity. Several 
risk factors have been implicated in the 
genesis of the symptoms, among others, the 
type of school-bag. The objective of this study 
is to assess the impact of the school-bag type 
on the genesis of common low back pain in 
children in order to establish a preamble to a 
program for the prevention of juvenile low back 
pain. 

We conducted a cross-sectional study, among 
children who are schooled in primary and 
secondary school. Each child, has been 
questioned whether or not he had symptoms of 
low back pain, along with other questions 

about the caracteristics of the pain and the 
type of school-bag worn by the child. 

Our study included 444 students, 201 boys and 
243 girls, average age 14.95 years. The 
prevalence of low back pain was 22.3% .The 
average age at onset of symptoms was 13.45 
years.61 students with low back pain wore 
classic backpacks (among 338) and 38 would 
use shoulder bags (among 106), representing 
a prevalence of low back pain of 18% and 36% 
respectively. The difference is significant, 
children carrying schoolbags slung are 1.96 
more likely to develop low back pain. 

Schoolbag is widely known as a risk factor for 
low back pain in children Studies have 
analyzed the impact of school bag weight, type 
and length of wear. In our study, we found that 
the shoulder bag (worn over one shoulder) is a 
risk factor for low back pain. Some studies 
have suggested that increasing school bag 
weight is associated with a high prevalence of 
low back pain. The shortcoming in our study is 
that we only studied the type of schoolbag, and 
we did not study its weight relative to the 
weight of the child, nor the duration of its 
wearing. However, it is important to note that 
22.2% of children with low back pain in our 
population declared that carrying a heavy load, 
including the schoolbag, was a trigger for the 
pain. 
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Question 

Adolescent Idiopathic Scoliosis (AIS) is the 
most common spinal deformity in adolescents. 
AIS is susceptible to develop complications: 
back pain, functional impotence, cardio-
respiratory complications, osteopenia, 
psychological impact, decline in the quality of 
life. Studies have shown that Physical and 
Sports Activities (PSAs) can improve these 
symptoms, in various diseases. However, 
PSAs in AIS is a controversial subject. We try 
to respond  to this controversy with a scientific 
literature review. 



Methods 

Systematic literature review (PubMed, 
Cochrane, PEDro), from 1983 to 2019, by 3 
reviewers, according to the PRISMA and 
STRALITE methodologies. We created the list 
of keywords based on 3 domains: idiopathic 
scoliosis, sport and physical activity. The 
primary selection criterions were the reporting 
of controlled studies and cohort studies 
(prevalence or risk of scoliosis among sports 
adolescents) 

Results  

The initial search identified 182 articles; after 
removing duplicates, 19 articles meeting the 
inclusion criteria were included in the final 
analysis. These studies have a low level of 
evidence (level 3-4, grade B-C). However, we 
can give guidelines: 

- Ballet dance and Gymnastics, at high level, 
are not recommended in AIS. 

- Asymmetric sports (racket sports) are not 
contraindicated in AIS. 

- Competitive swimming is not the best 
physical activity in AIS. 

- In AIS, the total number of hours of PSAs 
must be lower than 10 hours /week 

Conclusions 

Regular PSAs is recommended in AIS but 
studies with improved scientific quality are 
necessary to specifying the modalities. 
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The aim of this work is to evaluate the 
effectiveness of a prolonged course of 
rehabilitation after surgical treatment of the 
spine for intervertebral hernias. 

Materials and methods. The study included 44 
patients (24 men and 20 women) after surgical 
treatment of the spine for intervertebral 
hernias, with radiculopathies, accompanied by 
neuropathic lingering pain syndrome. The 
intensity of pain in the lumbar region before 
treatment was 4.7 points on the visual 
analogue scale (VAS) at rest and 7–8 points 
when walking. Disability according to the 
SHRM scale was 3.1. Average score on the 
Rivermead scale at admission is 9 points. The 
rehabilitation program included: physical 
exercises to strengthen the muscles of the 
legs, back and torso, prepare for an active life 
and adapt to walking (the motor density of the 
session did not exceed 75%); 
electromyostimulation of the muscles of the 
lower extremities; acupuncture, 
pharmacopuncture in paravertebral and distal 
acupuncture points; 
chronomagnetomagnetotherapy; training on 
the Exart suspension kinesitherapeutic system. 
The duration of the course of treatment was 12 
days. 

Results and discussion. The patients received 
2 courses of rehabilitation: 3 and 5 months 
after the surgery. The main tasks of 
rehabilitation: relieving pain, increasing 
mobility, forming and training a stereotype of 
walking without support on crutches, 
strengthening the muscles of the lower 
extremities, improving muscle tone and tissue 
trophism, increasing exercise tolerance. After 
the treatment, the VAS scale decreased 
vertebrogenic pain syndrome to 3 points at 
rest, to 5-6 points when walking, according to 
the Rivermead scale - improvement to 10 
points, according to the SRM - 2 points. The 
first course of rehabilitation adapted patients to 
home conditions and returned them the 
possibility of partial self-care. The second 
course of rehabilitation consolidated the 
achieved effect and allowed the patients to 
move independently outside the premises, to 
exercise all the necessary hygienic and social 
skills. Thus, during 6 months of prolonged 
rehabilitation, including 2 courses of 
rehabilitation treatment on an outpatient basis, 
the patients restored the level of independence 
in everyday life. 
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Case Diagnosis 

A 16-year-old  girl presents a trauma to her 
right upper limb during a basketball game (an 
opponent falls on her elbow). She feels an 
audible crackling sound and has severe pain in 
the posterior surface of her elbow and medial 
epicondyle. There is immediate functional 
disability of the upper limb. 

She presents to the emergency room with her 
arm in a sling, elbow to body (attitude of 
traumatised upper limbs). The doctor finds a 
major pain with regard to the olecranon, a 
laxity of the valgus elbow. The patient couldn't 
extend her arm against resistance. 

Case Description 

Imaging showed: 

- X-Ray showed the presence of flecks of 
avulsed bone from the olecranon. This is 
pathognomonic for this lesion and is called the 
"flake sign". 

- Ultrasound shows the rupture with avulsed 
bone from the olecranon. This is associated 
with a complete rupture of the ulnar collateral 
ligament of the elbow. 

-  MRI confirmed the ultrasound results. 

The patient is operated on three weeks after 
the trauma. The surgeon finds a tears of 90% 
of the fibers of the triceps brachii tendon. Re-
insertion by fixation on the olecranon is 
performed. The postoperative consequences 
are simple. 

Discussions 

Triceps brachii tendon rupture is a rare injury 
(less than 1% of tendon ruptures). The 
average age is 47 years with a sex ratio of one 
woman to seven men. The causes of these 
ruptures are: 

- overuse in bodybuilding practitioners or 
wheelchair athletes 

- direct traumas on falls (motorcycle, cycling) 

Rupture can be partial or total. If an extension 
of the elbow persists, a partial rupture is then 
involved, and treatment is sometimes medical 
by splint. In total tears surgery allows the 
tendon to be fixed to the olecranon. 

Conclusions 

triceps brachii tears is a rare injury requiring 
rapid diagnosis for surgery to allow optimal 
recovery 
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Question. The Anterior Cruciate Ligament 
(LCA)-Return to Sport after Injury (RSI) is a 
self-administered questionnaire designed to 
quantify the apprehension to returning to sport 
after ACL injury (0=maximal apprehension and 
100=no apprehension). An ACL-RSI score ≥ 
60/100 at 6 months after injury correlates with 
a higher rate of return to sport at 2 years after 
injury. In the present study, we aimed to 
describe characteristics of people with ACL-
RSI scores ≥ 60/100 (low apprehension) at 6 
months after injury and to identify variables 
independently associated with low 
apprehension at 6 months. 

Methods. We conducted a single-center 
retrospective study. People participating in an 
outpatient post-operative rehabilitation 
program were included consecutively. 



Inclusion criteria were age greater than 15 
years, surgery less than 8 days for an ACL 
rupture. The ACL-RSI questionnaire was self-
administered at the 6-month follow-up visit. 
Baseline characteristics of people with ACL-
RSI scores ≥ 60/100 and < 60/100 were 
described. To identify variables independently 
associated with low apprehension at 6 months 
after injury, we performed a multiple logistic 
regression. 

Results. We included 37 participants: 13/37 
(35.1%) were women, mean age was 27.2 
(9.2) years and 21/37 (56.8%) had 
preoperative rehabilitation. At 6 months, 21/37 
(56.8%) had an ACL-RSI score ≥ 60/100. 
Participants who had an ACL-RSI score ≥ 
60/100 more often received a preoperative 
rehabilitation (16/21 [76.2%] vs 5/16 [31.2%]), 
were younger (26.3 [9.3] vs 28.2 [9.3] years), 
had less often knee pain (7/21 [33.3%] vs 7/16 
[43.7%]) and knee effusion (5/21 [23.8%] vs 
8/16 [50%]) at 1 month after surgery, than 
participants who had an ACL-RSI score < 
60/100. In the multivariate analysis, 
preoperative rehabilitation was the baseline 
variable independently associated with low 
apprehension at 6 months (OR [95% CI]=0.107 
[0.023 to 0.488], p=0.002). 

Conclusion. Baseline characteristics of 
patients with low apprehension at 6 months 
after ACL injury differ from those with 
persisting apprehension. Preoperative 
rehabilitation is independently associated with 
low apprehension at 6 months. 
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Question: 

The incidence of total knee arthroplasty (TKA) 
is rising, with an increasingly younger 
population who have higher activity demands. 
The aim of our review is to determine 
recommendations for physical activity following 
TKA, to develop a flyer for patients. 

Methods:   

We performed a systematic review of the 
literature using the Pubmed and Cochrane 

databases. Research was conducted by a 
physical medicine and rehabilitation doctor 
using different combinations of the keywords: 
"knee", "arthroplasty", "replacement" and 
"sport" in titles and abstracts. After reading all 
the abstracts, articles were chosen, in English 
and French.  

Results: 

39 articles were selected. We designed 3 
groups. The first included the most commonly 
recommended sports after TKA: walking (n=24 
articles), cycling (n=27 articles) and swimming. 
(n=27 articles). We included, in the second 
group, non-recommended sports such as 
football (n=15 articles), basketball (n=14 
articles), handball (n=13 articles) and running 
(n=21 articles). All other sports had no clear 
recommendations, so we defined a third group 
that we named "Unclear sport 
recommendations", such as tennis, skiing and 
hiking. Return to sport was mainly after 13 
weeks for group 1, and within 4 to 6 months for 
group 2 and 3. 

Conclusions: 

All physical activity following TKA must be 
progressive, with precaution and approved by 
the surgeon. Sports with low impact can be 
recommended, high impact sports don"t seem 
recommended. We designed a flyer 
documenting these recommendations for 
patients. Future studies are needed to assess 
the usefulness of our flyer in return to sport 
following TKA. 
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Question Isokinetic testing of ankle evertors in 
chronic ankle instability (CAI) has focused on 
peak torque at slow and fast velocities. A 
systematic review (Arnold et al. 2009) 



concluded that concentric evertor strength is 
deficient in people with CAI at both velocities. 
Pionnier (2015) noted that during isokinetic 
tests of ankle evertors, target speed was not 
always reached. Thus, choosing peak torque 
as a single outcome measure might be 
misleading. The aim of this study was to 
quantify the difference between peak torque 
and torque at peak velocity. 

Methods 3 males and 3 females (2 with CAI) 
participated in this study. CAI was determined 
by scores <24 on the Cumberland Ankle 
Instability Tool, <90% on the Foot and Ankle 
Ability Measure (FAAM) and <80% on FAAM-
sport. After warm-up, 3 maximal concentric 
contractions of ankle eversion were realized on 
an isokinetic dynamometer (Con-trex) at 
120°/s for both ankles. Peak torque (Nm) and 
peak velocity (°/s) were determined, as well as 
velocity at time of peak torque and torque at 
time of peak velocity. The difference between 
peak torque and torque at peak velocity, as 
well as between peak velocity and velocity at 
peak torque were then determined. 

Results Peak torque was always higher than 
torque measured at peak velocity (mean 
difference 3,0Nm (SD 1,8)) (fig 1). Velocity at 
peak torque (min 9°/s ; max 109°/s) stayed 
always below target velocity (120°/s) (fig. 2). 
Also, the velocity measured at peak torque 
was lower than peak velocity (mean difference 
54°/s (SD 30)). One subject (female with CAI) 
never reached target velocity (max 108°/s). 

Conclusion This study showed that peak 
torque during fast isokinetic concentric ankle 
eversion overestimated the torque measured 
at peak velocity. This difference can be 
explained by the progressive increase of 
velocity in a movement of low amplitude. 
Clinicians should be aware of this 
phenomenon and consider velocity at peak 
torque as well as torque at peak velocity in 
addition to peak torque alone. This study only 
considered fast concentric eversion, but it 
would be interesting to investigate the 
existance of a gap between peak torque and 
torque at peak velocity for other velocities, 
contractions, movements or joints. 

Promoted by CHU Lille, financial support: 
DGOS (API16-23) 
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Question: Aging is characterized by alteration 
of sensory motor function and reduction in 
neuromuscular functions which could impair 
postural balance, and consequently increased 
fall risk. The present study aimed to investigate 
the effect of physical activities associated with 
walnut supplementation on postural control 
and isokinetic knee strength in elderly men. 

Methods: Twenty healthy elderly males were 
divided into two groups in a randomized 
controlled trial: physical activities + walnut rich 
diet (CTW, n = 10); physical activities + control 



diet (CT, n = 10). The experimental protocol 
consisted in two test sessions (48 hours pre 
and post-intervention) and concurrent strength 
and endurance training (three sessions per 
week during six weeks). Bipedal with duel-task 
(counting from 0 to add 7 each time) balance 
measurements were performed in both 
conditions "open eyes" (OE) and "closed eyes" 
(CE) using the SATEL® force platform. 
Isokinetic knee strength was measured with a 
Cybex® Norm II Medimex. The peak torque of 
knee extensor and flexor was assessed with 
five repetitions at speed of 120°.s-1. 

Results: Age, height and body mass index 
(BMI) of the participants were 66.7 ± 2.8 years, 
169.0 ± 3.8 cm, 24.66±2.47 kg/m2, 
respectively. For bipedal static balance, there 
was a significant decrease in Long X and Long 
Y (p= 0.007, p= 0.032, respectively) in the OE 
condition and (p= 0.045, p= 0.05, respectively) 
in the CE condition for GTW compared to GT. 
Concerning isokinetic knee strength, statistical 
analysis, showed an improvement in peak 
torque of knee extensor for CTW and CT by 
(13.5%, 11.2%) respectively. Likewise, the 
two-way ANOVA showed an improvement in 
peak torque of knee flexor for CTW and CT 
(12%, 7%) respectively. 

Conclusion: Physical activities associated 
with walnut supplementation improved bipedal 
stability with duel-task parameters and 
isokinetic knee strength. This improvement 
could be explained by the beneficial effect of 
polyunsaturated fatty acids (PUFA) contained 
in walnut (linoleic acid, n-6; α linolenic acid, n-
3) on cognitive performances (i.e. memory) 
and the potential effect of the combination of 
strength and endurance exercises for 
developing and maintaining neuromuscular 
and cardiovascular functions in elderly men. 
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Introduction: Soccer is the most popular sport 
worldwide both professionals and amateurs. 
Most research investigating soccer injuries has 
focused on professional players while most 
soccer players are at the recreational level. We 
aimed to study ankle and foot injuries profile 

among amateur soccer clubs and to identify 
eventual risk factors.Methods: We have 
undertaken a cross-sectional study using a 
simple self-administered questionnaire based 
on the (UEFA) Injury Study Questionnaire, The 
(OSICS) system and the F-MARC consensus 
statement. The study concerned five amateur 
male soccer teams from the region of 
Monastir.Results: Fifteen replies were 
received, giving a response rate of 79%.The  
ankle was the most commonly injured site, 
accounting for 50% of players followed by knee 
(20%), groin (12%) and lumbar spine (10%) 
injuries. Among ankle/foot injuries, 68% were 
acute injuries and 48% were direct injuries. 
The combinations of injuries that worth 
attention are firstly acute indirect injuries of the 
lateral compartment of the ankle as they are 
the most frequent injuries (14%), secondly, the 
injuries of ankle posterior compartment as they 
required the longest absence period (12%). 
Defenders are the most players suffering from 
acute indirect injuries. Goalkeepers and 
midfielders are the most players exposed to 
acute direct injuries. Only 24% of injured 
players followed physiotherapy for their 
injuries.  More than half of injured players 
(56%) reported keeping sequelae. Players who 
suffer from other body locations injuries are 
significantly prone to suffer from ankle/foot 
injuries (p=0.036). However, those reporting 
using insoles are significantly at lower risk to 
suffer from ankle/foot injuries (p=0.05). This 
analysis also reveals that players who wear 
ankle/foot supports are significantly at lower 
risk of facing acute injuries (p <0.02). The 
occurrence of other body locations injuries was 
the only independent factor that significantly 
influenced ankle and foot injuries.Conclusion: 
The knowledge derived from our study can 
lead to pragmatic guidance for the prevention 
of injuries by tailoring a suitable training or 
rehabilitation programs according the physical 
demand and position of the player. 
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Question: 

Basketball is a jump sport that requires a good 
vertical flexibility for an optimal performance. 
The most commonly used term for the 
translation of force-speed torque is "explosive 
force". This work aimed to evaluate the impact 
of training and competition within a 
professional Basketball team on physical 
fitness and more particularly on muscle 
strength in the lower limbs. It also aimed to 
evaluate the influence of the morphotype on 
the position of the game. 

Methods : 

Prospective and descriptive cross-sectional 
study, conducted over a period of 4 months, 
from October 2017 to January 2018, out of a 
population of 14 professional basketball 
players. All subjects underwent standard 
anthropometric measurements and a 
measurement of lower limb muscular power by 
two field tests, namely the five jump test and 
the Sargent test. 

Results : 

Were included 14 professional basketball 
players, all male, aged 28.6 ± 4.7 years old. 
The team consisted of 3 shooting guards, 5 
center players and 6 small forwards. There 
was a significant difference (p <0.05) between 
the different anthropometric values and the 
different occupied playing positions. In 
addition, there was no significant difference 

between the mean and peak strength values of 
muscle strength and different gaming 
positions. Similarly, there was a significant 
positive correlation between height and weight 
on one hand and the power parameters 
(maximum and average power) on the other 
hand. A significant positive correlation (p<0.05) 
between power parameters (peak and average 
power) and lean mass was found. In this study, 
the centers were ectomorphic while the small 
forwards were endomorphic-mesomorphic. 
The shooting guards had the lowest score in all 
types of morphotype. 

Conclusions : 

We found that in a team, there may be 
statistically significant differences between 
players of different gaming positions. The 
results we found could allow coaches to 
customize and determine appropriate coaching 
methods, depending on the morphotype of 
each athlete. 

P0120 
Assessment of sports activities on 
children low back pain 

R. Moncer1, M. Gaddour1, S. Mtawa2, E. 
Toulgui1, S. El Frigui1, W. Wannes1, S. Jemni1 

1Sahloul University Hospital, Physical Medicine and 
Rehabilitation, Sousse, Tunisia 2Ibn Eljazzar University 
Hospital, Rehabilitation unit, Kairouan, Tunisia 

Question: what is sport"s impact on 
children"s Low Back Pain (LBP)? 

Methods: We conducted a comparative cross 
sectional study on school children. Throw a 
questionnaire we evaluated prevalence of LBP 
according to sports activities. 

Results: We included 444 students, 201 boys 
and 243 girls, with a mean age of 14.95 years.  
The prevalence was 22.3% CI (95% 
confidence interval): [18.2 - 26.2]. Prevalence 
of LBP was higher in the group who doesn"t 
practice sport (38%) with significant difference 
(OR=0,43 [0,18- 0,98], p= 0,41). We noticed 
that prevalence changes within type of sports 
and is higher in children who practice football 
and gymnastic. According to number of hour of 
sport, it decrease the risk of LBP without a 
significant difference (p=0,09).  

Conclusion: Sports activities decrease the 
risk of children"s back pain; it depends on the 
type of sport. 
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BACKGROUNG: The only current treatment of 
chronic exertional compartment syndrom 
(CECS) is surgical. Botulinum toxin (BT) shows 
good results in a study, which establishes that 
intramuscular injection of BT allows the 
reduction of intra-muscular pression (IMP) by 
66 to 71%.  
OBJECTIVES: We aim to access the injection 
effectiveness of BT in 20 patients suffering 
CECS and to investigate the predictors of 
success of BT injections.  
METHODS: 20 patients received intramuscular 
injection of BT. These patients were contacted 
between 4 and 13 months after their injection 
to complete a self-assessment questionnaire. 
Statistical analyses were achieved to 
investigate the predictives factor of success.  
RESULTS : Over 20 patients, six had total 
indolence (30%) after one (and two for one of 
the six patients) injection of BT. Six patients 
experienced a significant improvement in their 
symptoms (30%). On the other way, 8 patients 
got rather few positives effects after the BT 
injection. Four patients (20%) encountered a 
slight symptomatic improvement, and the state 
of four other patients worsened or at best 
remained unchanged. Patients who report a 
gradual restarting of activity achieve a 
statistically significant clinical response to BT 
injection. There is a significant correlation 
between the mean pressure of the anterior 
chamber and the effectiveness of the treatment 
felt by the patients. The higher distribution of 
mean pressure values is, the better are the 
satisfactory results. Unfortunately, no other 
criteria were statistically significant according 
to the sample size.  
CONCLUSION : BT shows promising result in 
this study. Nevertheless, best results were 
observed by injecting with BT all three muscles 
of the anterior and lateral compartments. The 
doses of BT used in this trial were overall twice 
bigger than this actual clinical study. The small 
number of people tested is statistically limiting 
our study. A placebo effet could be significant 
and standardized protocol has to be carried out 
to investigate the use of BT drug in CECS. 
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Questions- What is the presentation of different 
foot types, Body Mass Index(BMI), Dorsiflexion 
range of motion (ROM) & Functional ankle 
instability in young adults with lateral ankle 
sprain? Can assessment of these factors help 
in preventive strategies for chronic ankle 
instability in general Indian population? 

Methods- Cross sectional observational study. 
80 participants between age group of 18-25 
years, having unilateral lateral ankle sprain 
within past 1 year were recruited. Assessment 
of foot posture was done using arch index. 
Assessment of body mass index was done. 
Assessment of dorsiflexion ROM and 
functional ankle instability was done using 
weight bearing lunge test & Identification of 
Functional Ankle Instability questionnaire 
respectively. 

Results- This study showed that 45%, 
34%,21% of participants had low arched, 
normal arched & high arched foot respectively. 
38%,31%,30%,1% of participants were having 
BMI of overweight, normal, obese and 
underweight category respectively. 63%, 
36%,1% of participants showed to have 
reduced, normal & more than normal 
dorsiflexion ROM. 76% of participants showed 
to have functional ankle instability. Body mass 
index showed a weak association with low 
arched foot (Odds ratio- 0.72, 95% C.I- 0.29, 
1.81). Reduced dorsiflexion range of motion 
showed a strong association with low arched 
foot (Odds ratio- 3.5, 95% C.I- 1.31, 9.36). 
Functional ankle instability showed a weak 
association with low arched foot (Odds ratio- 
2.1, 95% C.I- 0.71, 6.24). 

Conclusion- This study showed that low arched 
foot type, BMI of overweight category, reduced 
dorsiflexion ROM & functional ankle instability 
are commonly seen in individuals with lateral 
ankle sprain. Reduced dorsiflexion ROM has a 
strong association with low arched foot. Hence 
assessment of foot type, BMI, dorsiflexion 



ROM & functional ankle instability should be 
done during initial management of lateral ankle 
sprain. Restoring normal dorsiflexion ROM 
should be focused to prevent recurrent lateral 
ankle sprain and functional ankle instability. 
There is need to improve awareness regarding 
presence of functional ankle instability and to 
give proper maintenance program after acute 
care of lateral ankle sprain to prevent chronic 
ankle instability in general Indian population. 
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HOLSTER, an upper-limb support to 
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Question 

To determine the effect of an ergonomic upper 
limb support (HOLSTER) on spatiotemporal 
gait parameters, shoulder subluxation and 
shoulder pain in subacute neurologically 
involved patients. Patient"s experience while 
using this support was also assessed. 

Methods 

Up to now, 10 patients (median age 45.5, min 
25, max 63 years) with severe upper limb 
paralysis were enrolled in this crossover study. 
In a randomized order, they used during one 
week the HOLSTER then a conventional arm 
sling during all standing and gait activities. 

The HOLSTER holds the arm in a functional 
position - slight external rotation and abduction 
with elbow held in slight flexion and with a 
hand support providing dynamic joint 
compression through the upper limb – while 
the conventional arm sling maintains the arm in 
internal rotation, adduction and elbow flexion. 

The outcomes were: 2-minute walk test 
(2MWT), spatiotemporal gait parameters 
(measured by an electronic walkway system), 
shoulder subluxation (measured by ultrasound 
device), subjective perceptions (using face 
scale for pain, satisfaction, comfort, ease of 
use, safety). Comparisons were realized 
between three conditions (no support, 
HOLSTER, arm sling) by means of Friedman 
tests and Mann-Whitney U tests. 

Results 

Eight patients suffered from a stroke, one from 
a traumatic brain injury and one from a 
plexopathy. Some gait parameters were 
influenced, or tended to be influenced, by the 
type of support: 

 increased distance during the 2MWT 
with the HOLSTER compared to no 
support (p=0.014), 

 improved stance time symmetry with 
HOLSTER compared to no support 
(p=0.043) or to arm sling (p=0.043), 

 improved single support symmetry with 
HOLSTER compared to no support 
(p=0.018) or to arm sling (p=0.063). 

No difference were observed for the shoulder 
subluxation and shoulder pain. Concerning the 
subjective parameters, only the ease of use 
was different between the HOLSTER and the 
arm sling, the latter being more appreciated. 

Conclusions 

The use of the HOLSTER, a simple and 
inexpensive homemade orthosis that maintain 
the paretic arm in a physiological position, 
seems to facilitate gait symmetry. 

At this stage, it is necessary to include a larger 
number of subjects to confirm these initial 
results. 
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QUESTION 
In France and United Kingdom, process to 
provision is organized but the practices of the 
professionals concerning training and 
evaluation seem heterogeneous. This survey 
was conducted as part of the European 
INTERREG ADAPT project, which aims to 
develop new assistive technologies including 
smart wheelchairs and powered wheelchair 
simulator, through French and British 
professionals involved in training and provision 



of Powered Wheelchairs (PW). The purpose of 
this survey is to report on practices related to 
training and assessment of the driving of PW. 

METHODS 
The survey was based on a literature review 
and exploratory interviews with French and 
British experts in training and PW provision. 
The questionnaire topics included 36 questions 
concerning the profile of respondents, PW 
training of the clinicians, driving training and 
driving assessment practices. The online 
questionnaire was sent to rehabilitation units in 
France, and NHS services in United Kingdom 
(UK), involved in the training and provision. 
The study received the HRA and HCRW 
Approval. The online questionnaire was open 
from November 1, 2017 to December 31, 
2018. 

RESULTS 
365 questionnaires have been completed. 
Common points emerge from this survey: 
Professionals declare themselves highly 
competent in a comparable way in training 
support or in provision. The absence of a 
standardized process or the lack of the use of 
standardized grid in the evaluation is also a 
common element (figure 1). Some points also 
statistically diverge, as the profile of the 
trainers, more occupational therapists centered 
in France, and the training (figure 2), that is 
organized during the initial formation in France, 
and during update formation in UK. 

CONCLUSIONS 
While there is a basic form of consensus 
regarding tasks training, the modalities of 
training process and assessment are relatively 
subjective in both French and UK sides. This 
survey is in line with the conclusions of Le Ray 
(2012) and Bozec (2013) concerning the limit 
of practices standardization. Despite the 
variability and the lack of objectivity concerning 
the PW drivers training, it also suggests that 
practices are not so different in both sides of 
the Channel. 

Fig. 1 
 

 
 

Fig. 2 
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WHO defined in 2016 a list of priority assistive 
products everybody with disabilities in the 
world should have access to. It includes 
technical aids (TAs) for mobility, for vision, for 
hearing, for (electronical) communication, for 
perception and cognition, and for ambient 
living and activities of daily living (ADLs). Many 
of these TAs and assistive products are 
needed for our patients in neurorehabilitation, 
either in a certain phase or in the long term 
course. The German model of phases in 
neurorehabilitation proven since 1995 can help 
to define when and which technical aids should 
be available, either to assist neurorehabilitative 
treatment in this phase or to compensate 
disablements or to reduce dependence upon 
care. 

TAs for mobility are most often used and 
prescribed, to enable basic movements like in 
a wheelchair or to assist standing and walking 
independently. They are  followed by TAs for 
the upper limb, either reducing deformity, 
spasticity and pain, or enabling movements 
and performing ADLs. Nearly in the same 
frequency, TAs for reducing assistance in 
using toilets, bathing and clothing are needed, 
mostly for a long term. If stroke patients regain 
the ability to dress and bath without personal 
assistance in the postacute rehabilitation 
process after stroke if they have a high chance 
to maintain independence in ADLs up to five 
years. Patients with speech disorders after 
acquired brain lesions can profit from TAs for 
communication. Some problems with disturbed 
vision and/or eye movements can be 



compensated by TAs for vision and visual 
perception. 

As some studies showed the long term use of 
TAs is more persistent if the TAs have been 
introduced to patients and caregivers during an 
inpatient or outpatient rehabilitation service. 
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INTRODUCTION: A recent retrospective study 
has demonstrated the analgesic efficacy of 
immobilization of the lumbar spine by custom-
made rigid lumbar brace in non-specific low 
back pain associated with Modic type 1 
changes. This effect seems to be linked to the 
mechanical origin of active discopathy. Series-
produced rigid back brace, less expensive and 
easier to use, could have a comparable clinical 
effect. To our knowledge, no study has 
evaluated the interest of these orthoses in 
active discopathy. 

OBJECTIVE: To assess the clinical value of a 
series-produced rigid orthosis (SLEEQ©) in 
non-specific chronic low back pain associated 
with Modic type 1 changes. 

METHOD: It is a series of 6 cases collected in 
3 departments of PRM university Hospital from 
November 2019 to February 2020. The belt 
consists of a rigid dorsal shell and two rigid 
lateral supports with unique size. Patients 
assessed had chronic nonspecific low back 
pain associated with Modic type 1 changes 
confirmed by MRI. They had 2 consultations 
with the physician (baseline and at 4 weeks). 
Pain evolution at 4 weeks measured by an 
average VAS of the last 72 hours and the last 
week was evaluated as well as the adherence 
to the belt, patient satisfaction, patient global 
impression of change (PGIC scale) and 
evolution of the function (OSWESTRY). 

RESULTS: Three men and 3 women (average 
age = 43 years, average EVA = 70/100, 
average ODI = 30.6% at inclusion). Four 
patients had an improvement in the average 
VAS in the last week (from 15 to 20/100); only 
one had a worsening of the VAS (onset of 
sciatica). Putting on the belt was easy for the 
whole population. The wearing time of the belt 
was 7h30/day on average (min 2h; max 13h) 
depending on the tolerance. Three patients 
found the belt comfortable with improvement 
on PGIC score (0-3), the other 3 did not notice 
any change (PGIC score 4-5). The belt had no 
significant effect on function (ODI). 

CONCLUSION: Wearing a standard rigid 
lumbar belt may help reduce average last 
week pain. The profile of responding patients 
could be linked to the comfort. Ease of use, 
limited side effects and reduced cost, make it 
possible to consider this type of orthosis as an 
interesting therapeutic opportunity. These 
results have to be confirmed by a prospective 
randomized trial. 
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CONTEXT: Previous studies have shown that 
persons with multiple sclerosis (MS) present 
significant muscle fatigue during activities of 
daily living including gait. The use of simple, 
light weight assistive devices could therefore 
potentially improve the quality of life of this 
population. For this reason, an elastic strap-
based leg flexion orthoses (LFO) has been 
developed at our rehabilitation center with the 
aim of facilitating lower limb triple flexion during 
gait. While there is currently no gold standard 
for measuring neuromuscular fatigue in this 
population during functional tasks, recent 
advances in wearable technologies now 
enables the assessment of gait kinematics and 
EMG activity remotely, and their use is 
explored here to quantify orthosis efficacy in a 
small subset of patients. 

OBJECTIVES: The aims of this study therefore 
are to: 1) discuss the forces and limitations of 
using wearable sensors to assess changes in 
lower limb movement control/fatigue 
development during gait in MS; and 2) quantify 
the effect of the LFO on neuromuscular fatigue 
and perceived exertion. 

METHODS: Four persons with MS did two 6-
minute walk tests (6MWT; with and without 
LFO). During the tests, surface 
electromyography (sEMG) signals were 
collected using wireless sensors (Delsys 
Trigno). The shift in median frequency of the 
sEMG power spectrum (MDF) has been 
proposed as an early indicator of 
neuromuscular adaptation associated with the 
development of muscular fatigue. Inertial 
measurement units were used for measuring 
degradation in the kinematic walking pattern. 

RESULTS: In the absence of LFO, there was a 
rapid drop in MDF for the quadriceps muscle 
during the 6MWT. With LFO, the MDF drop 
disappeared, but the distance covered during 
the 6MWT was not changed. Instead, muscle 
activation intensity decreased for all 
participants. 

CONCLUSION: For persons with MS, early 
signs of neuromuscular fatigue in the 
quadriceps can be measured during the 6-
minute walk test. This is compensated by 
simple assistive devices such as the LFO and 
would be associated with a decrease in muscle 
activation. Use of the device seems therefore 
to favour muscle fatigue reduction over 
increasing distance in this population. 
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1) Question  

Some quadriparetics patients encounter lack of 
autonomy for performing self urinary 
catheterization procedure in safe, efficient and 
hygienic conditions. The procedure consists of: 
opening pants while seating in a chair, hanging 
the urinary pocket carefully, open and 
introduce the catheter, remove it and dispose 
of the urinary bag and put pants back on.  This 
procedure has to be done 4-5 times a day. The 
existing solutions in the market did not fulfill 
their problem, these patients were dependent 
of a third party for this. 

2) Methods 

An Ultimaker 3 extended 3D® printer has been 
implemented in the Rehabilitation Service of 
University Hospital of Liège (Belgium) and a 
group of specialized educator and occupational 
therapist has received a formation in 3D 
design. A multidisciplinary team was formed 
including the quadriparetics patients, 
specialized educator, nurses, occupational 
therapists and rehabilitation physicians. The 
catheter recommended for these patients was 
the SpeediCath Compact® (male). The team 
evaluated the existing solutions and their 
issues with the patients and eventually came 
up to an idea of solution This solution was 
created though 3D design and a prototype in 
PLA plastic was made with the 3D printer. 

3) Results 

Our tool is inspired from the FreeHand Textile 
Support® design but exhibits news 
characteristics (Fig.1): 

 Bigger for a better hand-grip, 
 With a hook to suspend the urinary 

bag; 
 And a hole to insert the catheter in 

vertical position; 

In addition, several accessory tools were 
created to grab the urinary bag and hold it on 



the hook (Fig.1). The tools were tested with the 
SpeediCath Compact® and after a few 
adjustments a definitive model has been 
elaborated. These custom-made tools allow 
them to be autonomous for the urinary 
catheterization procedure (Fig.2). 

Fig 1 : Prototype 

Fig 2 Self-catheterization 

4) Conclusion 

The urinary catheterization procedure was 
difficult to be done in safe, efficient and 
hygienic conditions by several quadriparetics 
patients and the market-existing solution were 
not sufficient. The elaboration of a 3D custom-
made tool for the use of the SpeediCath 
Compact® by a multidisciplinary team 
including the patients has been a success and 
gives them a complete autonomy in this 
procedure. 

Fig. 1 
 

 
Fig. 2 
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Introduction 

Stroke is the third leading cause of death and 
the leading cause of disability. The recovery of 
a stable, efficient and harmonious walk is one 
of the primary objectives of the management of 
functional rehabilitation of the hemiplegic 
patient after stroke. 

Purpose 

The aim of this study is to describe functional 
results after Foot orthoses and rehabilitation in 
hemiplegic patients with Equinus deformity of 
the foot. 

Patients and materials: 

It"s a retrospective study of 30 hemiplegics 
with paralysis of the levers, collected in the 
department of physical medicine and 



rehabilitation of Ibn Rochd University Hospital 
of Casablanca, over one year. The 
epidemiological data, clinical and quality of 
walking after orthosis equipment of levers 
muscle are evaluated by the functional 
ambulation classification (FAC). 

Results: 

The average age was 60 years (37 to 83 
years), there was a male dominance, 20 
patients with ischemic stroke and 10 with 
hemorrhagic stroke. 

Voluntary control at the level of the foot levers 
was: 0/5 in 20 patients, 1 / 5 patients in 10 
patients. All patients benefited from an 
orthoses of levers muscle and the walk was 
done at the admission with an English cane. 

Walk after rehabilitation: 60% of patients walk 
without help 26% walk with help AND 13% do 
not work. 

Conclusion: the use of the levers orthoses 
finds its place to improve the walking pattern 
and bring more autonomy and stability. 
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Question. It is a common concern that the lack 
of fit between user needs and assistive devices 
characteristic can cause troubles in 
accessibility and sustainable use of such 
devices, causing problems in cost, functionality 
and quality of life for individuals with 
disabilities. In the last decade, new fabrication 
mode emergence (3-D printing, co-creation) is 
seen as a viable answer to the lack of fit and 
access to individualized assistive devices 
(IAD). Kerpape Rehabilitation Center have 
built, over the last five years, an unique and 

innovative model of services that allow 
engineers, therapists and users to cooperate in 
building IAD using 3-D printing - the Rehab-
Lab, empowering all actors in the process. The 
goal of this presentation is to discuss 
implementation tools (Rehab-Lab logic model 
and implementation indicators) created to allow 
reliable Rehab-Lab replication in other 
contexts. Method. A generic Rehab-lab logic 
model was co-constructed along with potential 
users from Italy, Denmark, Swiss and Belgium 
during a formal Rehab-Lab Training. From this 
logic model, reliability and implementation 
indicators (e.g. availability of resources (3-D 
printer, material, trained therapist, manager 
and technological respondent, accessible 
software), were derived by the research team 
and documented through the implementation 
process. In addition, individual, organizational 
and systemic determinants of implementation 
were measured. Results. Our process allow for 
the co-construction of a robust logic model that 
facilitate the knowledge mobilisation and 
implementation of Rehab-lab, and that can 
also be contextualised and adapted to different 
settings of implementation. The determinants 
measurement shows a change in individuals, 
material and organizational determinants of the 
implementation. Conclusion. The Rehab-Lab 
implementation tools can facilitate the reliable 
implementation of the services model and 
facilitate access to individual assistive devices. 
Further studies are needed to investigate the 
effectiveness as well as cost-benefits of such 
models.  
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Question. Nowaday, the emergence of new 
fabrication mode of assistive devices (AD), 
such as 3-D printing and co-creation, might in 
some context challenge traditional role and 
conception of occupational therapist in the 



provision of AD. Especially, there is a tension 
between the empowerment principle 
underlying OT interventions and the implication 
of a non-OT maker (user or engineer) in the 
adaptation process. Thus, many factors can 
influence the adoption of these new fabrication 
mode by the occupational therapists. The goal 
of this study is to investigate the perceptions of 
occupational therapists about facilitators and 
obstacles to co-conception and 3-D printing for 
individualized assistive devices provision. 
Method. The Kerpape Rehabilitation center 
(France) have built an unique and innovative 
model of services that engage occupational 
therapists in the co-construction of 
individualized AD using 3-D printing - the 
Rehab-Lab. Occupational therapists that have 
contributed to the creation of at least one 
individualized AD have been recruited and 
individually interviewed to explore their 
perceived facilitator and obstacle to their 
participation in the Rehab-Lab activities. The 
interviews have been transcribed verbatim and 
have been the object of content analysis. 
Results. The results will be presented using 
the Human Activity Assistive Technology 
model and the Consolidated Framework for 
implementation model dimensions. Conclusion. 
New models of practices, such as the Rehab-
Lab, challenge occupational therapists in their 
usual assistive device attribution process. 
However, implementation of this new mode of 
AD provision is feasible and might results in 
positive impacts for the stakeholders involved.  
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Hand surgery and rehabilitation have grown 
significantly in developed countries for several 
years. In Africa these two specialties have 
been established more recently. In cameroon, 
since five years an initiative carried out by " 
SOS main Douala", " Kiné du Monde" and the 
"GEMMSOR" has enabled the training of 
several health professionals ( Medical Doctors, 
physiotherapists) in hand rehabilitation and 
orthoses. We present our activities regarding 
hand and upper extremities rehabilitation  
during one year at Saint Cecile medical clinic 
of Yaoundé,nation's capital of the country. 

A total of 39 patients were treated in the 
department with an average age of 35.74 
years (1 month to 82 years). The male sex was 
mainly represented with 27 patients. Among 
the patients followed, ten presented with 
stiffness of the wrist and finger interphalangeal 
joints, five with lesions of flexor tendons, five 
with  lesions of extensor tendons including 
three cases of maillet finger and two cases of 
lesions in zones V and VI. 

The other health conditions were post 
traumatic radial palsy (05), brachial plexus 
injuries (04), shoulder dyskinesia (03), sprain 
of the joints of  fingers (02), elbow flexum (02); 
Dequervain"s  tenosynovitis  (01),  postburn 
scar and trigger thumb. Regarding splinting, 
thirty-seven orthoses were made: 
immobilization orthoses, buddy loop finger 
splint, dynamic finger extension finger dynamic 
orthoses, Capener orthosis, Stack orthosis, 
banana orthosis.  

In Cameroon, a lot of  efforts are still needed to 
train health professionals to improve hand 
rehabilitation in all the country. 
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Question/ Study- Orthowedge Offloading 
Modified Footwear is useful in treatment of 
Diabetic foot ulcer. 

Methods- 65 patients with type 2 Diabetes 
Mellitus suffering from Neuropathic non healing 
foot ulcers were included in the study. Each 
patient had given customized Orthowedge 
Offloading Modified footwear according to 
involved foot area. Regular follow up was done 
till healing of foot ulcer. Protective extra depth 
diabetic boots with custom moulded insoles 
were prescribed at the time of discharge after 
complete healing of ulcer. 

Results- Age group involved was between 35 
to 68 years. 38% patients were having ulcers 
under 1st metatarsal area, 47% had heel 
ulcers while 15% had midfoot ulcers &charcot 
foot. 80% of the patients showed complete 
healing  of foot ulcer within the period of 8-
14weeks.  All patients were ambulatory during 
this period.None of the patient underwent 



amputation following use of this modified 
footwear. 

Conclusion- Orthowedge Offloading Modified 
footwear is an effective tool in treatment of 
Diabetic foot ulcer. This new approach enables 
to reduce healing time of the ulcer while 
keeping patient self ambulatory and functional. 
It also avoids amputation by allowing complete 
healing of ulcer. In India, because of 
customary traditions of not using footwear in 
the house, awareness regarding  the care of 
foot and its daily inspection is very important. 
Also the Doctors, Podiatrists and Pedorthotists, 
Orthotists should work together to develop and 
to use newer, more cost effective and easily 
accessible ways of management of Diabetic 
foot ulcers. 
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BACKGROUND: The restoration of motor 
functions of neurological patients is a priority 
task of medical rehabilitation that aim to 
improve patient"s quality of life. There is an 
apprehension that the ankle foot orthosis is not 
always effective for this patient population. 
There has been a substantial increase in 
evidence supporting the use of peroneal nerve 
functional electrical stimulation (FES) to 
alleviate drop foot in people after 
stroke. OBJECTIVES:The purpose of this 
review is to aggregate the results of different 
scientific investigations studying the application 
of peroneal nerve FES to stroke population 
and added value of using FES technologies 
instead of ankle foot orthosis (AFO). We will 
present only evidence-based data from reliable 
clinical studies on the potential of use of FES 
devices in clinical practice. METHODS: We 
performed a clinical literature review on the 
use of FES devices for the restoration of 
pathological gait disorder in patients after 
stroke. A detailed literature research has been 
done in accordance with the rules for designing 
a scientific literature review. The search was 
conducted on PubMed, Cochrane, Web of 
Science, ScienceDirect, Embase, Pedro with a 
final output of 63 articles. The keywords were 
"stroke", "post-stroke rehabilitation", "FES", 
"functional electrical stimulation", "gait 

disorder", "spasticity", "falls". In our review we 
focused on the influence of FES on improving 
walking speed, kinematics, gait symmetry, the 
ability to overcome obstacles. RESULTS: 
Modern FES technologies like the WalkAide, 
Odstock Pace XL and Bioness proved to be an 
exciting part of modern therapeutic 
interventions. Current evidence for the use of 
peroneal nerve FES for the treatment of drop 
foot with patients after stroke is very promising 
in terms of its efficacy and safety. FES devices 
positively influenced on the patient"s walking 
speed, reducing energy costs for walking, the 
frequency of falls and spasticity of muscles of 
the lower limbs, increasing confidence and 
comfort while walking. CONCLUSION: 
According to our findings the use of FES with a 
stroke population is increasingly becoming a 
viable and effective standard of care of foot 
drop in all over the world. 

P0135 
Percutaneous or transcutaneous 
tibial posterior nerve stimulation in 
the treatment of neurogenic 
overactive bladder: Where are we 
now? 

L. N. Medeiros1, E. Alves2, R. Sousa1, M. 
Alves2, T. Matias2 

1Centro de Medicina de Reabilitação de Alcoitão, Adults 
Rehabilitation, Lisboa, Portugal 2Centro Hospitalar 
Universitário Lisboa Norte - Hospital de Santa Maria, 
Physical and Rehabilitation Medicine, Lisboa, Portugal 

QUESTION: Management of neurogenic 
overactive bladder (OAB) is a complex issue 
with no uniform treatment strategy. When 
treatment fails or adverse effects of oral 
therapy occurs, options include 
neuromodulation, botulinum toxin injections, 
and surgical approach. The use of tibial nerve 
stimulation has been recommended and can 
be delivered using a needle (percutaneous 
tibial nerve stimulation-PTNS) or surface 
electrodes (transcutaneous tibial nerve 
stimulation-TTNS). Although PTNS has proven 
to be a valid therapeutic strategy, the 
alternative with TTNS may be more 
comfortable and feasible. This study evaluates 
the existing data about both techniques in 
order to compare their effectiveness in patients 
with OAB of neurogenic origin. METHODS: A 
PubMed database search was performed 
using the terms "tibial nerve" and "bladder" 
restricted to "title/abstract". The works were 
selected considering the relationship with 
PTNS, TTNS, neuromodulation, and OAB. No 
limit of date was applied. RESULTS: 303 



articles were found, from which 68 were 
selected for meeting our criteria. Both PTNS 
and TTNS appears as an option of treatment of 
refractory neurogenic OAB. From the selected 
data, 33 studies were focused on PTNS, while 
23 approached the TTNS method. Only one 
work compared directly both techniques, 
applying PTNS and TTNS for 12 weeks to 
patients with idiopathic OAB, and the authors 
have found that the response to 
transcutaneous neuromodulation was no lower 
than that reported for PTNS. In this study, 
patients with neurological diseases were 
excluded, despite there is evidence of benefit 
of TTNS in patients with bladder dysfunction 
from neurogenic origin. CONCLUSION: In 
neurological patients, including those with 
Spinal Cord Injury, Parkinson Disease and 
Multiple Sclerosis, TTNS appears to be a safe 
and acceptable modality of treatment of OAB, 
with the advantages of being noninvasive, well 
tolerated and easy to be self applied without 
discomfort. The treatment with TTNS and 
PTNS requires a long term follow up, with a 
course of 12 weekly sessions recommended 
by most centres, and adherence to therapy can 
be also be influenced by its convenience. We 
conclude that further studies are needed to 
compare the effectiveness of TTNS versus 
PTNS in the treatment of neurogenic OAB. 

P0136 
Ventilatory support weaning in a 
neurological Post Intensive Care 
Unit (PICRU) 

J. Paquereau1, H. Prigent2 

1APHP - Raymond Poincaré University Hospital, Unité de 
Soins de Rééducation Post-Réanimation, Garches, France 
2APHP - Raymond Poincaré University Hospital, 
Department of Physiology and Functional Exploration, 
Garches, France 

Question  

Opened in 2016, the Post Intensive Care 
Rehab Unit (PICRU) in Raymond Poincaré 
University Hospital (Garches – France) 
manages patients with neurological injuries 
(cerebral or medullar) before transitioning to 
PM&R ward. The aim is to help rapid ICU 
(Intensive Care Unit) discharge in order to 
combine early multidisciplinary rehab programs 
and a high level of monitoring. Mechanical 
Ventilation (MV) can be performed either 
invasively by tracheotomy (IMV) or non-
invasively (NIV). To improve overall care, we 
decided to focus on the ventilatory outcome of 
PICRU patients. 

Method  

We retrospectively collected data from patients 
who required MV during their PICRU stay from 
December 2016 to January 2020. 

Results 

Among 194 patients admitted in PICRU, 35 
needed MV upon arrival (18%), 31/35 with IMV 
(89%) and 4/35 with NIV (11%).  PICRU stay 
was significantly longer in patients with MV (54 
days versus 39, p<10-9). 

MV was resumed for 16 patients during PICRU 
stay although they were weaned from MV in 
ICU. 

Overall 51/194 patients (26%) required MV 
during PICRU stay. 24 patients (47%) were 
successfully weaned, 6 patients transitioned 
from IMV to NIV. 

Ventilation weaning was not possible for the 
remaining 27 patients (53%), among them: 

 - 8 (30%) deteriorated requiring 
readmission to ICU 

 - 5 (19%) were admitted to PICRU for 
a determined duration with an 
assessment goal (mainly for 
consciousness or neuro orthopedic 
disorders not for MV weaning) 

 - Among the 14 other weaning failures:  
o o 3 patients (11%) left PICRU 

with IVM: to a specific 
ventilatory weaning unit, a 
care facility or discharged at 
home 

o o 11 (41%) were discharged 
with long time NIV (69 %) 

PICRU duration did not significantly differ 
between weaning success and failure groups 
(p=0.20) but weaned patients were significantly 
younger (p=0.037). 

Discussion and Conclusion 

Ventilation weaning failure is frequent in 
PICRU patients. We expected a higher 
weaning rate. This could be due to the severity 
of the underlying neurological and/or 
respiratory failures of patients addressed to 
PICRU. 

Unexpectedly, the requirement to resume MV 
in PICRU was frequent, suggesting the need to 



develop weaning strategies between ICU and 
PICRU teams. 

P0137 
Mechanical ventilation initiation in 
Post Intensive Care Unit (PICRU) for 
neurologically impaired patients 

J. Paquereau1, H. Prigent2 

1APHP - Raymond Poincaré University Hospital, Unité de 
Soins de Rééducation Post-Réanimation, Garches, France 
2APHP - Raymond Poincaré University Hospital, 
Department of Physiology and Functional Exploration, 
Garches, France 

Question 

The Post Intensive Care Rehab Unit (PICRU - 
SRPR in french) in Raymond Poincaré 
University Hospital (Garches – France), a 12 
inpatients unit, opened in 2016. It promotes 
early discharge from Intensive Care Unit (ICU) 
for patients with neurological impairments. Its 
aim is prompt access to multidisciplinary rehab 
programs associated with a high level of 
clinical monitoring, before transitioning to 
PM&R wards.  While ventilatory support can be 
provided either invasively through a 
tracheotomy (IMV) or non-invasively (NIV), we 
noticed that some patients admitted free of 
mechanical ventilation (MV) required MV to be 
resumed in PICRU whereas the weaning had 
been obtained in ICU. We decided to focus on 
the characteristics of these patients. 

Method  

We studied retrospectively, between 
December 2016 and January 2020, the data 
from the patients who required MV during their 
PICRU stay although weaning had been 
obtained in ICU. 

Results 

Among 194 patients admitted in PICRU, 159 
(82%) were unventilated upon arrival. 

During PICRU stay,  16 (10%) resumed MV. 
We considered it as a delayed ventilation 
weaning failure. For these patients, MV was 
started again by IMV (10) or NIV (6) shortly 
after admission (median delay: 2 days [1-17]) 
upon persistent hypercapnia. 

Three patients transitioned from IMV to NIV, 8 
patients (50%) still needed MV upon PICRU 
discharge (7 NIV, 1 IMV). 

Compared to all PICRU patients, delayed 
weaning failure group patients showed 
significant differences: 

 - older age (mean age 55 years old 
versus 42), p=10-20 

 - more frequent brainstem injuries 
(stroke or tumor) p=0,017 

 - longer mean PICRU duration: 66 
days [31-132] versus 36 days, p=10-
26 

Discussion – conclusion 

Delayed MV weaning failure is not exceptional 
in patients with combined neurological and 
ventilatory impairment. It suggests that the 
assessment of weaning success should be 
longer in this population. Physical rehabilitation 
could contribute to MV requirements by 
increasing the ventilatory need. But MV 
weaning should be closely monitored, 
especially in older patients with brainstem 
injuries, highlighting the value of a close 
partnership between ICU and PICRU teams. 

P0138 
Management of neurogenic bowel 
dysfunction in a patient with spinal 
cord injury and Parkinson disease 

E. Cristescu1, K. Devinuwara1, A. Dworak-
Kula1,2, A. Bowen1,2, V. Holt2 

1Leeds Teaching Hospitals NHS Trust, Chapel Allerton 
Hospital, Department of Neurorehabilitation, Leeds, United 
Kingdom 2Leeds Teaching Hospitals NHS Trust, Chapel 
Allerton Hospital, Leeds, United Kingdom 

Objectives: To establish  the challenges that 
neurorehabilitation team encounter while 
treating patients with neurogenic bowel 
dysfunction after various parts of their brain 
and spinal cord were damaged severe enough 
to compromise nutrition and cause severe 
morbidity.  

Methods: Although these aspects are well 
known and explained in different clinical 
guidelines(e.g. Guidelines for Management of 
Neurogenic Bowel Dysfunction in Individuals 
with Central Neurological Conditions Initiated 
by the MASCIP) sometimes we fail to meet the 
needs of individuals for effective bowel 
management appealing to colostomy as a final 
solution. We want to outline some of the 
 problems that we often encounter in managing 
neurogenic bowel syndrome by presenting the 
case  of a patient who was faecally incontinent 
with absent voluntarily control of the process of 



defaecation due to  a total cord compression 
after unstable T10/T11 fractures on  
background of severe ankylosing spondylitis 
and severe Parkinson disease. 

Results: The longer duration of 
gastrointestinal dysfunction from Parkinson 
disease associated with total SCI resulted in 
symptoms of irreversible abdominal distension, 
pain and constipation and use of multiple 
laxatives which led to a long hospital 
admission and dramatic decline of quality of 
life. After undergoing an intensive surgical 
procedure to relocate the large intestine 
outside the  body  due to postoperative 
complications patient succumbed. 

Conclusion: Given that  patient has presented 
in our neurorehabilitation department  with 30 
years history of Parkinson disease and 
complete SCI we did not have  the opportunity 
to manage the neurogenic bowel  in early 
acute onset hence there were not many 
therapeutic options left from the list with 
hierarchy of interventions for neurogenic bowel 
management  and the path to the last solution, 
colostomy, was shorter than we were 
expected. This proves  again that bowel 
dysfunction  is a major life-limiting problem and 
much more studies and careful approach is 
needed to target a successful  outcome. 

P0139 
Urodynamic profile of patients with 
urinary disorders in Neuro-Behçet – 
about 7 cases 

R. El Beloui1, A. Hajar1, H. Soukaina1, F. 
Lmidmani1, E. F. Abdelatif1 

1Ibn Rochd University Hospital, Department of Physical 
Medicine and Rehabilitation, Casablanca, Morocco 

Question: 

What are the caracteristics of the urinary 
disorders in patient with Neuro-Behçet in the 
urodynamic exploration? 

Methods: 

A retrospective study was conducted inour 
department during  02 years[2017-2019]. This 
study included seven patients wth neurobehçet 
and urinary disorders that underwent an 
urodynamic assessment. 

Results: 

The average age was 36,3 years [26 – 50]. 
There was a male predominance. The average 
duration of the evolution was 2 years, brain 
injury was predominant. 

4 patients reported Urge urinary Incontinence 
with Increased daytime frequency, 2 patients 
have Nocturia with dysuria and 1 patient had 
Mixed urinary incontinence with dysuria. 

Uroflowmetry was normal in 2 patients, Dysuria 
was found in 5 patients (4 of them with 
Detrusor sphincter dysynergia) associated with 
a significant post-voiding residue. 

On cystomanometry, 6 patients have a 
detrusor overactivity  dangerous to the upper 
urinary tract associated with  Urinary 
incontinence. 

3 patients have increased external sphincter 
activity. 

Conclusion: 

urinary disorders in neurobehcet are varied 
and require good management to avoid impact 
on the upper urinary tract. 

Urodynamic tests provide objective information 
regarding the abnormal function of the urinary 
tract and allows us to conduct the right 
treatment. 

P0140 
Painful bladder syndrome – a 
therapeutic alternative 

S. Arbaoui1, Z. Boukara1 

1Saad Dahleb University, Medicine, Blida, Algeria 

Painful bladder syndrome or interstitial cystitis 
is a chronic inflammatory disease of the 
bladder and not a bacterial urinary tract 
infection that is characterized by frequent and 
pressing urges to urinate and severe perineal 
pain with or without urination difficulties. Its 
causes are not elucidated for a long time 
considered to be of psychological origin, even 
"hysterical". In the USA the diagnosis of 
interstitial cystitis has been established in more 
than 43,000 patients(1) 

Material and method 

We report a retrospective study of 16 patients 
explored in the PMR service of the Blida1 



University Hospital during the year 2016 for 
urgenturia and painful needs that are annoying 
in everyday life. 

Results 

The sex ratio is 9 women / 7 men; average age 
is 28.4 years. They presented characteristics in 
common, namely chronic pain with failure to 
anticholinergics and classic painkillers, 
negative psychological and social 
repercussions or even academic failure in 04 
cases. The MHU score was between 3 and 4. 
Urodynamic examination objectified a similar 
pattern with low pressures and reduced 
capacity related to painful need. 

Discussion 

Of the 16 patients explored, 09 were treated 
and followed in the department by using 
Fluoxethine (1gel / day) with a therapeutic 
education.We noted positive results in 06 
patients, in 66.6 % of the cases. The 
satisfaction rate of 86 % with a reduction of the 
MHU score by at least one point with reduction 
of painful needs and the number of urination 
more than 50 % during the day and 67% at 
night, resulting in a significantly improved 
comfort of life. 

Conclusion 

There are no signs or markers specific to this 
disease, we must proceed by elimination 
before we can conclude with a painful bladder 
syndrome but we must "think about it in the 
face of an urinary urgency with failed 
anticholinergic therapy. Even if there is no 
therapeutic consensus, the use of Fluoxethine 
seems to be an interesting prospect to improve 
the comfort of life for patients and reduce their 
physical and moral pain which deteriorates 
their quality of life. 

1-SANT G.R.: Interstitial cystitis. Monographs 
in Urology, 1991, 12, 3, 37-62. 

2-Mouracade P, Saussine C. La cystite 
interstitielle : quel traitement en 2008 ? 
Progres-FMC 008;18:1—8. 
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Economic cost of incontinence in 
acquired brain injury rehabilitation – 
a pilot study  

A. Martini1, H. Jackson1,2, K. Beros1 

1Brightwater Care Group, Brightwater Research Centre, 
Osborne Park, Australia 2University of Western Australia, 
Medicine, Crawley, Australia 

Question: This pilot investigation aimed to 
quantify the economic costs of incontinence in 
a community-based brain injury rehabilitation 
setting, and investigated whether costs 
decreased following intervention with assistive 
devices to support increased independence in 
toileting. 

Methods: Prospective cohort analysis of 
longitudinal data from clients (n=16) aged 18-
65 years admitted to a community-based 
rehabilitation service in Western Australia. All 
participants were assessed to have urinary 
and/or double incontinence requiring staff 
intervention. Attendant care needs and costs 
were estimated using the Northwick Park Care 
Needs Assessment (NPCNA) tool, translated 
to a Western Australian health and disability 
services context. The cost of consumable 
products was estimated using clinical staff 
reports, with unit costs obtained from site 
inventories and suppliers. Data were collected 
at baseline and three months after intervention 
with assistive devices. Analysis was conducted 
using repeated measures t-tests. Cost 
estimates are reported in Australian dollars 
(AU$). 

Results: Client age (10 females, 6 males) 
ranged from 24-64 years (M = 48.1yrs, SD = 
12.9). At baseline, average weekly care needs 
were estimated to be 15.3 hours (SD = 9.8) per 
client, at an average weekly cost of $7,249.86 
(SD = $6,503.78). The mean daily cost of 
consumable products per client was $26.01 
(SD = $18.83). After intervention with assistive 
devices, mean weekly care needs reduced to 
11.0 hours (SD = 8.1) per client, costing 
$6,616.57 (SD = $4,831.72). However, this 
change was not significant for care needs (p = 
.079, Cohen"s d = 0.48) or cost (p = .666, 
Cohen"s d = 0.11). There was a significant 
reduction (p = .003, Cohen"s d = 0.52) in 
average daily cost of consumable products 
over the study period to $16.10 (SD = $19.08). 

Conclusion: Incontinence is associated with 
substantial economic cost in a cohort of people 
receiving community rehabilitation services for 
ABI, calling for more attention to the prevention 
and effective management of this condition. 
Pilot data from this study are suggestive that 
assistive devices help to reduce costs; 
however, a randomised controlled design using 
a larger sample is needed to confirm these 
data trends. 
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Question: The World Health Organisation 
predicts that injury will be the fourth largest 
global burden of disease by 2020.Trauma can 
cause physical and psychological problems 
that affect an individual"s ability to return-to-
work (RTW). The opening of UK adult Major 
Trauma Centres (MTCs) has increased 
survival rates, but it remains unclear whether 
adequate vocational and psychological support 
exists post-injury. Aim: To develop and test an 
intervention to support RTW after trauma 
(programme grant RP-PG-0617-20001). We 
aimed to understand where, and if, patient 
rehabilitation needs are currently met, and to 
map UK NHS rehabilitation (usual care) across 
five major trauma networks. Identification and 
exploration of service gaps/barriers to 
accessing support was used to inform 
development of our RTW 
intervention. Method: Using systems 
methodology, service users, rehabilitation 
providers, solicitors, work and pensions 
representatives, and other relevant 
stakeholders (n=106) were consulted in order 
to map usual care. Semi-structured 
interviews/focus groups explored where and 
when rehabilitation is provided post-trauma, 
and where service gaps exist in supporting 
RTW and psychological issues post-trauma. 
Co-design workshops were conducted across 
5 MTCs to refine the mapping in specific areas 
and to explore barriers to proposed 
intervention delivery. Publicly available 
documents were consulted where 
necessary. Results: Whilst some well-
established pathways do exist, the complexity 

and inconsistency of UK trauma pathways was 
highlighted. Common issues included: a) lack 
of psychological support, with a greater focus 
on physical recovery; b) geographical disparity; 
lack of expertise and services in rural areas; c) 
inconsistent and disjointed transition from 
acute to community services; d) uncertainties 
about referral pathways due to service 
changes/decommissioning; e) service 
providers lack of confidence to address RTW 
and psychological needs; f) poor service 
provision for specific conditions. Conclusion: 
Findings informed the development of our 
RTW intervention and highlighted potential 
barriers to its delivery in the trauma pathways. 
The intervention will be tested in a feasibility 
study to explore whether it can be delivered 
and whether service gaps have been 
addressed. 

P0143 
Exploring methods for cross-
sectoral knowledge transfer in 
neurorehabilitation from a highly 
specialized hospital-based unit to 
municipal level in Denmark 

J. Damsager Lauesen1, H. Munk1, C. Lundin 
Overbeck1, L. Kræmer Sundekilde1 

1Rigshospitalet, Copenhagen University Hospital, 
Department of Neurorehabilitation/TBI Unit, Copenhagen, 
Denmark 

Question: The Danish Health Authority 
determined in a national survey, that ministerial 
efforts towards creating cohesion and quality in 
neurorehabilitative interventions across sectors 
were unsatisfactory. This project explores 
different designs of cross-sectoral knowledge 
transfer from a highly specialized level with the 
purpose of enhancement of competencies in 
neurorehabilitation in community-based health 
professionals (CBHP"s) to determine feasibility 
and sustainability within an existing 
organizational structure. 

Methods: The project comprises of three 
components. Component one and two are 
exclusively tested in cooperation with four 
selected municipalities from the Capital Region 
and the Zealand Region in Denmark. 
Component 1 – Course: A course for health 
professionals from rehabilitation centers in the 
selected project municipalities. Component 2 – 
Multidisciplinary mobile unit: On-site 
consultation for (CBHP"s) in the selected 
project municipalities regarding potential 
rehabilitative interventions for the subject in 
case. The consultation is performed by a 



multidisciplinary mobile unit comprising health 
professionals from a highly specialized 
hospital-based neurorehabilitation unit. 
Component 3 – Hotline: The telephone hotline 
offers counseling regarding neurorehabilitation 
to (CBHP"s) in the east of Denmark, the Faroe 
Islands and Greenland. 

Results: Preliminary results show: Answered 
questionnaires from 40 (CBHP"s) indicate 
satisfaction with content and applicability of the 
course. Based on three of 10 planned actions 
a multidisciplinary mobile unit appear resource 
consuming at both hospital- and at community 
level. However, users communicate that 
actions were purposeful and aided further 
rehabilitative interventions. The telephone 
hotline receives, on average, 1.5 inquiries per 
week within various aspects of 
neurorehabilitation and based on 36 
respondents there appear to be great user 
satisfaction. 

Conclusion: Preliminary results indicate that 
knowledge transfer appears possible. 
Knowledge from this project should help inform 
decision makers of pathways for cross-sectoral 
knowledge transfer, their estimated feasibility 
in large scale and thereby their potential 
sustainability. 

P0144 
Employment in the care pathway of 
neurological patients – 
implementing the training tool for 
managers 

M. Eigenmann1, F. Silvaggi1, E. Guastafierro1, 
C. Toppo1, C. Scaratti1, M. Leonardi1 

1Fondazione IRCCS Istituto Neurologico Carlo Besta, 
Neurology, Public Health, Disability, Milan, Italy 

Question The number of people with chronic 
diseases (CDs) is dramatically increasing with 
significant social and economic implications for 
the employment sector. CDs can bring to have 
poorer employment prospects and to early 
retirement. This regards in particular people 
with psychiatric and neurological conditions 
such as migraine, multiple sclerosis and 
stroke. Therefore, it is fundamental to redesign 
the role of the workplace, developing 
employers" and employees" skills in facing 
such challenge. Misinformation on the work 
ability of people with CDs, can result in stigma 
and discriminatory attitudes. 

Methods The EU Joint Action "Chrodis Plus: 
Implementing good practices for Chronic 
Disease", has a specific work package on 
employment and chronic diseases that has 
developed a Training Tool for managers based 
on a biopsychosocial approach to health, 
targeting human functioning, and chronic 
diseases commonalities. A pilot testing of such 
tool, conducted in 7 organizations from 5 
European countries, has been developed to 
test and ensure the feasibility and usability of 
the tool in the workplace. 

Results Results show that the Training Tool 
helps managers to increase their own and 
others awareness on the benefits of a good 
management of CDs in the workplace, 
reducing discrimination, opening the way for 
increased employment, and improving the 
quality of life of people with CDs. The training 
sections deal with inclusiveness, workability 
and strategies for helping people with CDs to 
stay or return to work. Moreover, it suggests 
the Chrodis Plus Checklist on environmental 
inclusiveness, which results feasible to screen 
areas of the organization, which need actions 
for a better inclusion of all employees. 
Composed of 40 items, it has been evaluated 
as an effective first step towards the 
generation of new ideas for action. Available 
from April 2020 on www.chrodis.eu. 

Conclusion Targeting managers for promoting 
inclusion and participation of all employees in 
the labor market through the implementation of 
this training tool, will have numerous benefits: 
employees affected by chronic conditions will 
have the possibility to include employment in 
their care pathway; the organization as a whole 
will benefit from the inclusion and achieved 
work ability of all its employees. 

P0145 
A model of a platform of services 
proposing comprehensive, targeted 
and proportionate support to enable 
persons with disabilities and highly 
dependent to stay at home 

S. Jean1, E. Lamon1 

1Handicap Services Alister, Haut-Rhin, Mulhouse, France 

The authors introduce « Handicap Services 
Alister», a platform offering comprehensive 
and coordinated services solely dedicated to 
enable individuals suffering from disability 
following cerebrovascular lesion, 
neuromuscular or neurodegenerative diseases 



(with or without tracheostomy) to stay or return 
at home. 

This platform consists of support services and 
more specifically encourage beneficiaries to be 
independent. It includes 50 separate 
accommodations in adapted and secured 
environment and offers  personalized and 
proportionate care.  

It promotes independent living and family life; it 
allows to prevent any setback and facilitate 
discharge from healthcare and medical/social 
facilities. On average, 300 persons benefit 
from such support every year. 

Methodology : 

The platform of services « Handicap Services 
Alister" has been designed taking into account 
the following parameters: 

-          Targeted audience; 

-          Modalities of care provided 

-          Pre-requirements and support toward 
independence  

-          Material and human resources 

-          Funding  

-          Security and quality considerations 

-          Required authorizations 

-          Partnerships 

 This model is presented to allow other 
stakeholders to replicate similar arrangements. 

P0147 
Long term complex care unit – a 
new service in the care pathway for 
severely disabled patients in Paris – 
one-year review of functioning 
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Question 

Long term complex care unit are special unit 
created at the regional healthcare agency"s 
request, to offer care facility to patients with 
disabilities and a high level of human and 
technical dependence. This unit, which 
combines a living space and a place of care, 
welcomes patients of all ages, with a relatively 
stabilized state, whose nursing load and 
medical complexity prevent the return home or 
the admission in the medico-social sector. 

Methods 

The unit offers a global and multidisciplinary 
approach including often heavy care, 
maintenance rehabilitation with significant 
adaptation work and psychological support. 
These goals are based on a personalized life 
project set up by therapists and care givers. 
This is a retrospective study with data collected 
from the patients files during 1 year from 
January 2019 to January 2020. 

Results 

The unit is composed of 24 beds and takes 
care of patients with various pathologies and 
profiles. They are mainly men (73%) with an 
average age of 57 years [18;77]. The cause of 
their disability was most often stroke (36%), 
often multiple strokes or at the level of the 
brain stem, followed by tetraplegia of various 
origins (post-traumatic, Guillain Barre 
syndrome or amyotrophic lateral sclerosis). 
Their upstream trajectory was very 
heterogeneous, even if a large proportion 
comes from neurological and respiratory 
rehabilitation units (70%), other services 
include general medical wards (23%), or 
intensive care units (10%), with very long 
lengths of hospitalization in these services 
before admission in our department (266 days 
[33;842]). Patients required a high level of 
technical care : 45% needed ventilatory 
support, including 24h/24 in 4 patients; 68% 
had a tracheostomy and 86% a gastrostomy.   

Conclusions 

This experimental unit seems to provide 
solutions for severely disabled patients who 
get stuck in their care pathway. Training of the 
teams around the management of invasive 
devices is necessary to safely organize care as 
well as daily activities. The singularity of this 
unit is linked to the complexity present in each 
field: medical, social and psychological and 
requires work of coordination, reflection and 



permanent adaptation in the face of the 
association of these complex situations. 

P0148 
Designing for cost in the care 
pathway model to help stroke 
patients transition to independent 
living 

S. Bivas1, S. Banerji2, J. Heng2, D. Menezes2 

1Synphne Health Inc., West Orange, NJ, United States 
2Synphne Pte Ltd, Singapore, Singapore 

Question: The effects of Stroke result in a 
profound profile of burdens across a wide 
range of cost and impact domains. Direct and 
indirect costs affect the patient, healthcare 
systems, families and caregivers, as well as 
the commercial business landscape. This 
results in uncertain recovery, long-term 
dependence, high cost of treatment and 
outcome plateaus. The aim of this paper is to 
elaborate a simple approach to drive a goal-
based recovery and reduce treatment and 
disease burden costs to a patient by enabling 
increased independence or return to work, 
combining a digital technology-enabled clinic 
and home-based program. 

Methods: Subjects underwent therapy 
sessions on the SynPhNe platform 
(www.synphne.com), a wearable, connected 
technology that trains cognition and movement 
together using brain-muscle feedback. This is 
a retrospective study using data from 
commercial operations where chronic (12-120 
months) and plateaued subjects engaged in 
24-36 sessions over 6-9 weeks. Sessions 
lasted 60 minutes at a frequency of 2/3 times 
per week initially at a training centre followed 
by daily home-based sessions using the same 
technology. The severity range at recruitment 
was severe to mild (FMA Min/Max = 17/55; 
ARAT Min/Max = 0/57). All reported 
dependence in activities of daily living or 
inability to return to work. Costs were 
calculated in money and time terms and 
whether patients were able to return to work. 

Results: Plateaued subjects were able to gain 
independence on pre-selected goals such as 
writing, eating, drawing and the like. Those 
who took the device home could self-
administer the therapy with help from a family 
member. The transition to home enabled 
dosage to increase by >50%, direct costs to 
reduce by 30% and indirect costs such as 
travel, etc. by >50%. Exhaustion and time 

spent due to travel significantly reduced. Some 
patients could begin to attend work again. 

Conclusion: The transition to home program 
using the SynPhNe platform promises 
significant sustainable benefits to patients and 
caregivers and in future to providers, 
government and society. Cost metrics are 
impacted through goal-based rehabilitation, 
self-administration and overall accessibility. 
Going back to paid work significantly reduces 
disease burden cost according to subjects. 

P0149 
Status of rehabilitation of the dizzy 
patient in France – focus on 
vestibular physiotherapy 

X. frederic1, C. Emanuelle1, T. Brahim1, M. 
Marion2, L. Jean Pierre1,2, C. Christian1 

1AMU, LNSC, Marseille, France 2APHP - Albert Chevenier 
University Hospital, Department of Otorhinolaryngology 
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The aim of this study is to assess the current 
state of rehabilitation care for vertiginous, 
unstable patients with balance and walking 
disorders (VITEM patient) in France. A focus 
was made on the profession of physiotherapist 
(KVF), the first paramedical profession to be 
entrusted by medical delegation with the 
rehabilitation care of these patients. (This 
study is the first conducted in the field). 

We were able to determine, with the help of an 
audit of the profession, the place and role of 
the KVF as well as the modalities of 
management of the VITEM patient. Faced with 
the expectations of the medical world and 
current knowledge in neurosciences and 
fundamental clinical practice, vestibular 
physiotherapy is becoming a rehabilitation 
specificity in its own right. The questionnaire 
was designed to develop a descriptive and 
inferential statistical analysis around these 
questions. 

524 professionals listed by two learned 
societies (SIRV, SFKV) were contacted. This 
resulted in 103 completed questionnaires. 

The questionnaire consisted of six parts, 
allowing the following fields to be explored: 1) 
Therapist profile; 2) Medical prescription and 
referral; 3) Clinical examination; 4) Modalities 
of inclusion of the patient in VRT (first 
consultation entry; KVF access to the medical 
file, evaluation by measurement scale, 
evaluation by instrumentation, therapeutic 



choices; 5) Rehabilitation protocol; 6) VRT 
discharge and "exits" including the patient, the 
KVF and the profession. 

As our sample was representative of 1/5 of the 
questioned KVFs following a Gaussian 
distribution and meeting the criteria of a normal 
distribution (N=0.1). The cross-referencing of 
the data made it possible to establish statistical 
profiles with correlations on the typology of 
vestibular physiotherapists. 

We observed therapeutic behaviours inducing 
a new paradigm, that of a professional 
intervening in all the modalities of management 
of the vertiginous patient in rehabilitation. In 
France, this evolution of thought is part of a 
changing landscape around the care of the 
VITEM patient with the emergence of learned 
societies such as -the GDR vertigo-, which 
have taken up the challenge of bringing 
together Physician - Clinician, Researchers 
and Rehabilitation professionals around the 
same theme: vertigo. 

P0151 
Assessing rehabilitation policy and 
services for persons with spinal 
cord injury in Switzerland – an 
observational study 

D. Skempes1,2 

1Swiss Paraplegic Research, Disability Policy and 
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Question: Access to rehabilitation care is 
fundamental for health and social inclusion of 
persons with health conditions experiencing 
disability and a human right enshrined in the 
Convention on the Rights of Persons with 
Disabilities. However, public reporting of the 
status and performance of rehabilitation 
services is still inadequate in many European 
countries. The goal of this study was to 
examine Switzerland's health system response 
to rehabilitation using spinal cord injury (SCI) 
as a case point. Methods: Evidence on various 
facets of rehabilitation policy and service 
programming were collected by means of a 
literature review. Data on 58 empirically 
derived indicators on governance, human 
resources and service delivery were extracted 
from a range of sources including legal and 
strategic policy documents, country reports, 
sectoral studies, peer-reviewed articles as well 
as national and international databases. Data 
were narratively synthesized and organized 

according to the indicator framework. Results: 
The findings reveal a relative strong picture of 
the rehabilitation system, especially in regards 
to structural capacity, coverage and quality. 
Laws governing the provision of rehabilitation 
affords a high degree of financial protection to 
persons with SCI, although prioritization of SCI 
rehabilitation in national health policy is weak. 
Rehabilitation expenditure has increased over 
the last years indicating the strong financial 
capacity of the system to provide 
comprehensive care to people with SCI. Efforts 
to monitor quality and enforce evidence based 
standards in SCI care are positive signs of 
commitment to continuous learning and quality 
improvement. Paradoxically however, 
rehabilitation information systems remain 
fragmented which impedes access to accurate 
data for planners, decision makers and the 
public. Despite high satisfaction with 
rehabilitation care, there remain significant 
gaps in assessments of the availability, quality, 
access and outcomes of SCI rehabilitation 
compared to other countries. Conclusion: To 
promote SCI rehabilitation further, there is a 
need for stakeholder-driven initiatives to 
develop policies, strengthen the collection of 
information relevant for decision making and 
improve access through targeted investments 
and planning. 

P0153 
Community rehabilitation following 
acquired brain injury – correlates of 
health-related quality of life 

H. Seneviratne1, A. Martini2, H. Jackson2,1 

1University of Western Australia, Medicine, Crawley, 
Australia 2Brightwater Care Group, Brightwater Research 
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Question: Measuring health-related quality of 
life (HRQoL) following Acquired Brain Injury 
(ABI) is important to facilitate planning and 
evaluation of brain injury rehabilitation 
programs. However generic HRQoL 
instruments may have poor sensitivity to detect 
the unique challenges faced by the ABI 
population. Using a disease-specific measure, 
this study aimed to identify correlates of 
HRQoL in people undergoing community-
based rehabilitation for ABI.    

Methods: Retrospective cohort analysis of 
routinely collected demographic (sex, age) and 
rehabilitation data from clients (n=59) aged 
18–65 years admitted to community-based 
rehabilitation service between 2016 and 2018. 
Outcome measures: Quality of Life after Brain 



Injury Inventory (QOLIBRI) and UK Functional 
Independence and Assessment Measure 
(FIM+FAM) collected on admission and 
annually thereafter until discharge. Analysis 
was conducted using multiple regression, and 
non-parametric Mann-Whitney U and Kruskal-
Wallis H tests to account for non-normality and 
heterogeneity of variance. 

Results: Participant (62.7% male, 37.3% 
female) aged 20 to 69 years, mode 40-49yrs. 
Men (p=0.042) and younger people (p=0.039) 
were significantly less burdened by physical 
problems than women and older people. 
Women (p=0.045) reported significantly 
greater satisfaction with social relationships 
than men. Significant scale and subscale 
correlations between the QOLIBRI and 
FIM+FAM were identified: there was a 
significant association between self-perceived 
global health-related quality of life (QOLIBRI 
Total Scores) and level of psychosocial 
function (FIM+FAM psychosocial subscale), as 
well as between satisfaction with 
independence and daily life function on the 
QOLIBRI and level of psychosocial, cognitive, 
and total function on the FIM+FAM. 

Conclusion: Identifying predictors of HRQoL 
has potential to guide better service delivery in 
community rehabilitation for ABI by providing a 
more targeted approach to care planning. 
HRQoL and functional independence are 
related in clinically meaningful ways, and there 
is potential for functional independence to be 
considered as a modifiable factor that could 
influence specific aspects of HRQoL. 
Identification of individuals at risk of poor 
quality of life may be possible using these 
variables. 

P0154 
Developing and validating for 
cognitive screening tools for 
identifying and intervening 
dementia among older Persons in 
rural Uganda 

S. Joloba1,2, I. Ddumba1,2 

1African Research Center 4 Ageing & Dementia, Ageing & 
Wellbeing, Kampala, Uganda 2Mukono District Local 
Government, Health, Kampala, Uganda 

Background: Although risk of developing 
dementia increase in later years, identification 
and assessment of older persons with 
dementia in developing countries is still low. 
Access to easy and user friendly cognitive 
screening tools by the health care professional 

in developing countries is difficult. The study 
aimed to develop, validate and field test the 
cognitive screening tool for use in outpatient 
departments within health facilities in Uganda.  

Methods: In the rural eastern region of 
Uganda, twenty-three (23) purposively 
selected health facilities and administered a 
scientifically derived cognitive screening tools 
to all eligible older persons. We conducted an 
inter-rater reliability in all the health facilities 
using three raters. Diagnosis of dementia 
(DSM-IV) was classified as a major cognitive 
impairment and was quality checked by 
physiatrist who were blinded to results of the 
screening assessment.   

Results: The area under the receiver 
operating characterizes (AUROC) curve in 
health facilities was 0.912.  The inter-rater 
reliability was good (Intra-class correlation 
coefficient of 0.692 to 0.734). the predictive 
accuracy of the tool to discriminate between 
dementia and other cognitive impairment was 
0.892.  In regression modal, the cognitive 
screening tool, didn"t appear to be biased by 
age.  

Conclusion: The cognitive screening tool if 
performed well among the older persons, can 
be proved useful for screening dementia in 
other developing countries.  

P0155 
Does cognitive and physiotherapy 
rehabilitation promotes neuronal 
plasticity processes? Towards a 
cognitive-motor system and 
Alzheimer disease (AD) 

N. Palumbo1, L. Liardo1 

1Centro per la Memoria, Bolzano, Italy 

Is it possible to assume that they bring greater 
benefits when combined in the same 
intervention than when both forms are used 
alone? The synergy between neurologist, 
neuropsychologist and physiotherapist has 
allowed to design and implement a project of 
motor-cognitive rehabilitation integrated with 
the aim of intervening on a patient diagnosed 
with neurocognitive disorder major type AD. RI, 
female, 59 yrs., married, 4 children, housewife, 
diagnosis of major neurocognitive disorder 
type AD in treatment with rivastigmine. After 
diagnosis, she is taken over by our 
rehabilitation service. The meetings, lasting 60 
minutes, are held in the gym of our Centre 



twice a week. We proposed to the patient 
digitized exercises of neuropsychological 
rehabilitation with the Neurotablet on attention, 
memory, perception, executive functions, 
language, while at the same time 
physiotherapy rehabilitation involves 
performing physical exercise and body 
manipulations, to improve joint and muscle 
function. It was possible to simultaneously 
activate a motor-cognitive rehabilitation 
program in order to promote neuronal plasticity 
processes. The compliance of the patient was 
demonstrated by finding improvement trends 
on tests and evaluation scales. Exercise, which 
has fewer side effects and better adherence 
than medications, can transmit a protective 
effect against cognitive decline in aging and 
Alzheimer's disease. While the long-term 
protective effects of exercise are encouraging, 
its potential to induce neuronal and vascular 
plasticity in the brain is still poorly understood. 
It is unclear whether it slows the trajectory of 
normal aging by changing the vascular and 
metabolic risk factors and/or constantly 
increases brain function, inducing structural 
and neurochemical changes in the brain areas 
that are important for learning and memory. If 
our study does not intend to have 
generalization power, instead it wants to open 
a discussion on the importance of cognitive 
and motor co-conduction in patients with AD. 

Cass SP (2017). Alzheimer's Disease and 
Exercise: A Literature Review. Curr Sports 
Med Rep. 16(1):19-22. 

Cui MY, Lin Y, Sheng JY, Zhang X, Cui RJ 
(2018). Exercise Intervention Associated with 
Cognitive Improvement in Alzheimer's 
Disease. Neural Plast. 2018:9234105. 
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Comparison of different approaches 
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Up to 80% of patients have cognitive disorders 
after stroke. Post stroke cognitive impairments 
decrease rehabilitation outcomes and disease 
prognosis, increase the risk of recurrent stroke 
and death. The aim of the study is to compare 
the effectiveness of different methods for 
cognitive rehabilitation after stroke. 

111 patients after hemispheric stroke in the 
recovery period with cognitive impairments 
without dementia (age 40-70) were 
randomized into four groups. All patients 
received conventional rehabilitation. Patients in 
the computer intervention group had 10 daily 
training sessions with a special 
neuropsychological software of 40 min 
duration. The participants in the active control 
group played entertaining computer games 
keeping the identical regimen. The patients in 
the classic intervention group were individually 
trained by a neuropsychologist using the 
Luria"s approach. The passive control group 
patients received conventional physical 
rehabilitation only. Cognitive, neurological, 
affective and functional states were assessed 
before and after the training period. 

After the treatment period there were 
improvements in both intervention groups and 
the active control group on the main 
neuropsychological scales (MoCA, MMSE, 
FAB). In the passive control group only the 
increase of attention was observed on the 
Shulte"s table test. The increase of IADL was 
found in the classic and computer intervention 
groups. 

Improvements of cognitive functions in the 
computer intervention group were significantly 
better than in the control groups and there 
were some advantages compared with the 
classic intervention group. In the classic 
intervention group significant improvements 
were observed compared with the passive 
control (Δ MMSE 8 %, Δ FAB 14 %, Δ MoCA 
17 %). Effectiveness of cognitive functions 
restoration in the active control was statistically 
insignificant compared with the passive control 
(р>0,05). Considering functional status, 
meaningful advantages of the classic 
intervention group were found in comparison 
with other groups (IADL 28%). 
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Question: Brain gaming is heavily endorsed by 
the commercial industry as an effective way to 
improve brain health. Rigorous evidence 
supporting this claim is currently lacking. The 
aim was to evaluate the effect of brain gaming 
in older adults with mild cognitive impairment 
(MCI) or dementia following a systematic 
review and meta-analysis. 

Methods: Brain gaming was defined as non-
immersive computerized cognitive training 
using a fun, engaging, challenging, and 
accessible platform. Randomized controlled 
trials (RCTs) on brain gaming in cognitive 
impairments were searched in Medline, 
Pubmed, PsycINFO, Embase, CINAHL, Web 
of Science, and Cochrane until Oct 2019. 
RCTs were first selected based on title and 
abstract review, and then on full-text review by 
independent reviewers using pre-defined 
eligibility criteria. Risk of Bias (RoB) was 
assessed using the Cochrane RoB tool and 
funnel plots. The main outcome variable was 
the composite score of overall cognitive 
function. Inverse-variance random effects 
model was used to compare the pooled 
standardized mean difference (SMD) across 
studies. 

Results: The systematic review included 913 
participants with MCI or dementia from 16 
RCTs. The RCTs varied considerably in 
sample size, gaming platform, training duration 
and intensity, disease severity, and type of 
control group. The study quality was modest 
and the RoB assessment showed bias in 
blinding of participants and personnel. Funnel 
plots showed no evidence of publication bias. 
The meta-analysis of 14 RCTs showed no 
effect of brain gaming on overall cognitive 
function in individuals with MCI or dementia 
(pooled SMD = 0.08, 95% confidence interval 
[-0.24–0.41], p=0.61, I2=77%). Subgroup 
analysis showed no differential effect of  
gaming platform, disease severity, training 
prescription, and type of control group on 
overall cognitive function. 

Conclusion: This systematic review and meta-
analysis suggests that brain gaming does not 
favor other cognitive interventions for 
improving cognitive functions in MCI or 
dementia. Because of considerable 
heterogeneity in sample size, gaming platform, 
cognitive status, study design, assessment 
tools, and training prescription, we cannot 
confidently refute the claim that brain gaming is 
an effective cognitive training approach. 
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A new measurement of stimulus-
driven attention for unilateral spatial 
neglect and its clinical 
characteristics 
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[Introduction] 

In recent years, a pathological hypothesis of 
Unilateral spatial neglect (USN) has been 
considered that the dorsal and the ventral 
attention network. In particular, the ventral 
attention network is important and thought to 
control stimulus-driven attention. The 
evaluation method of this stimulus-driven 
attention, however, has not been established, 
and its relationship with ADL is unknown. In 
this study, we developed a new method to 
evaluate the stimulus-driven attention, and 
aimed to investigate the relationship between 
the new measurement scores and ADL. 

[Methods] 

As a method for assessing the stimulus-driven 
attention, we developed a reading task of 
Japanese alphabets which is suddenly 
appeared at rate of 1000ms on display (Test1) 
and reading task of a changing red among 24 
black Japanese alphabets on display (Test2). 
Behavioral Intention Test (BIT) as a 
conventional evaluation method and the new 
measurement were performed on 18 patients 
with right hemisphere damage who showed 
USN in ADL. We extracted ten subjects (mean 
age of 59.3 ± 14.3 years) who showed the 
score above the cut off in the BIT and the 
score below the cut off in this new 
measurement. They were defined as a lower 
stimulus-driven attention (L-SDA) group. The 
control group was 11 right hemisphere damage 
(RHD group, mean age of 67.5 ± 17.5) without 
any neglect symptoms in ADL. We compared 
the Functional Independence Measure (FIM) to 
between the L-SDA group and the RHD group 
by Mann-Whitney U test. 

[Results] 

The L-SDA group showed a BIT score of 139.0 
± 4.9 and the lower-left score in this new 
measurement was 54.2 ± 42.7 in Test1 and 
63.3 ± 40.1 in Test2. In contrast, the lower left 



score of the RHD group was 97.9 ± 3.0 in 
Test1 and 96.4 ± 12.1 in Test2. FIM motor 
items were 50.5 ± 17.2, and cognitive items 
were 27.8 ± 5.7 in the L-SDA group. The motor 
items were 65.9 ± 14.7, and the cognitive items 
were 32.3 ± 2.0 in the RHD group. The L-SDA 
group showed significantly lower FIM scores. 

[Conclusion] 

This new measurement might be able to detect 
USN cases with impaired stimulus-driven 
attention. Although BIT score is high, the USN 
patients with impaired stimulus-driven attention 
would indicate poor performance in ADL. 
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Relationship between white matter 
microstructural changes and 
executive function impairment in 
patients with white matter lesions 
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Questions: Executive dysfunction is 
characteristic of cognitive impairment in 
patients with white matter lesions (WML), and 
the relationship between executive dysfunction 
and changes in white matter microstructure is 
unclear. In the study , we tried to  explore 
abnormal microstructural changes of white 
matter in patients with WML using diffusion 

tensor imaging(DTI)，and to determine 
whether white matter microstructural changes 
is associated with executive function 
impairment or not.             . 

Methods: We selected WML patients by 
magnetic resonance imaging (MRI) scan , 
applied Montreal Cognitive Assessment 

(MoCA）and clinical dementia rating(CDR) 
divided them into WML with normal cognitive 
(WML-CN )group, vascular cognitive 
impairment with no dementia (WML-VCIND ) 
group and WML with vascular dementia (WML-
VAD )group , selected the healthy elderly 
people without WML as normal control (NC) 
group. Then we used the Stroop color word 
interference test, digital connection test, digital 
symbol test, and other scales to evaluate 
execution function. Then, we detected these 
fractional anisotropy (FA) and mean diffusivity 
(MD) in whole brain and regions of interest 
(ROI) in different groups, and its correlation 
with the severity of cognitive impairment in 

patients with the superconduct MRI system for 
DTI scanning, and processed the original 
images with voxel-based morphometry (VBA). 
Finally, we tried to find the correlation of white 
matter microstructural changes and executive 
function in patients with WML. 

Results: Our study suggested the executive 
function of WML patients with cognitive 
impairment was significantly lower than that of 
NC group. On the other hand, the FA and / or 
MD values of ROIs of the corpus callosum, the 
inferior longitudinal fasciculus, the superior 
longitudinal fasciculus, the inferior frontal 
occipital fasciculus, the cingulate, the internal 
capsule, and the external capsule had 
significant correlation with the executive 
function impairment. 

Conclusion：The executive function of WML 
patients with cognitive impairment was 
significantly decreased, and the more serious 
damaged of the white matter microstructural, 
the more serious of executive function 
impairment. 
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Disorders of consciousness (DoC) are the 
hallmark of severe acquired brain injury, 
characterized by abnormal activity of important 
brain areas and disruption within and between 
brain networks. As DoC"s therapeutic arsenal 
is limited, new potential therapy as 
transcutaneous auricular vagal nerve 
stimulation (taVNS) has been recently 
explored. Two case reports1,2 highlighted the 
potential of this particular stimulation in the 
process of consciousness recovery. However, 
it is not clear how taVNS could play a role in 
this cerebral process. Objectives To better 
understand the possible mechanisms of action 
underlying taVNS in DoC. Methods We 
reviewed the most described key brain areas 
(upper brainstem, thalamus, posterior cingulate 
and precuneal cortices) and networks (default 



mode, external fronto-parietal and salience 
networks) involved in consciousness 
processes, as well as the dynamic interaction 
between these networks and the mesocircuit 
model. Results We propose the Vagal Cortical 
Pathways Model to demonstrate how taVNS 
can affect brain activity (Figure 1).  We applied 
this model to disorders of consciousness and 
propose seven different mechanisms of action 
(Figure 2) aiming at explaining the potential 
therapeutic effects that taVNS has on brain 
activity in the process of consciousness 
recovery. 

Figure 1: The Vagal Cortical Pathways 
Model: overall pathways of the transcutaneous 
auricular vagal nerve stimulation.  

Figure 2: taVNS" specific potential effects 
on DoC patients' brain activity: illustration of 
the effects of the taVNS global pathways 
model on a brain presenting DoC leading to 
the proposal of seven mechanisms of action. 
Diamonds represent cortical structures, in blue 
the intrinsic network and in red the external 
network. Green round shapes represent 
subcortical structures and purple rectangles 
represent brainstem nuclei. ACC: anterior 
cingulate cortex, ARAS: ascending reticular 
activating system, DMN: default mode network, 
lateral FC: lateral frontal cortex, loop c-s-t-c: 
cortico-striatal-thalamic-cortical loop, mPFC: 
medial prefrontal cortex, PCC: posterior 
cingulate cortex, taVNS: transcutaneous 
auricular vagal nerve stimulation. 
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INTRODUCTION 

Early dementia is a condition that allows 
engaging in almost-independent living, 
maintaining proper personal care, and 
retaining relatively sound judgment, despite the 
loss of social life or capacity for work.     

The purpose of this study was to investigate 
the effect of comprehensive cognitive 
rehabilitation based on patient and carer 
communication including tasks of cognitive 
training on performance of everyday activities 
in elderly people with early-stage Alzheimer"s 
disease. 

METHODS 

The comprehensive cognitive rehabilitation 
comprised of five phases: (1) baseline 
assessments, (2) goal identification and goal 
setting through "Family meeting", (3) cognitive 
rehabilitation intervention sessions, (4) post-
test assessments (6-months follow-up) and (5) 
assessment of goal achievement and goal 
adjustment through "Family meeting". 

We conducted "Family meeting" in which 
patient, carer, physician and therapiests were 
involved together to set the specific patient"s 
goal, assess of initial goal achievement and 
adjust goal. 



CASE PRESENTATION 

In this report, we present two cases of patients 
with early-stage Alzheimer's disease involved 
in cognitive rehabilitation program for 6 months 
in our center. One of the patients set three 
specific goals and the other patient set two 
goals through 'Family meeting'. After 6-months 
intervention, they showed improvement in both 
cognition and performance of everyday 
activities including the goals they had already 
set. 

CONCLUSION 

In conclusion, comprehensive cognitive 
rehabilitation based on goal setting through 
patient and carer communication might be 
effective in elderly people with early-stage 
Alzheimer"s disaease. 
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spatial neglect in current clinical 
practise – a nationwide Internet 
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Denmark 2University of Copenhagen, Department of 
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Question 

How well does knowledge from scientific 
literature on the assessment and treatment of 
spatial neglect (SN) translate into clinical 
practise? 

Methods 

A nationwide, anonymous, open Internet 
survey was conducted among healthcare 
professionals working with brain injured 
patients across all sectors in Denmark. 

Results 

525 healthcare professionals participated in 
the survey of which 81.5% reported that they 
assess SN and 78.3% reported that they treat 
SN at their institution. 

Occupational therapists and psychologists 
were most often involved in the assessment, 
while nurses, social and health assistants, and 
speech therapists were least involved. 
Subjective observations were the most 
frequently used method of assessment. 
Conversely, systematic ADL observations, 
paper-and-pencil tests, confrontational tests 
and computerized tests were less often used 
(Figure 1). Assessment methods and 
knowledge on SN subtypes and differential 
diagnoses differed considerably between 
professions. 

Occupational and physiotherapists were most 
often involved in the treatment, whereas 
psychologists, speech therapists and medical 
doctors were least involved. Treatment was 
most commonly training of activities of daily 
living (ADL). Less frequently reported were 
evidence-based methods such as prism 
adaptation and visual scanning (Figure 2). The 
SN treatment methods and intensity varied 
considerably across sectors. 



Conclusion 

The level of knowledge on assessment and 
treatment methods vary considerably between 
healthcare professional and sectors. The 
consequence may be underdiagnosis and 
underuse of evidence based assessment and 
treatment approaches in SN rehabilitation. 

These results call for international 
multidisciplinary clinical guidelines for the 
assessment of SN subtypes and differential 
diagnostics as well as for the tailoring of 
treatment approaches to the individual patient 
and treatment of SN at different stages of 
rehabilitation. 
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Question: Postoperative delirium (POD) and 
postoperative cognitive decline (POCD) can be 
observed after cardiosurgical interventions. 
Taken together, these postoperative 
neurocognitive dysfunctions contribute to 
increased morbidity, mortality, and higher 
economic costs. Preoperative risk factors, such 
as decreased neuropsychometric performance 
or decreased cognitive daily activities, can be 
improved by cognitive training. The aim of this 
study is to build up insufficient cognitive 
reserves to protect against the development of 
POD and POCD through preoperative home-
based cognitive training. 

Methods: The planned research project is a 
monocentric, 2-arm randomized controlled 
intervention study involving patients 
undergoing elective cardiac surgery with 
extracorporeal circulation. Patients will be 
assigned to a training group or control group. 
The intervention involves a standardized, 
paper-and-pencil-based cognitive training that 
will be performed by the patients at home for 
approximately 40 minutes per day over a 
preoperative period of 2–3 weeks. The control 
group will receive neither cognitive training nor 
a placebo intervention. A detailed assessment 
of psychological functions will be performed 
approximately 2–3 weeks before the start of 
training, at the end of the training, during 
hospitalization, at discharge from the acute 
clinic, and 3 months after surgery. The primary 
objective of this study is to investigate the 
interventional effect of preoperative cognitive 
training on the incidence of POD during the 
stay in the acute clinic, the incidence of POCD 
at the time of discharge from the acute clinic, 
and 3 months after surgery. 

Discussion: Should it become evident that the 
use of our cognitive training can both reduce 
the incidence of POCD and POD and improve 
health-related quality of life, one possibility 
could be to integrate this intervention into the 
prehabilitation phase. Furthermore, the 
planned research project is the first German-
language, preoperative cognitive training in 
general, especially for cardiosurgical patients. 
Thus, it can also be evaluated in other patient 
populations affected by postoperative 
neurocognitive dysfunctions. 
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Assessing imagery in four 
disciplines – a systematic review of 
psychometric properties of mental 
and motor imagery ability 
assessments 
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Question: What assessments exist to 
measure imagery ability in the disciplines of 
sports, psychology, medicine, and education 
and what are their psychometric properties? 

Methods: A systematic literature search was 
performed in October 2017 and will be updated 
in July 2020 in SPORTDiscus, PsycINFO, 
Cochrane, Scopus, Web of Science, and 
ERIC. In total, 3922 references were identified 
and independently selected by two reviewers. 
Studies" methodological quality was evaluated 
with COSMIN Risk of Bias checklist. 
Assessments" quality was evaluated using 
criteria for good measurement properties. The 
level of evidence was assessed using the 
GRADE approach. Protocol registration with 
PROSPERO: CRD42017077004. 

Results: All 85 included studies reported on 
different aspects of reliability and validity for 
four main categories: motor imagery (27), 
mental imagery (47), mental rotation (8), and 
mental chronometry (1). For motor imagery 13 
assessments were identified: Florida Praxis 
Imagery Questionnaire, Imaprax, Kinesthetic 
and Visual Imagery Questionnaire original and 
short version, Movement Imagery 
Questionnaire, Revised Movement Imagery 
Questionnaire, Movement Imagery 
Questionnaire- Revised second version, 
Movement Imagery Questionnaire-3, 
Movement Imagery Questionnaire for Children, 
Test of Ability in Movement Imagery, Test of 
Ability in Movement Imagery with Hands, 
Vividness of Movement Imagery 
Questionnaire, Revised Vividness of 
Movement Imagery Questionnaire-2. Only 6 
studies were of very good or adequate, and 21 
studies were of inadequate or doubtful 
methodological quality. The measurement 
properties of 7 assessments were inadequate 
or doubtful. Study and assessment quality 
evaluations for mental imagery, mental rotation 

and chronometry are ongoing. Finally results 
will be expected in summer 2020. 

Conclusion: Over the last two centuries, 
various assessments were developed to 
evaluate an individual"s imagery ability within 
different dimensions. However, the 
psychometric properties (structural validity or 
criterion validity) of many assessments are 
inadequate or doubtful. Furthermore, the 
methodological quality of most included studies 
was inadequate or doubtful due to small 
sample size, inadequate statistical analysis 
used or insufficient reporting 
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Neural basis of potential sparing 
mechanisms in musical memory 
networks and its effects on 
functional network connectivity in 
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Questions: Are there differences in musical 
memory networks (MMN) processing long-term 
familiar music (LFM, +20 years) vs. briefly 
familiar music (BFM, first listening 60 mins 
before fMRI), for potential sparing mechanisms 
in MMN in persons with early Alzheimer"s 
Disease (AD) and mild cognitive impairment 
(MCI)? Does 3 weeks of structured daily music 
listening of LFM alter resting state functional 
connectivity in MMN and cognitive measures? 

Methods: 18 persons (≥65 years, 10 F) with 
early AD or MCI completed cognitive testing 
(Montreal Cognitive Assessment, MoCA) and 
fMRI scanning to obtain resting state and task-
based scans, where participants were exposed 
to LFM and BFM. After a 3-week intervention 
of 60 mins daily LFM listening with active 
engagement of personal memories associated 
with the music, MoCA and fMRI were 
repeated. Functional intra network connectivity 
during resting state was analyzed. 

Results: The task-based scan showed a 
common MMN (red + blue) in left cerebellum, 
bilateral temporal lobes, left inferior frontal 
gyrus (IFG), right basal ganglia, and bilateral 
superior marginal gyrus (voxel strength 
p<.005). LFM (red) showed statistically 
significant additional bilateral and extensive 



activations in cerebellum, putamen, posterior 
cingulate, IFG, precentral gyrus, and 
supplementary motor area. Post-intervention, 
increases in functional connectivity were found 
between IFG and right thalamus and between 
the middle cingulate and right medial prefrontal 
cortex. There were significant improvements 
(p=0.034) in the memory domain of the MoCA 
at post-test. 

Conclusion: LFM activates an extensive 
bilateral MMN of prefrontal, frontal and 
subcortical regions (cerebellum, putamen, 
limbic structures), providing functional and 
structural insight into sparing mechanisms in 
early AD and MCI. Daily LFM listening with 
active engagement of personal memories can 
modify functional brain connectivity and 
improve cognitive functions in early AD and 
MCI. 
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Question: Increasing evidence shows that 
cognitive workload (or mental effort) may 
predict future cognitive impairments. The aim 
of this pilot study was to investigate the 
relationship between objective and subjective 
measures of cognitive workload in older adults 
with and without preclinical AD. 

Methods: Classification of preclinical AD was 
based on presence of β amyloid using amyloid 
PET scanning. The preclinical AD group 
(amyloid elevated) included 7 participants [age: 
74 (±5), sex: 5 females, Montreal Cognitive 
Assessment; MOCA:28 (±1.4)]; while those 

without preclinical AD (amyloid non-elevated) 
included 14 participants [age: 73.3 (±5), sex: 
11 females, MOCA: 27 (±2.3)]. Cognitive 
workload was assessed during a cognitively 
demanding car following task in a driving 
simulator. Pupillary responses obtained in real-
time were recorded during the car following 
event and served as objective measure of 
cognitive workload. Self-reported, subjective 
NASA-TLX scores obtained after test 
completion served as subjective measure of 
cognitive workload. The relationship between 
pupillary response and NASA-TLX scores was 
calculated using non-parametric Spearman 
correlation tests. 

Results: Pupillary response showed strong 
positive correlation [r=0.75, p=0.05] with 
NASA-TLX in preclinical AD. In individuals 
without pre-clinical AD, pupillary response 
indicated inverse weak correlation [r=-0.27, 
p=0.37] with NASA-TLX.  

Conclusion: Pupillary response correlates 
strongly with self-reported cognitive workload 
in individuals with pre-clinical AD, but not in 
individuals without preclinical AD. More 
research is warranted to determine the 
relationship between objective and subjective 
measures of cognitive workload in individuals 
at risk of cognitive impairments.   
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Performance and visual behavior at 
recognizing facial expressions of 
emotion after a brain injury 
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Question  

Facial expressions are one of the most 
relevant sources of nonverbal communication 
and their interpretation has been reported to be 
affected after an injury to the brain. While this 
altered performance has traditionally been 
attributed to impaired emotional processing, an 
alteration in visual behavior could also 
negatively contribute to this ability. This study 
investigated the accuracy and visual behavior 
individuals with acquired brain injury (ABI) 
while identifying facial expressions of emotion. 

Methods  



Seventy-six individuals with ABI (32 females) 
and 75 healthy controls (41 females) were 
asked to identify the expressed emotion of 28 
different facial expressions acted by two 
actresses and two actors. Facial expressions 
represented fear, angry, disgust, happiness, 
sadness, surprise, or absence of emotion 
(neutrality). Participants explored each 
expression for 5 seconds in a randomized 
order and their visual behavior, defined by total 
number and duration of fixations in the eyes, 
nose, and mouth, was registered using a 
laboratory-grade eye-tracking device. 
Immediately after, participants identified the 
emotion that better matched the expression. 

Results 

Accuracy at identifying expressions was 
significantly different between individuals with 
ABI and healthy subjects. A diminished ability 
to identify negative expressions (fear, angry, 
sadness, disgust) and neutrality was shown by 
individuals with ABI. These group also 
performed more fixations and for more time in 
the nose than healthy controls, and showed 
the opposite tendency in the mouth. Both 
groups showed comparable visual behavior in 
the eyes. 

Conclusions 

Individuals with ABI can evidence an impaired 
ability to identify facial expressions of emotion 
in comparison with healthy controls, with the 
major differences on negatively valenced 
expressions. This altered performance, which 
could affect social cognition, could be partially 
explained by alterations in visual behaviour 
during recognition of facial expressions of 
emotion. 
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Neurological examination of non-
communicating patients relies on a few 
decisive items that enable the crucial 
distinction between vegetative state (VS), - 
also named unresponsive wakefulness 
syndrome (UWS) -, and minimally conscious 
state (MCS). During the last ten years, this 
distinction has proven its diagnostic value as 
well as its important prognostic value on 
consciousness recovery. 

However, clinicians are currently limited by 
three factors: 

1) the current behavioral repertoire of MCS 
items is limited and restricted to a few cognitive 
domains in the gold-standard revised version 
of the Coma Recovery Scale (CRS-R)), 

2) a proportion of ~30% clinically VS/UWS 
patients are actually in a richer state than 
VS/UWS as evidenced by functional brain-
imaging, 

3) the neurophysiological and cognitive 
interpretation of each MCS item is still unclear 
and debated. 

In the current study we demonstrate that 
habituation of the auditory startle reflex (hASR) 
tested at bedside constitutes a novel and one 
of the best behavioral sign that accurately 
distinguish MCS from VS/UWS (Figure 1). In 
addition to enlarging the MCS items repertoire, 
- and therefore decreasing the low sensitivity of 
current behavioral measures -, we also provide 
an original and rigorous description of the 
neurophysiological basis of hASR through a 
combination of functional (high-density EEG 
and 18-deoxy-glucose PET imaging) and 
structural (Diffusion Tensor Imaging MRI) 
measures. 

We show that preservation of hASR is 
associated with the functional and structural 
integrity of a brain-scale fronto-parietal 
network, including prefrontal regions related to 
control of action and inhibition, and meso-
parietal areas associated with MCS and 
conscious states (Figure 2). 

Taken together our results demonstrate that 
hASR is a cortically-mediated behavior, and 
establish it as a new clinical item to identify 



clearly and accurately non-communicating 
patients who are in the MCS. 
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A metacognitive strategy intervention protocol 
based on the Multicontext Approach was 
tested on a series of 8 cases with acquired 
brain injury (ABI) and executive 
dysfunction. Research questions asked, What 
is the (1) Feasibility of integrating 
metacognitive strategy training across 
functional cognitive activities during usual 
rehabilitation care? (2) Client satisfaction and 
perceived benefit of this approach?  
(3) Preliminary efficacy in enhancing self-
awareness, strategy use and functional 
performance?  Method: Pre-post measures 

included the Self-Regulation Skills Interview 
(SRSI), and the Weekly Calendar Planning 
Activity (WCPA), a standardized performance-
based measure of executive function and 
IADL. Patients were seen for a minimum of 
one daily 30-minute session delivered during 
routine inpatient care.  Post-treatment 
measures as well as a patient satisfaction 
questionnaire were completed by a separate 
therapist who was blind to initial assessment 
scores and treatment progress.  Results: 
Participants" median age was 64.5 years, with 
a median of 8 days since onset, and median 
score on the Montreal Cognitive Assessment 
of 23.5/30. Diagnoses included stroke (n=5), 
traumatic brain injury (n=1), brain tumor (n=2).  
Participants demonstrated significant 
impairment in baseline screening measures of 
executive functioning. As a group, there was a 
statistically significant improvement from pre-
treatment to post-treatment in SRSI Total 
Score, SRSI Awareness subscore, SRSI 
Strategy use subscore, and WCPA. The 
majority of participants reported subjective 
benefit, improved strategy use, high 
satisfaction and enjoyment.  Conclusion: 
Despite the relatively short length of inpatient 
stay and time constraints of the acute inpatient 
rehabilitation setting, we found that a 
metacognitive strategy approach could be 
used with functional cognitive activities during 
inpatient rehabilitation. The intervention was 
described by participants as engaging, 
satisfying, and beneficial even though the 
majority of participants only identified physical 
goals at the start of treatment. Preliminary 
outcome data suggest that the approach 
appears to improve awareness, strategy use 
and functional performance. Further 
investigation with controlled trials and larger 
samples is warranted. 

P0175 
Possibility of fNIRS on dementia 
screening tool – a comparison of 
prefrontal lobe activity during four 
functional activities in elderly  
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The purpose of this study was to investigate 
the most explanatory activity in determining the 
cognitive function level among four functional 



activities when using fNIRS as a diagnostic 
tool for dementia or mild cognitive 
impairment. The research methods included 
evaluating K-MMSE, K-MoCA, VFT, N-back, 
and K-CWST tasks to 61 elderly people(20 
normal elderly, 20 elderly with mild cognitive 
impairment, and 21 elderly with dementia). 
Prefrontal lobe activity was measured using 
the fNIRS machine during the run. The 
prefrontal lobe activity was compared for each 
of the three groups and analyzed correlation 
between scores in K-MMSE, K-MoCA, HbO2 
value in SVFT, N-Back, and K-CWST tasks. 
The mean age of the subjects and the mean 
scores of K-MMSE, K-MoCA, VFT, N-back, 
and K-CWST were significantly different 
among the groups(p<.01). The prefrontal lobe 
activity(HbO2), there was a significant 
difference between the normal and dementia 
groups only during VFT activity among four 
activities(p<.05). In the correlation with K-
MMSE, K-MoCA, VFT, N-back, and K-CWST, 
only the HbO2 value during VFT activity was 
significantly correlated with K-MMSE and K-
MoCA scores(p<.05). The three activities in K-
CWST, N-back and VFT except for resting 
state were significantly correlated with each 
other(p<.05). Therefore, when using fNIRS 
was used to test the cognitive level of the 
elderly, VFT test related to verbal memory was 
found to be the most explanatory. Further 
research is needed to verify the generalization 
and persistence of the results, objectivity of 
process analysis, and further research on the 
structured fNIRS measurement protocol. 
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caregivers of individuals with higher 
brain dysfunction in a local 
community 

M. Suzuki1, M. Naito2, K. Ota1, I. Kondo3 

1Fujita Health University School of Medicine, Toyoake, 
Japan 2Hiroshima University, Hiroshima, Japan 3National 
Center for Geriatrics and Gerontology, Obu, Japan 

Question 

Caregiving for brain injury persons can be a 
stressful role even though caregivers 
understand cognitive problems that patients 
have. The study aimed at investigating the 
QOL of caregivers of patients with higher brain 
dysfunction living in Japan. 

Methods 

245 brain injury patients/caregivers pairs in a 
local community filled out a self-completion 
questionnaire. The Quality of Life after Brain 
Injury-Overall Scale (QOLIBRI-OS), Apathy 
Scale, Social Adjustment Disorder Inventory 
(SADI), and Self-rating Depression Scale 
(SDS) were used for patients, while the SF-
36v2, Zarit Burden Interview (ZBI), SADI and 
SDS assessed caregivers.  

Results 

The average ages of the patients and the 
caregivers were 45.8 and 61.5. Causes for 
brain injuries included cerebral stroke, 
traumatic brain injury, brain tumor, encephalitis 
and hypoxic encephalopathy. Caregivers spent 
an average of 3.2 hours a day providing care. 
Deficits of memory, executive functioning and 



attention were very common among the 
patients. 75.5% of the patients were 
independent in activities of daily living. The 
Mental Component Summary and Role 
Component Summary scores of the SF-36 for 
caregivers were correlated with QOLIBRI-OS, 
ZBI, SADI and SDS completed by caregivers, 
and the length of time spent for caregiving. ZBI 
were correlated with caregivers" SADI and 
SDS. Caregivers of patients requiring support 
to manage their money reported higher levels 
of stress. Scores of SADI completed by 
patients were lower than those of SADI 
completed by caregivers. There was no 
correlation between QOLIBRI-OS and ZBI. 

Conclusion 

High levels of burden and depression 
caregivers report and longer time spent for 
caregiving seem to reduce their personal 
fulfillment and satisfaction with caregiving 
roles. Patients" executive function disorders 
and their reduced impulse control seem to 
increase caregivers" perceived burden. The 
study showed that the patients lacked insight 
into social functioning and cognitive deficits 
they suffer in comparison with the caregivers. 
No correlation between levels of caregivers" 
burden and the QOL of patients found in the 
study should be carefully interpreted.  

P0177 
Assessment of social cognition by 
the mini-SEA in stroke patients 

V. Dobbelaere1, E. Allart1, N. Senal1 
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Objectives: Social cognition refers to the 
cognitive processes used to assess and 
interpret the social and emotional cues around 
us. Disorders of social cognition are known in 
various pathologies of the brain, but only few 
evaluations are standardized and validated. 
The mini-SEA include a theory of mind 
assessment by a reduce version of the "Faux-
pas recognition test "and the recognition of 
facial emotions test.  Social cognition disorders 
are a major cause of disability after a stroke. 
Our main objective was to assess the social 
cognition disorders in subacute post-stroke 
patients using Mini-SEA. 

Design: We performed a cross-sectional 
study. We included 24 patients in a 
rehabilitation center in the subacute phase 
following a first stroke. We evaluated social 
cognition by the Mini-SEA. Other parameters 

were assessed, including executive functions, 
behavioral changes, activity limitations and 
anxiety-depressive symptoms. 

Results: Among the patients included 16 
(66.7%) had a global pathological score in the 
mini-SEA test, 18 (75%) a deficiency in facial 
emotion recognition, more specifically the 
recognition of fear, and 16 patients (66,7%) a 
disorder in the recognition of  "faux-pas". The 
results of our group were significantly different 
from the norms of the test (p < 0.05). There 
was no significant difference between left and 
right hemispherical lesions, or correlation with 
executive function tests and those assessing 
anxiety-depressive symptoms. There was a 
significant correlation between the overall 
score of the mini-SEA and the behavioral 
changes assessed by the DEX questionnaire 
(p < 0.01). 

Conclusions: Social cognition disorders are 
common in the sub-acute phase of stroke, it 
brings an invisible disability, and it also has an 
impact on the daily lives of patients and their 
families. The mini-SEA is a tool to detect these 
disorders early to provide support and 
appropriate care for these patients. 
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symptoms 
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Question 

Most people recover spontaneously shortly 
after a concussion, however, between 22-45 % 
experience persistent post concussion 
symptoms (PCS) having a significant impact 
on the patients lives. Today there"s no 
standard treatment for this condition, 
rehabilitation can go on for month or years. 
Recently, manual based hypnosis (Suggestion-
Based Cognitive Rehabilitation; SBCR) have 
been found to significantly improved working 
memory, reduce stress and depression in 
patients with brain injury (Lindeløv et al 2017). 
SBCR has been used in PCS in a few clinics in 
Denmark for a few years now with strong 
positive results. This study wants to come 
closer to an understanding of how hypnosis 
affect the life of people with PCS. 



The aim of this study is to examine if hypnosis 
changes PCS during a four week intervention 
manualized hypnosis program. Moreover 
whether fatigue and rumination may mediate a 
possible long-term improvement in symptoms 
following mild TBI. 

Method 

Five patients with PCS will participate in this 
study. The study has a multiple baseline single 
case experimental design. All participants 
complete an eight to ten week program, 
consisting of a two to four week baseline 
phase, without any intervention, a four week 
intervention phase, where hypnosis is 
delivered once every week following a written 
manuscript, and a two week follow-up phase. 
The patients will fulfill questionnaires each 
week from baseline to follow-up. Primary 
outcome is level of PCS, secondary outcomes 
are, level of stress, anxiety, depression, 
fatigue, rumination and illness perception. 
Furthermore each patient will be interviewed 
about their experiences and beliefs of how 
hypnosis may have an impact. 

Results 

The study is ongoing and will be completed by 
august 2020. 

Conclusion 

We expect a positive change in PCS and lower 
level of rumination, stress, anxiety, depression 
and fatigue. Furthermore, that the patients 
experience a lower level of rumination and a 
change in illness perception correlating with 
level of PCS. If so, one could hypothesize that 
this could be an active component in SBCR 
intervention providing faster remission than 
standard treatments, thus reducing the 
negative impact on everyday life and 
vocational activities as well as social and 
psychological wellbeing. 
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Before, in our Rehabiliation center there was 
only collective care. Step by step we have 
individualized it. However, collective care 

presents therapeutic advantages, we have 
created a complementary activity group (GAC). 

Methods:This group is conducted by an 
occupational therapist and 2 animators. It is 
divided into 3. 

Inclusion criteria are: vegetative or minimally 
conscious state (VS/MCS), significant 
behavioral disorders (restlessness, risk of 
running away), communication disorder. 

The time slot is 2 hours per half day. 

Workshops are defined, the objectives are 
general but can also be specific for targeted 
patients (film screening, cooking workshop, 
wellness workshop). 

Results:9 months after the GAC"s beginning, 
42 patients are included (15 TBI, 15 Stroke, 7 
VS/MCS, 3 anoxic, 2 "others"). 

The therapists feelings are very good: 
instantaneous care, multidisciplinary 
observations, creativity. 

Patients who can communicate are very 
satisfied with the GAC. 

Discussion: GAC is a compromise between 
rehabilitative, occupational and playful care:-
This avoids "dead times" in the planning, 
patients are encouraged over a longer period 
than conventional care but at lower intensity 
and less formalized,-This activity is localized 
on the technical platform, patients are already 
there and can access easily to therapists and 
rehabilitation sessions,-VS/MCS patients 
benefit from wide observation ranges with 
diverse stimulations. This permits to adjust the 
individual rehabilitation treatments according to 
what is observed at the GAC. Moreover, they 
could be encouraged when they seem to be 
the most available.-For all patients, GAC 
highlights performances that can"t be 
evaluated in other care (ability to adapt to a 
group, speaking tour, attention during various 
requests).Some points remain to be improved:-
Having sufficient capacity to be able to 
welcome all our patients and to adapt activities 
according their waking state, their autonomy 
and their wishes,-Formalize individual care 
objectives. 

Conclusions:In front of the enthusiasm of 
therapists and patients, this group has grown. 
It was necessary to recruit an animator.In the 
future, we would like to assess the social 



interactions and the communication skills of 
the non-communicating patient. 
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Question 

The neuropsychological role in awake 
neurosurgery for cerebral tumor resection is 
essential to: (1) provide the best evaluation of 
cognitive functions of patients, (2) help 
patients" selection, (3) provide the best 
monitoring of cognitive functions during 
surgery, (4) evaluate post-surgical cognitive 
performances and (5) cognitive rehabilitative 
training. Our objective was to design specific 
innovative multimodal intervention programs 
for patients undergoing awake neurosurgery 
using detailed evaluations and personalized 
rehabilitation trainings. 

Methods 

20 patients with gliomas in eloquent areas for 
cognition, language and sensorimotor 
functions were included. Patients underwent 
detailed neuropsychological testing before, 
during and after surgery. During the awake 
phase of surgery, the neuropsychologist 
constantly monitored patients" cognitive 
functions and helped improving patient"s 
compliance. Post-operative testing were made 
immediately after and 4-5 days post-surgery. 
On-site personalized cognitive training was 
provided. After hospital discharge, patients 
continued cognitive training remotely for 12 
weeks, under the supervision of hospital-based 
trained personnel. Follow-ups were made at 3, 
6 and 12 months. 

Results 

20 patients (6 Female, mean age 52.7±9 y, 16 
right-handed) presented with tumoral lesions 
over the left fronto-temporo-parietal areas, 
except in 3 patients (left-handed, right-sided 

lesions). Patients" clinical status ranged from 
asymptomatic to moderate-severe language 
deficits. After surgery, no complications and no 
adjunctive cognitive deficits were observed. 12 
patients without cognitive deficits beforehand 
were still asymptomatic post-surgery. 4 
patients with language deficits had slight 
improvements after resection followed by 
spontaneous remission. 4 patients underwent 
cognitive training after surgery followed by a 
period of 12 weeks of telerehabilitation. All 
recovered within normal values after training. 

Conclusion 

Appropriate neuropsychological assessment, 
monitoring and training is essential to optimize 
all the outcomes of awake craniotomy. 
Nowadays, the use of new technologies 
facilitates access to care and allows the 
transfer of personalized specific treatments 
directly to patients" homes using 
telerehabilitation. 
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Question:Can a patient with MS and robust 
comorbid psychiatric manifestations benefit 
from intensive holistic neuropsychological 
rehabilitation? What factors should be taken 
into account for a successful rehabilitative 
treatment? 

Method:A 25-year-old female, who was 
referred to Neuropsychology and Rehabilitation 
Unit for Brain Injury by her psychiatrist, due to 
inflammatory demyelinating disease of the 
central nervous system (atypical case of MS), 
2 years after illness onset. Brain MRI showed 
multiple T2-hyperintense lesions and abnormal 
VEPs. She exhibited intense psychotic 
symptoms (hallucinations, paranoid thoughts, 
aggressiveness, irritability, phobias, 
uncontrollable use of obscene language) as 
well as cognitive fatigue, apathy, diminished 
goal directed behaviour and severe cognitive 



decline in all domains, resulting in marked 
disability and loss of independence in everyday 
living. She also presented sudden falls 
resembling seizures. An individualized 
cognitive rehabilitation program was provided, 
aiming at gradual enhancement of cognitive 
functions, emotional regulation and 
improvement in self-monitoring and 
awareness. Due to the severity of her 
symptoms it was initially impossible for her to 
participate in a peer group. 

Results: Despite her severe initial difficulties 
and suspiciousness, she gradually established 
trust and strong therapeutic alliance; she 
engaged in therapy and progressed slowly. 
She became more aware of her difficulties, 
recognizing and consequently coping with 
auditory hallucinations and reshaping 
delusional beliefs, which in turn diminished 
aggressiveness, stress and anxiety. Based on 
her progress, she was willing to attend group 
therapy. At present, her stamina, attention 
span and processing speed have increased, 
she exhibits goal-oriented behaviour, she is 
eager to participate in social situations, 
presents better self-control and is more open 
and flexible to novel conditions. After 6 years 
of rehabilitation she gradually continued her 
studies in the University. 

Conclusion: Psychotic disorders in the 
context of MS are rare and can have a 
tremendous impact on functionality and quality 
of life. However, with specialized interventions 
and modifications, patients may benefit from 
intensive holistic neuropsychological 
rehabilitation. 
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Introduction 

Spatial neglect is a disabling cognitive 
syndrome with no agreed standard for 
diagnosis. As a first step to consensus, we 
asked stroke clinicians which 
screening/diagnostic assessments are used by 
which professionals in which countries. 

Method 

We targeted clinicians with experience in 
screening/diagnosing neglect via professional 
bodies and networks. We asked online survey 
respondents to indicate their use of 
assessments within four categories: cognitive, 
functional, neurological, and neuroimaging, 
and whether cognitive/functional/neurological 
assessments were selected based on 
professional choice or institutional policy. We 
used multifactorial logistic regression to assess 
independent associations of profession and 
country, controlling for clinician experience, 
research activity, and clinical setting. 

Results 

We received 454 responses from 12 
professional groups across 33 countries, 
predominantly occupational therapy (179), 
psychology (84), medicine (70) and 
physiotherapy (55) from the UK (172), USA 
(99) and Italy (76). 

368 (82%) respondents used cognitive 
assessments – most commonly psychologists 
and then OTs. The most common assessment 
selected was line cancellation (292). Cognitive 
assessments were more often than not 
selected based on professional choice rather 
than institutional policy. 

361 (80%) used functional assessments – 
most commonly OTs and physiotherapists, 
with those from Italy most likely. The most 
common assessment selected was 
observation (309). The majority of functional 
assessments were more often than not 
selected based on professional choice. 

311 (69%) used neurological assessments – 
most commonly physiotherapists. The most 



common assessment was observation (293). 
Neurological assessments were more often 
than not selected based on professional 
choice. 

91 (20%) used neuroimaging – most 
commonly physicians and psychologists, with 
those from Italy most likely. 

Conclusion 

Assessment selection for the screening and 
diagnosis of neglect differs between 
professional groups and between countries. 
This work provides an essential first step in 
quantifying which assessments are used by 
whom to inform the search for an international 
consensus for a core screening set and 
ultimately a core outcome set. 
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Question: The primary aim of this study was 
to examine the changes in self-awareness 
(SA) deficits after intensive rehabilitation in 
patients with acquired brain injury (ABI) in the 
chronic phase and investigate the relationship 
between those changes and emotional 
distress, as well as daily activities. Secondary 
aim was to investigate correlations between 
SA and socio-demographic and injury-related 
variables and intellectual ability. 

Methods: Twenty-six ABI patients in the 
chronic phase (mean= 4.8 years since injury, 
SD=3,7) who underwent an intensive 
rehabilitation program (5 hours/day, 4 
days/week) following the holistic approach 
described by Ben-Yishay (1978) and Prigatano 
(1986) for 12 months. All patients and their 
proxies completed questionnaires on self-
awareness, depressive symptoms, anxiety and 
daily living activities on admission and after 
completion of the program. All patients were 
administered an extensive battery of 
neuropsychological testing. For the purpose of 

this study, only correlations with overall 
intellectual ability were examined. 

Results: On admission, the majority of the 
patients tented to overestimate their 
competencies as measured by the discrepancy 
between self and proxy report. After 
rehabilitation, patients exhibited better 
awareness of their difficulties and improvement 
in daily activities according to the proxy. No 
significant change was observed on 
depressive symptoms and anxiety; however 
improvement on SA was related to an increase 
of depressive symptoms. Before rehabilitation, 
highly educated patients and patients who 
scored higher on intellectual ability exhibited a 
reduced self-proxy discrepancy score, 
indicating better awareness and those patients 
showed less improvement on SA after 
rehabilitation. Finally, no associations between 
SA and anxiety and daily living activities were 
observed. 

Conclusions: Intensive holistic rehabilitation, 
even many years after ABI, improves self-
awareness of the cognitive and behavioral 
difficulties. SA improvement seems to be 
associated with a shift towards more 
depressive symptoms, but without increase of 
the frequency of clinical depression or anxiety. 
Rehabilitation has also a positive effect on 
daily activities, regardless of changes in SA. 
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Question: What are the advantages of holistic 
neuropsychological rehabilitation settings, 
even in cases of non-compliant traumatic brain 
injury(TBI) patients? Most of the studies in 
cognitive rehabilitation focus on the cognitive 
gains exclusively. This case study illustrates 
how cognitive retraining, in a holistic approach 
setting, promotes not only cognitive gains but 
also emotional and behavioral regulation.  



Methods: A 32 years old male suffered severe 
TBI resulting in extensive right fronto-temporo-
parietal epidural hematoma and subdural 
hematoma in the left frontotemporal lobes. He 
was referred to the Brain Injury Unit, ELEPAP 
Athens, one-year post injury. Initial 
neuropsychological assessment revealed 
severe deficits in almost all cognitive domains, 
with language and memory being the most 
prominent. He exhibited difficulties in 
perception and information processing, along 
with disorganized speech, resulting in great 
confusion. He also displayed behavioral 
disturbances, such as perseverations, 
agitation, irritability and outbursts. He was 
reluctant to any verbal and behavioral cues, 
making his participation in any activity almost 
impossible. Despite the emphasis on building a 
strong therapeutic alliance, the results were 
poor. In order to engage him in the 
rehabilitation process, tailor made cognitive 
exercises were provided, based on his 
preserved mental strengths, aiming at helping 
him excel and train independently. 

Results: He felt less stressed, more 
competent, aware and open to discuss his 
difficulties during his weekly sessions with his 
counselor. In time he got more malleable and 
could fully participate in the rehabilitation 
process. Subsequently, his gains were 
remarkable not only on behavioral and 
emotional level, but also in cognitive terms, 
based on neuropsychological reassessments, 
resulting in his work and social reintegration. 

Conclusions: Without his engagement in the 
tailor-made cognitive retraining, his emotional, 
cognitive and behavioral problems made his 
gainful participation in any rehabilitation setting 
impossible, as revealed by his ousting from all 
previous rehabilitation settings. Considering 
the ability to adjust to almost any case, 
cognitive retraining provides the lynchpin 
between the patient and any rehabilitative 
attempt. 
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Question: The cognitive rehabilitation of 
individuals with self-awareness and executive 
function (EF) deficits post-acquired brain injury 
(ABI) is challenging and represents an 
important area for practice improvement. 
Recent evidence supports the use of 
interventions, such as metacognitive strategy 
training, to address these issues and promote 
the generalization of skills. However, little is 
known about the implementation of these 
practices and the clinicians' reasoning while 
implementing them. This study documented 
clinicians' reasoning while implementing best 
practices for self-awareness, EF and 
generalization of skills following a knowledge 
translation (KT) intervention. 

Methods: Cases studies with clinicians from 3 
ABI teams (n=40) who participated in a KT 
intervention, which consisted of provision of 
learning tools and interactive workshops. The 
content tailored for each team covered 6-8 
practices related to strategy training and 
feedback to improve self-awareness (team 1); 
strategy training to enhance generalization of 
skills (team 2); and strategy training for EF 
using the Goal management training (team 3). 
Reasoning was documented through 
interviews with 13 clinicians (n=6, 4 & 3 
clinicians from teams 1, 2 & 3) using chart 
simulated recall methodology at 3 months 
post-intervention. Verbatim were analyzed 
using the Framework method. 

Results: Clinicians reported varying levels of 
use of the practices. The selection and 
adaptation of the interventions were seen as a 
complex, iterative and interactive process 
influenced by: clients (cognitive/communication 
profile, therapy engagement, goals, expected 
outcomes); clinicians (previous experiences, 
actual practices, self-confidence); family 
(collaboration); tasks and training conditions 
(repetition/variability, duration, 
standardized/non-standardized program) and 
practice context (inter-professional 
collaboration, organizational constraints). 

Conclusions: Multiple factors related to clients, 
clinicians and context influence reasoning and 
may explain challenges and practices 
variations. Sufficient time to experiment the 
strategies in various contexts with patients with 
sufficient awareness and motivation seems 
important to promote positive outcomes as well 
as ability to select and tailor these 
interventions. 

 



P0187 
Towards evaluation tools in virtual 
reality for unilateral spatial neglect 

A. Guilbert1, M. Gaffard1,2, T. G. Bara1,3, C. 
Bourlon2, M. Urbanski2, T. Bouchara3 

1University of Paris, Laboratoire Vision Action Cognition, 
Paris, France 2Hôpitaux de Saint Maurice, Saint-Maurice, 
France 3CNAM, Laboratoire CEDRIC, Paris, France 

Unilateral spatial neglect (USN) is a highly 
prevalent neuropsychological syndrome that 
induces massive impairments in daily life 
activities. However, the evaluation of USN 
encounters many limits because essentially 
based on paper-and-pencil tests, which assess 
only the peripersonal space in visual modality. 
USN is, however, a polymorph syndrome that 
can differently impact spaces or sensory 
modalities. Virtual reality could permit to 
develop evaluation tasks assessing the 
different spaces as well as several sensory 
modalities in a more ecological way. Our aim is 
to develop the first clinical virtual reality battery 
of tests that includes not only different spaces 
but also other sensory modalities than vision. 
In this study, virtual reality tests were 
developed and compared with classical tests. 
First, a cancellation task in virtual reality 
inspired by the Bells test was designed to 
evaluate extrapersonal space and was 
compared with the classical Bells test in 
peripersonal space. An ecological tool -the 
Baking Tray Task- was also replicated in virtual 
reality in order to extract more information than 
what permits the real environment. A 
comparison between both versions of the 
Baking Tray Task was performed. Finally, an 
evaluation of localization ability in vision with 
visual stimuli but also in hearing with sounds 
was realized. The experimental phase with 
USN patients is ongoing. In this 
communication, study cases of USN patients 
will be presented and will highlight the potential 
dissociations between spaces or sensory 
modalities in USN symptoms and, thus, the 
relevance of using virtual reality to assess 
them. The implications of this evaluation for the 
future rehabilitation of these patients will also 
be discussed. 
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Question: Emotion dysregulation (ED) and 
behavioral disorders (BD) have important 
social and psychological impact for patients 
with chronic acquired brain injury (ABI). 
Dialectical behavior therapy (DBT) is an 
effective treatment of ED in patients with 
borderline personality disorder. The aim of the 
study was to examine the feasibility of a DBT 
intervention in adults with chronic ABI suffering 
ED. 

Methods: Patients eligible for the study had ED 
with social repercussions in daily life following 
or increased by an ABI. Exclusion criteria were 
severe cognitive impairments interfering with 
treatment comprehension or severe 
anosognosia. Control patients were eligible on 
the same criteria but did not wish to participate 
or were unable to for organization reasons. 
Therapy consisted of 2 hours of group DBT per 
week during 20 weeks. The therapy included 4 
modules (mindfulness, distress tolerance, 
interpersonal effectiveness and emotion 
regulation), supplied on illustrated presentation 
workbooks in French. Patients monitored on a 
daily basis : (1) the use of DBT skills in daily 
life; (2) their emotions; (3) their challenging or 
avoidance behaviors using personalized paper 
charts. The main outcome measure was the 
decrease in problematic behaviors. French 
validated versions of self-report and proxy-
report questionnaires were selected for 
secondary outcomes. Questionnaires were 
assessed 2 times before therapy 4 month 
apart, to determine response stability, at the 
end of the therapy, and 4 month after. Controls 
were assessed at baseline, and 1 year later on 
the same questionnaires. 

Results: 9 patients participated in the therapy, 
and 14 controls were evaluated. Measures at 



baseline confirmed ED and BD. Therapy was 
feasible, appreciated by patients and the rate 
of participation were excellent. Because of 
cognitive impairments, individual sessions 
were necessary for the comprehension of the 
different emotion regulation skills. Participants 
reported a progressive decrease of challenging 
behaviors. Secondary outcomes measures 
showed inconsistent effects. 

Conclusion: DBT seems a promising tool to 
treat ED in patients with ABI but further 
adaptations and simplifications are needed to 
make available and effective for patients with 
more marked cognitive impairments. 
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Question: Does PASS-cats 1.0 computerized 
cognitive training (CCT) works better than 
routine CCT on cognitive function in patients 
with post-stroke cognitive impairment (PSCI)? 
 What is the potential neural  mechanism 
underlying its treating process ? 

Methods: Patients with PSCI were randomly 
divided into the intervention group (IP) and the 
control group (CP). The CCT system of IP was 
independently developed by our team based 
on the plan-attention-simultaneous-continuous 
(PASS) processing model and it consisted of 
20 tasks within 4 parts. The Attention Part had 
5 tasks: Stroop color word test, number 
strikeout test, number memory span, reading 
aloud and number recall. The Simultaneity 
Processing Part was composed of 5 tasks: 
logical reasoning, speech simultaneity 
processing, digital matrix, picture finding and 
word graph matching. The 5 tasks of the 
Sequential Processing Part were: picture 
recognition, picture arrangement, maze test, 
meaningless figure recognition, double-word 
word confirmation. The Plan Part contained 5 
tasks: plan connection test, visual search test, 
three-paragraph reasoning, numerical search, 
and mental recall. The CP was given targeted 
cognitive training in multiple cognitive domains, 
including memory, orientation, visual 

perception, thinking, attention, computational 
power and executive function. Training 
duration is 30 minutes per time, 5 times a week 
for 4 weeks. Lowenstein Occupational Therapy 
Cognitive Assessment (LOTCA) was selected 
to assess cognitive function and 64-channel 
ERP system (BP, Germany) was used to 
record EEG data of working memory task (n-
back paradigm ) , before and after training 
respectively. 

Results: After training , the score of LOTCA 
increased greater in the IP (n = 21) than in the 
CP (n = 21) (t > 2.198, P < 0.05). Among the 
included patients with PSCI, some of them 
failed to complete the ERP test due to 
intracranial stents, skull repair or defects.  The 
IP (n=9) showed relatively lower P3 peak 
amplitudes of Cz, Pz, and Oz in EEG (F= 

6.528；F= 5.073，F=4.670，P<0.05). 

Conclusion: Compared with routine CCT, 
PASS-cats 1.0 CCT is more effective in 
improving cognitive function of patients with 
PSCI. The neural mechanism may be related 
to the increased automation and the reduction 
of psychological resources. 
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Question. Powered wheelchairs (PWC) are 
critical for independent mobility for individuals 
who have trouble walking. However, provision 
of PWC is complex, requiring consideration of 
diagnosis, motor/ cognitive/perceptual 
capacities, and the environment. In clinical 
practice, cognitive functioning is reported as 
the top concern for clinicians, yet cognitive 
functions required for PWC use remains 
unclear. Our objective is to explore the 
relationships between cognitive functioning 
and PWC driving capacity and performance. 

Method. A cross-sectional exploration was 
used to recruit 18 PWC users (>18 years old) 
in Canada (n=3) and France (n=15). Two, two-



hour data collections sessions were conducted 
and participants completed cognitive tests 
(Montreal Cognitive Assessment (MOCA) and 
Motor-free Visual Perception Test (MVPT)) and 
PWC driving tests (Wheelchair Skills Test-
Questionnaires (WST-Q), Life-Space 
Assessment (LSA) and Power-Mobility Indoor 
Driving Assessment (PIDA)). Bi-variate 
Pearson correlation coefficient were 
calculated. 

Results. Participants were on average 59±16 
years old and 61% were males. On average, 
participants used their PWC for 4±7.7 years 
and 72% used their PWC at least 5 hours per 
day. MOCA scores ranged from 10 to 28 
(20±5.5) and MVPT (standard scores) ranged 
from 55 to 138 (91±25). Scores for PWC 
driving variables were: LSA ranged from 12 to 
64.5 (42±15), WST-Q capacity ranged from 36 
to 96% (78±16), WST-Q confidence ranged 
from 36 to 93% (76±16) and WST-Q 
performance ranged from 32 to 92% (78±17). 
MOCA scores correlated with WST-Q scores 
(capacity, confidence and performance 
(r=0.875, p<0.000; r=0.849, p<0.000; r=0.879, 
p<0.000 respectively)), LSA scores (r=0.741, 
p<0.000) and PIDA scores (r=0.664, p<0.004). 
MVPT scores correlated with WST-Q scores 
(capacity, confidence and performance 
(r=0.654, p<0.000; r=0.746, p<0.000; r=0.750, 
p<0.000 respectively)), LSA scores (r=0.648, 
p<0.004) and PIDA scores (r=0.535, p<0.027). 

Conclusion. Findings support our hypothesis 
that cognitive functioning would correlate with 
PWC driving capacity and performance scores 
in adults using a PWC. This relationship 
important to know as cognitive functioning may 
affect PWC use. This study would guide 
decision-making around the PWC provision 
process. 

P0192 
A pilot study of telerehabilitation in 
east riding for patients with 
cognitive impairment following 
acquired brain injury 

A. Salawu1, K. Dawson1, N. Brixey1 

1Hull University Teaching Hospitals NHS Trust, 
Rehabilitation Medicine, Hull, United Kingdom 

Question Cognitive impairment involves 
difficulty remembering, learning, concentrating 
or making decisions. Cognitive impairment can 
range from mild to severe. It can occur 
following an acquired brain injury (ABI) and 
has significant impacts on rehabilitation with 

marked health and economic effects. 
 Cognitive rehabilitation improves functional 
outcomes and quality of life. Currently, 
cognitive rehabilitation is delivered as face to 
face sessions with high demand on resources. 
Optimum therapy intensity is therefore hard to 
achieve. Various rehabilitation tools based on 
digital and gaming technology have been 
developed; this technology is being explored to 
augment cognitive rehabilitation. The aim of 
the project is to explore the feasibility and 
effectiveness of using a telerehabilitation 
system to improve cognitive function in 
community dwelling adult patients with 
cognitive impairment due to ABI. 

Methods The study design is a 6-month 
prospective pre-post intervention study to 
evaluate cognitive rehabilitation in 16 patients 
with cognitive impairment following ABI. 
Patients with cognitive impairment following 
ABI are recruited. All consented participants 
have screening and baseline assessments 
using validated cognitive assessment tools. 
The intervention is a novel interactive system 
with tailored cognitive exercises software 
(Intendu© Active Brain Trainer) which 
connects to their television set. Each 
participant is required to undertake 2 sessions 
a week lasting 20 minutes, targeting different 
areas of cognitive function, for 12 weeks. 
Repeat cognitive assessments are then 
performed.  

Results The study aims to recruit 16 
participants and is on-going with 12 recruited 
and 1 drop out.  1 has completed the study, 10 
are still ongoing. Primary outcome measure is 
the percentage change in means of the 
assessment scores on the cognitive tests 
administered before and after using the device. 
Secondary outcome measures will be collected 
on quality of life, participation in leisure 
activities and satisfaction with the equipment.  

Conclusion Preliminary results indicate good 
engagement by the participants. They find the 
system easy to use and set-up of devices has 
been straight forward. Full data analysis will be 
done at completion of study and presented as 
a poster. 

P0193 
Neurorehabilitative approaches to 
cognitive and affective processing 
restitution in cerebellar disorder 

M. Adamaszek1 



1Klinik Bavaria Hospital, Clinical and Cognitive 
Neurorehabilitation, Kreischa, Germany 

High order cognitive and affective processing 
impairments due to acute as well as chronic 
devastating cerebellar disorders are of growing 
interest also in clinical neurorehabilitation 
considering suitable therapeutic pathways. 
According to own neurophysiological research, 
impaired cognitive and affective capacities in 
cerebellar disorder may improve along the 
following clinical course, suggesting specific 
neural plasticity of responsible cerebello-
cerebral circuits in particular after focal 
cerebellar lesioning. Specific protocols of 
neurorehabilitative approaches to cognitive-
affective impairments using specific 
remediating procedures including specific 
executive skill learning in neuropsychological 
and occupational settings, in combination of 
adjusted computerized cognitive training, 
furthermore physiotherapeutic applications to 
motor coordination and physical endurance, 
deems to be feasible in covering the demand 
of therapeutic applications to cognitive and 
affective disturbances in cerebellar disorders. 
However, recommendations to the impact of 
each treatment line, in particular concerning 
the indicative quality as well as the demanded 
dosage, are still lacking in neurorehabilitative 
practice. In addition, there are only premature 
protocols of pharmacological and noninvasive 
stimulation options for augmentation of neural 
plasticity in cerebellar impairment of these non-
motor domains. In face of the clinical and 
neurophysiological patterns of impaired 
cognitive and affective processing in cerebellar 
disorders, and the growing knowledge about 
neural behavior in functional reorganization, 
sensitive diagnostic procedures as delivered 
by clinical neuropsychology, but also studying 
of neural reorganization by functional EEG, are 
presumed to increase the quality of 
therapeutical decision and outcome in 
patients.  

P0194 
Teaching communication skills to 
children with autism spectrum 
disorder 

Y. Solov'yeva1, L. Litvinova1, O. Agranovich1, 
N. Agranovich1, A. Agranovich1 

1Stavropol State Medical University, Stavropol, Russian 
Federation 

 

 

Question 

Communication stands alongside functional 
symptoms at the most serious level of the 
problems faced by autistic children, preventing 
the child from establishing contact with his or 
her parents, peers, doctors and society as a 
whole. The inability to communicate hinders 
the differentiation of symptoms and limits the 
treatments that can be applied. Forming skills 
that enable autistic children to communicate is 
thus of great help to both doctors and patients. 

Methods 

The Santerra Medical Centre currently treats 
17 autistic children aged 4-6. Treatment is 
based on Santerra's own Community Template 
(CT) programme, which enables the 
psychologist or psychotherapist to teach 
communication skills by using toys to establish 
a cognitive network of known and unknown 
elements. The toys used must be model 
vegetables, fruit, flowers and model simple 
food such as bread, sausages, eggs and milk, 
ideally of a single colour, and there must be a 
favourite toy (a toy animal, not a mythical 
creature). 

Results 

The children learn mechanically in the 
following stages: 1) shapes (circle, triangle 
etc.); 2) colours plus shapes, eg. a yellow 
triangle; 3) vegetables in the shapes already 
learnt, eg. a triangular carrot; 4) fruit, in the 
same way; 5) the taste of the vegetables learnt 
(sweet, sour, salty and bitter); 6) flowers and 
smelling them. Once they can copy shapes, 
colours, objects and actions (ie. taste and 
sniff), they are taught to include them 
mechanically with the toy, and gradually learn 
behaviour and play. This leads to them to build 
similar cognitive links between elements of the 
human world and apply the skills learnt on toys 
to real people.  

Conclusion 

The CT method enables autistic children to 
learn and produce intellectual operations: 
recall and repetition or problem-solving by 
analogy, thus improving their ability to 
communicate and teaching them a template 
which becomes automatic. In addition, having 
learnt to smell flowers, they learn control their 
breathing (sniffing and exhalation). 

Use of the CT method alongside planned 
neurological treatment has shown a significant 



improvement in young autistic children's 
communication skills. 

P0195 
Functional cerebral reorganization 
after a cognitive rehabilitation of the 
updating sub-component of working 
memory – fMRI single cases study 

S. Crottaz-Herbette1, P. d’Honincthun1 

1Lausanne University Hospital, Neuropsychology and 
Neurorehabilitation Service, Lausanne, Switzerland 

Question: Despite important progress in 
cognitive WM rehabilitation programs, the 
mechanisms underlying WM improvements 
remain largely unknown. Our study aimed to 
determine in stroke patients the brain 
modulations induced by a rehabilitation of the 
WM based on learning new updating 
strategies. 

Methods: 3 male patients (P1, P2, P3) with 
specific updating WM deficits and stroke 
(Figure 1: lesions in red, projected on 
normalized individual axial slices of anatomic 
MRI) were included. P1: 62 yo., 15 months 
post-stroke, right stroke in vermis and 
cerebellar region and inferior parietal lobule. 
P2: 67 yo., 4.5 months post-stroke, left sylvian 
stroke. P3: 47 yo., 4 months post-stroke, left 
lenticular lesion.Training: 12 sessions targeting 
the learning of 3 new strategies on WM 
updating processing: multicoding (via the 
phonological loop, visuospatial sketchpad, and 
long term memory), serial processing and 
speed reduction. 2 fMRI sessions on a 3T 
scanner: one session before and one 
session after the training; a verbal 2-back WM 
task was used during the fMRI acquisitions.  

Results: The 3 patients showed different 
patterns of modulation (Figure 2: A. increased 
fMRI activation during the verbal WM task 
after, compared to before, the training. B. 
Model of regions involved in WM sub-
components). P1 showed increased activation 
in the left parietal lobule, consistent with an 
increased use of the multicoding strategy. P2 
showed larger increased activation in 
prefrontal regions, regions typically involved in 
the central executive WM component, the 
could be related to an increased controlled use 
of the trained strategies. P3 showed larger 
increased activation in the right hemisphere, in 
regions that are known to be involved in the 
visuospatial sketchpad, an element of the 
multicoding strategies. 

Conclusion: To our knowledge, this is the first 
study on brain modulations induced by a 
cognitive rehabilitation training of the updating 
sub-component of WM in stroke patients. 
Interestingly, our findings reveal patients" 
specific patterns of modulation that can be 
associated with specific improvements in the 
use of the learned strategies. Such single 
cases studies are needed to design tailored 
therapeutic programs based on the lesion and 
neuropsychological profile of each patient. 

Fig. 1 
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1-Question 

Neglect patient failed to respond, perceived, 
orient to stimuli located in their left side of the 
space or the body. In the motor domain, 
patients exhibited a reduction of movement 
production, and produce slower movement 
towards the left resulting from attentional, 
motor and intentional factors. One open 
question is to disentangle between the 
intrinsically motor and potentially intentional 
level of the deficit leading to motor symptoms 
of spatial neglect. The organization of 
movements is made in a sequence depends 
on the subsequent movement. Based on this 
idea we try to fill this gap comparing movement 
kinematics of a reach-to-grasp a ball 
movements realised with different intentions 
about what do to with the ball. 

2-Methods 

First, neglect patients and healthy controls 
were required to grasp a tennis ball placed in 
front of them in order to drop it in large baskets 
placed on both sides of the ball. Second 
different neglect patients and Right Brain 
Damaged patients without neglect were 
required to grasp a tennis ball, starting point, 
ball location and movement intention were 
blocked in different sessions. Each movement 
was recorded in 3D and used to calculate 
kinematic and grasping parameters only for the 
first movement. 

3-Results 

In the first experiment neglect patients were 
slower to initiate and to realise their central 
movement aimed to the left. The increased 
movement time is entirely explained by a 
lengthening of the deceleration phase. Grip 
formation did not overtly differ as in all further 
experiments. In the second experiment, similar 
results were found independently of starting 
position, movement direction and movement 
intention. 

4-Conclusion 

Our results suggest that a simple movement 
aimed at a central target is altered only in 
neglect patients by the initial intention to 
proceed to the left, regardless of the starting 
position. Motor deficits as the preparation of a 
movement sequence ending to the left seems 
also to be subjected to unilateral neglect, so as 
to produce "intentional bradykinesia". 
Anticipation of the intentional goal of an action 
leads to a retrograde transfer of neglect onto 

action elements both when they have and do 
not have intrinsic left-right component by 
themselves. 

P0197 
Expansion of prism adaptation to 
spatial cognition through tactile 
modality in unilateral neglect 

P. Revol1,2, N. Touil2, G. Rode1,2, Y. Rossetti1,2 

1University of Lyon 1, Team ImpAct, Centre de Recherche 
en Neurosciences de Lyon, CRNL U1028, Bron, France 
2Hospices Civils de Lyon, Hospital Henry Gabrielle, Saint-
Genis-Laval, France 

Question 

Unilateral neglect is depicted as a visual 
disorder, but tactile deficits, although less 
commonly investigated, also exist. In the tactile 
modality, haptic perception through object 
manipulation, allow a representation of the 
stimulus in order to identify its shape, could be 
impaired in neglect patients. Among many 
rehabilitation methods, Prism Adaptation (PA) 
was shown to improve spatial neglect. The 
present study assess whether or not shape 
perception is impaired in right brain damaged 
patients with or without neglect and test 
whether PA could also improve haptic shape 
discrimination. 

Methods 

Three neglect patients and four control patients 
without neglect were asked to fully explore 
without vision two objects presented in their 
midsagittal plane. Then, they were requested 
to verbally report whether the objects were the 
same or different.  For this haptic 
discrimination task 19 different objects were 
used, and pairs of objects were either identical 
or with a difference on the right or on the left. 
Two pre-test sessions and a post-test session, 
after PA procedure with prismatic lenses 
creating a 10° rightward shift of the visual field, 
were done. 

Results 

Left and Right error rates were stable across 
the two pre-test sessions in neglect patients 
and non-neglect patients suggesting a test 
reliability. Second, a substantial increase in left 
error rates, more than 75%, was found in 
neglect patient while they behaved like non-
neglect patients for the right side differences. 
Following PA, the left bias error rates in 
neglect patients were substantially reduced, 



and were similar to those observed in patients 
without neglect. 

Conclusion 

Our results suggest that PA, a "bottom up" 
procedure, interact with higher other brain 
functions related to multisensory integration, 
can improve non-visual shape processing, 
leading to an expansion to the unexposed 
sensory processing such as tactile modality. 

P0198 
Two case reports to illustrate the 
benefit of a thinking chart on 
irritability and impulsiveness in 
persons with acquired brain injury 

S. Sarkis1, M. Desdomaines1, A. Murphy1, M. 
Margot1, C. Passé1, S. Youl1, G. Deda 
Erbenova1 

1Centre Médical et Pédagogique pour Adolescents et 
jeunes adultes, Physical Medicine and Rehabilitation, 
Neufmoutiers, France 

Objectives: The irritability and impulsiveness 
are important and frequent symptoms that are 
part of the behavior disorders by excess after 
acquired brain injury . It is difficult to address 
them in a given patient without having a 
general view of their classification, origin, and 
consequences. In a step by step manner we 
made a Thinking Chart that take into 
consideration a maximum of aspects of these 
symptoms after a brain insult. We use it with 
our patients, aged from 16-25 years old. We 
present here two case reports to illustrate this 
process. 

Method: The Thinking Chart was made from 
an oriented literature review  who retrieved 
 several key articles discussed later in a 
thinking group made of a physiatrist, 
neuropsychologist, speech therapist, 
occupational therapist, psychomotrician, and 
psychologist. We elaborated and tested this 
Chart and came out with a final version. We 
expose here its use in two case reports. 

Results: The Thinking Chart gives for each of 
the two patients a general and detailed view of 
the origin of these symptoms from a temporal 
point of view ( early, late), the relation with the 
pre- morbid personality, the contribution of 
emotional and behavior control disorders like 
the emotional lability or anxiety, the role of the 
disinhibition, anosognosia and other factors 
and  consequences. Some facets of the 

impulsiveness are sometimes related to some 
of the cognitive disorders that present these 
patients. 

The important role of the physiological factors 
like fatigue, pain and other factors of the daily 
life is taken into consideration and is checked 
when present. 

The Chart helped us explain the disorders to 
the patients and their relatives. 

Afterwards, treatment is conducted on the 
origin of these aspects and on their 
consequences. The treatment of these 
symptoms (with or without medication) is 
consequently different between these two 
patients. 

Conclusion: For these two patients this 
Thinking Chart helped us to have an overview 
sight on irritability and impulsiveness after the 
acquired brain injury. It had therefore a 
practical interest in understanding, explaining 
and treating these disorders. The relevance of 
this Thinking Chart needs later to be proved in 
a validity and reliability study on a large 
number of patients. 

P0199 
Translation and cultural adaptation 
of the Rivermead Behavioural 
Memory Test Third Edition RBMT-3 
– results of a pilot study 

M. Alharthy1,2, S. Hynes1,2, A. Shiel1,2 

1National University of Ireland Galway, Occupational 
Therapy, Galway, Ireland 2National University of Ireland 
Galway, Occupational Therapy, Galway, Ireland 

Objectives  

To translate and culturally adapt the RBMT-3 
for use within an Arabic speaking population 
and to achieve maximum equivalency between 
the translated and original versions. 

Methods  

The study was conducted in two stages: 

Translation and cultural adaptation stage : 

Forward and backward translations were 
completed by professional translators. Five of 
the 14 RBMT-3 subtests required cultural 
adaptation. Half of the faces in the face 



recognition subtest were replaced with Arabic 
faces taken by a professional photographer. 
Pictures that are irrelevant to the Arabic culture 
in the picture recognition subtests were 
replaced. Names, story and orientation 
subtests were also adapted.  An expert 
committee to compare the translated and 
original versions and to advise on further 
changes required for test materials was 
formed. 

16 participants (10 females and 6 males) were 
recruited to the pilot study. All participants are 
bilingual speakers of Arabic and English, over 
18 years old and with no current nor past 
memory impairment. They were tested on 
version 1 of the English version and both 
versions of the Arabic RBMT-3 in 
counterbalanced order.The assessment period 
was 6 weeks with two week gaps between 
tests. Two qualified bilingual (Arabic and 
English) occupational therapists completed the 
assessments. 

Results  

Wilcox signed ranks test was used to compare 
between subtest scores. Significant differences 
were found in the story, orientation and names 
subtests between the English and Arabic 
versions. No significant differences were found 
in subtests from both Arabic versions except 
for the story subtest. 

Conclusion  

The story and orientation subtests require 
further adaptations. The rest of the Arabic 
RBMT-3 subtests are equivalent to the 
subtests of the English version. The 
psychometric properties of the Arabic RBMT-3 
will be investigated in a larger Arabic speaking 
sample of normal controls and patients with 
acquired brain injury in Saudi Arabia to 
evaluate the psychometric properties of the 
translation. 
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Static balance tests identify elderly 
individuals with global cognitive 
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The elderly with cognitive damage (CD) 
present a high risk of falling. Thus, certain 
domains of cognition are decisive for an 
optimal balance control. Thus, the assessment 
of static balance could help the early detection 
of the CD in individuals with subjective 
complaints (SC). 

The objective of this study is to explain if static 
balance parameters can identify global CD in 
the elderly with SC. 

116 elderly subjects (76.6 ± 4.9 years of age, 
9.8 ± 4.4 years of schooling) who referred SC 
of memory, were assessed with the global 
performance of the ACE-III and were then 
assigned into two groups: with CD (ACE <= 82 
pts, n = 57) and without CD (ACE > 82, n = 
59). The balance was assessed by a force 
plate (Bertec, model FP4060-05-PT-1000) 
which detects the Centre of Pressure (CoP) in 
standing position. Each individual was subject 
to 8 evaluation conditions; standing 
comfortable position (baseline), 4 sensory 
integration tests: open eyes feet together 
(OEFT), close eyes feet apart (CEFA), closed 
eyes feet together (CEFT), and eyes closed 
feet apart plus 3 to 3 subtractions (CEFA-SS); 
and 3 tests of motor cognitive double task: one 
to one Countdown (SS), verbal fluency of "P" 
(WN) and number inversion (NI). 

Different parameters of the CoP were 
associated with the global scores of the ACE-
III trough lineal regression tests. For the total 
sample the results show a significant 
association between the distance covered by 
the Cop in the CEFA-SS test and the ACE 
scores (r2-adj = 0.03, p-value = 0.03), as well 
as for the spin rate of the CoP in the test of 
sensory integration and the ACE scores (OEFT 
(r2-adj = 0.05, p-value = 0.01), CEFA (r2-adj = 
0.05, p-value = 0.01) and CEFT (r2-adj = 0.06, 
p-value = 0.01)).  For the group with CD 
significant associations were found between 
balance parameters for the sensory integration 
tests (OEFT, CEFA, CEFT, CEFA-SS) and the 
ACE scores (r2-adj con range 0.06-0.2, p-
value < 0.05). 

These results indicate an association between 
the motor performance in sensory integration 
balance test, and the cognitive condition of the 
elderly with global CD with SC.    Furthermore, 



the results suggest that specific balance 
parameters could predict the cognitive 
condition of elderly people, helping in the early 
detection of CD. 

P0201 
Assessment of anosognosia 
regarding frontal cognitive-
behavioral disorders thanks to joint 
reports from ALS patients and their 
caregivers 
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While Amyotrophic Lateral Sclerosis (ALS) has 
long been considered a pure motor 
neurodegenerative disease, cognitive and 
behavioral disorders in ALS are not rare with 
an estimated prevalence ranging from 30 to 
50% with frequent apathy and dysexecutive 
syndrome. The literature about lack of 
awareness in ALS is not abundant. To our 
knowledge, the extent to which patients and 
caregivers would report parallel or different 
narratives regarding disorders in cognition 
related to ALS has been little explored. 

The aim was to compare ALS patients" to 
caregivers" narratives regarding apathy and 
executive disorders. 

We included prospectively and consecutively 
patients and their caregivers followed-up in 
ALS day care unit over a three months period 
(at the exclusion of end of life stage and of 
those with an official diagnosis of fronto-
temporal dementia). 

We used two published scales that both had 
patients" and proxies" versions (the 
Dysexecutive questionnaire and the Apathy 
Evaluation Scale) and compared overall scores 
and answers, using agreement/disagreement 
statistical methods. 

85 patient-caregiver pairs that had been were 
analyzed 

The frequency of executive disorders (32%) 
and apathy (51%) reported in this study are 
moderate at the scale of the whole sample and 
align with previous publications 

At the scale of the whole ALS sample, patients 
and caregivers were found to report both 
moderate levels of executive dysfunction and 
apathy (Figure 1). 

However, a strong discrepancy between 
reports was depicted in those patients with a 
significant impairment on the DEX and on the 
AES scores: ALS patients with cognitive and 
behavioral disorders show an underestimation 
of their symptoms that suggest presence of 
anosognosia about their frontal cognitive-
behavioral symptoms (Figure 2). 

Our results about executive functioning, apathy 
and anosognosia suggest that there is an 
heterogeneous spectrum of cognitive-
behavioral disorders in ALS population. We 
found that patient"s and caregiver"s reports do 
not match when patients have significant 
frontal cognitive and behavioral impairment. 
How psychoeducation about anosognosia per 
se and about cognitive impairment would 
benefit patients and families needs to be 
further assessed. 

Fig. 1 
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Relationships between cognition 
and changes of bilateral cingulum – 
a diffusion tensor tractography 
(DTT) study 
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Medicine, Incheon, South Korea 

Aim 

To investigate changes of bilateral cingulum 
with respect to the severity of cognitive 
impairment. 

Methods  

We analysed fractional anisotropy (FA) values 
and fibre numbers in right and left cingulum 
using diffusion tensor tractography (DTT) in 30 
subjects (11 males, 19 females, mean age: 
73.00 ± 8.30 years). Study subjects were 
allocated to three groups: group A (subjects 
with normal cognition, n=9), group B (mild 
cognitive impairment (MCI), n=10) and group C 
(Alzheimer dementia, n=11). Cognition was 
assessed using the Seoul Neuropsychological 
Screening Battery (SNSB), and DTT was used 
to determine FA values and fibre numbers in 
bilateral cingulum. 

Results  

In DTT study, fibre numbers and FA value of 
right and left cingulum declined according to 
the severity of cognitive impairment: Right 
cingulum were thinner in group B than in group 
A, and most severely reduced in group C. 
Fibre numbers in left cingulum were 
significantly reduced in group C than in group 
B. Mean FA value of left cingulum in group C 
was significantly lesser than that of group 

A. Group C showed more discontinuation of 
bilateral cingulum in basal forebrains.  

In correlation study between DTT and 
cognition, visuospatial, fontal/executive, and 
memory function were related to FA values 
and fibre numbers in bilateral cingulum. 
However, attention and language to FA values 
and fibre numbers in right cingulum, and 
language to fibre numbers in left cingulum. 

Conclusion  

We suggested that degeneration of bilateral 
cingulum was related to Alzheimer dementia, 
and  some cognitive declines were dependent 
to laterality of cingulum. 

Fig. 1 
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Question 

Blindsight training (BT) for Homonymous 
Hemianopia (HH) consists of exercising the 
unconscious perceptual activity deep inside the 
blind hemifield. Evidence suggests that tDCS 
enhances the effects of training in 
neurorehabilitation. However, it is not known its 
effect when combined with blindsight 
rehabilitation and what is the best montage to 
obtain the widest rehabilitation effect.  

Methods 



Patients with HH underwent 10 one-hour 
sessions of BT in association with PO3/PO4 
parieto-occipital anodal tDCS (a-tDCS) (1.5 
mA, 10 sec fade-in/fade-out) for the first 20 
minutes of treatment. The primary outcome 
was the change in sensitivity to the light 
perceptual threshold (mean deviation in retinal 
sensitivity, MD) at Humphrey's perimetry 
before and after treatment. 

Results 

Nine patients (4M, 5W) with HH (4 left, 5 right) 
underwent treatment after evaluation of 
eligibility to inclusion/exclusion criteria for tDCS 
and after giving informed written consent. MD 
values pre- (MD= -20.45 (3.53)) and post-
treatment (MD= -15.14(2.6)) were analyzed 
with the Wilcoxon signed-rank test (Z= -2.366; 
p= 0.018), showing a statistically significant 
reduction in the campimetric deficit. 

Conclusions 

BT in association with parieto-occipital a-tDCS 
seems to be a promising technique in the field 
of HH rehabilitation. Further studies are 
needed to confirm the results obtained. 
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Purpose: The purpose of this study is to 
determine the attentional processing of 
transcranial direct current stimulation (tDCS) 
over the left dorsolateral prefrontal cortex 
(DLPFC) in healthy adults. 

Methods:  Thirty healthy adults were enrolled 
in this study. The subjects were divided into 
two groups randomly. They underwent sham or 
anodal tDCS over the left prefrontal cortex, for 
20 minutes at a direct current of 2 mA for 5 
days. First days, before and immediately after 
tDCS, the subjects performed the Continued 
performance test (CPT), Stroop test (color-
word test), and event-related potential for 
evaluating the immediate effects. Last days, 
after tDCS, the subjects performed the 
evaluation which shams with the first days for 
evaluating the accumulated effects. 

Result: Reaction-time and commission errors 
in the CPT were improved after the stimulation 
compared with before the stimulation in the 
stimulation group (p<0.05) not in the control 
group after 5 days of stimulate. The latency of 
P3 was shortened in the stimulation group 
compared with the control group in F3 and FZ 
after 5 days of stimulation (p<0.05). 

Conclusion: Conclusion: tDCS can modulate 
attentional processing by stimulating the left 
DLPFC. Further studies which are lesion and 
symptom-specific tDCS treatment for 
rehabilitation of stroke can be carried out. 
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Cognitive perception of shapes and 
movements through vibrotactile 
stimuli patterns 

K. Rodrigues1, D. J. Pinheiro1, T. Santos1, J. V. 
Moreira1, E. Cavalheiro1, J. Faber1 

1Universidade Federal de São Paulo, Departamento de 
Neurologia e Neurocirurgia, São Paulo, Brazil 

Question 



Perception is defined as the process of 
selection, organization, and interpretation 
performed by the brain from external/internal 
stimuli captured by sensory receptors (Ahissar, 
E., & Assa, E. 2016). However, one of the 
main opened questions is how brain integrates 
information from different sensory modalities in 
coherent perceptual sensations of its 
environment. By performing different tasks of 
detection and discrimination, we investigate 
the human capacity to use vibrotactile stimuli 
to recognize shapes and movements of virtual 
objects. 

Methods 

A vibrotactile stimulation device was built 
composed of sixteen mini motors, which were 
positioned on the participants back. Initially, 
was performed a sensory characterization of 
the back region changing parameters of 
frequency, duration and overlap of stimuli. To 
evaluate the cognitive perception related to 
"shape" and "movement" all participants were 
randomly divided into three groups: A) 
vibratory stimuli representing movements of 
virtual objects B) vibratory stimuli to guide 
virtual movements and C) vibratory stimuli to 
assist in the recognition of virtual shapes. 
Groups A and B presented different 
combinations of trajectory complexities and 
group C simple and complex forms were used, 
randomly. For all A, B and C tasks, the 
participants must recognize the type of stimuli. 
Throughout the whole protocol, 
electroencephalographic activity of all 
participants was recorded and associated to 
their performance on each recognition task. 

Results 

The participants in group A, who had to 
reproduce the trajectories received by 
vibrotactile stimulus without the aid of vision, 
performed better in their recognition than those 
who did not. For group B, it was noted that the 
addition of feedback on the back of the 
participants provided better spatial 
representation in the reproduction of observed 
trajectories. In group C, although the shapes of 
different complexities were recognized with 
equal performance, the time of exploration for 
their recognition increased according to the 
level of complexity. 

Conclusion 

Vibrotactile stimuli can be used to 
represent/guide movement by improving the 
spatial resolution in the perception of received 

stimuli, as well helps the perception of shapes 
of different complexities. 
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Question 

The longevity of patients infected by the 
human immunodeficiency virus (HIV) has 
extended due to substantial advances in 
combined antiretroviral therapy. However, 
treatment options for the cognitive deficits 
affecting up to 50 % remain limited. We 
hypothesize that efficacious approaches for 
cognitive neurorehabilitation require high levels 
of motivation, personalization, as well as the 
use of synergistic effects of cognitive and 
physical exercise. Therefore, serious video 
games with adaptive algorithms appear 
promising (Mishra et al. Neuron 2016; Sokolov 
et al. Curr Opin Neurol 2020). Here, we 
present the protocol of a randomized controlled 
trial designed to evaluate the effects of a 
cognitive exergame in patients with cognitive 
deficits due to an HIV infection. 

Methods 

Our goal is to assess the effectiveness and the 
adherence of the exergame Body-Brain 
Training (BBT) in patients with cognitive 
deficits due to HIV. The in-lab training is 
conducted on a large screen with an optical 
sensor recording patients' whole-body 
responses to the cognitive tasks. Patients' 
performance is integrated in a closed-loop 



algorithm that adapts the difficulty of the 
training in real-time. Thirty-two patients aged 
18-60 years with cognitive deficits are 
randomly assigned to the interventional group 
or an active control group. Main exclusion 
criteria are a cause for cognitive deficits other 
than HIV, severe psychiatric co-morbidity, and 
an incapacity to engage in physical exercise. 

Results 

We will present an interim analysis of the 
available data. The primary endpoint is a 
composite score based on the performance in 
the Symbol Digit Modalities (SDMT), Brief 
Visuospatial Memory–Revised (BVMT-R) and 
Trail Making B (TMT-B) tests. In addition, other 
cognitive tests, electroencephalography (EEG) 
and assessment of everyday cognitive function 
will be performed.  

Conclusion 

Closed-loop adaptive video games developed 
jointly by neurologists, cognitive 
neuroscientists and engineers, and based on 
fundamental neuroscience principles offer a 
significant potential to advance cognitive 
neurorehabilitation. This is of particular 
significance for patients affected by cognitive 
deficits due to HIV, for which both available 
pharmacological and rehabilitative options are 
limited. 

P0207 
Cognitive deficits consecutive to 
different respiratory assistance 
decisions in COVID-19 patients 

F. Alemanno1, E. Houdayer1, A. Parma1, A. Del 
Felice1, A. Scatolini1, S. Angelone1, L. 
Brugliera1, A. Tettamanti1, S. Iannaccone1 

1IRCCS San Raffaele Hospital, Specialistic Rehabilitation 
of Neurological, Cognitive and Motor Disorders, Milan, Italy 

Question 

COVID-19 pandemic has dramatically shaken 
worldwide healthcare systems. COVID-19 can 
induce various clinical features, from 
asymptomatic to critical conditions. The acute 
phase of the infection can lead to functional 
disabilities of the cardiorespiratory, motor, or 
cognitive sphere. We aimed to investigate the 
impact of COVID-19 on the cognitive functions 
in patients admitted to the COVID-19 
Rehabilitation Unit of the San Raffaele Hospital 
(Milan, Italy) according to the severity of their 

respiratory condition in the acute phase of the 
disease. 

Methods 

87 consecutive patients admitted to the 
Rehabilitation Unit of our Institute from March 
27th to May 31st 2020 were included. Criteria 
to admit COVID-19 patients in the 
Rehabilitation Unit were: positive swab, stable 
SatO2, no need for respiratory assistance or 
no more than 4 l/min, no fever, and with areas 
of dependence at the Functional 
Independence Measure (FIM, score < 100). At 
their admission in this Unit, patients underwent 
neuropsychological evaluation with Mini Mental 
State Evaluation (MMSE), Montreal Cognitive 
Assessment (MoCA) and Hamilton Rating 
Scale for Depression. Data were divided in 4 
groups according to the respiratory support 
received in the acute phase of the disease: 
Group1 received orotracheal intubation, 
Group2 received non-invasive ventilation using 
Biphasic Positive Airway Pressure, Group3 
benefited from oxygen therapy with Venturi 
Mask and/or nasal cannula, Group4 did not 
receive oxygen therapy. 

Results 

MMSE and MoCA analyses showed significant 
dysfunctions in more than 80% of patients. 
Group1 presented with higher scores 
compared to Group3 (p=0.024) in the domains 
of visuospatial/executive functions, naming, 
short-term memory, language, abstraction and 
long-term memory. The mean age of Group1 
was significantly lower than in Group2 and 
Group3. About 40% of patients presented with 
mild to moderate depression. FIM scores did 
not differ between groups. 

Conclusion 

We showed that infectious COVID-19 patients 
can present with differential cognitive deficits 
according the level of invasiveness of oxygen 
therapy previously received, independently of 
FIM scores. Such data should be carefully 
integrated for present and future decision-
making in the care of respiratory assistance of 
such patients. 
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Programmed neurocognitive 
training 
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Portugal 2Health School, Polytechnic Institute of Porto, 
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Background and objective: The adequate 
individualization of neurocognitive training 
programmes is among the factors that may 
maximize the efficacy and effectiveness of this 
intervention. The main objective of this 
theoretical essay is to present a proposal for 
an effective individualization of the planning 
and implementation of a neurocognitive 
training programme based on the results of the 
neuropsychological assessment.  

Methods: The proposed model is called 
Branched Programmed Neurocognitive 
Training (BPNT). The theoretical foundations 
of BPNT are the Programmed Learning Models 
and Luria´s Neurocognitive Model. The 
assumptions of this model are the 
interdependence between the cognitive 
functions and the individualization of 
neurocognitive training. 

Results: We provide guidelines for planning a 
neurocognitive training organized in four 
stages, from assessment to the development 
of sessions. A decision tree is used to guide 
the progress along the different stages. We 
also discuss the potential advantages of this 
proposal at various levels, including the role of 
reward in neurocognitive training and the 
potential effects of the model on the 
maintenance and transference of intervention 
results. 

Conclusions: BPNT can support the 
development of an algorithm for the planning 
and implementation of neurocognitive training 
programmes. Although, further studies are 
needed to provide evidence of the effects of 
this model. 
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Efficacy of a holistic rehabilitation 
program in persons with Acquired 
Brain Injury – multidomain 
assessment 

A. Geraldo1, A. R. Dores1,2, A. Castro-
Caldas1,2,3, F. Barbosa1 

1Faculty of Psychology and Education Sciences, University 
of Porto, Laboratory of Neuropsychophysiology, Porto, 
Portugal 2Health School, Polytechnic Institute of Porto, 

Porto, Portugal 3Catholic University of Portugal, Lisboa, 
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Background and aims: In recent years, 
cognitive rehabilitation programs are being 
designed according to a more comprehensive 
model of the person, considering different 
functional areas in the rehabilitation process. 
This perspective is being adopted not only on 
the rehabilitation of deficits resulting from ABI, 
but also on the assessment of the efficacy of 
rehabilitation programs, which currently 
considers its effects on multiple domains of 
functioning. The present study aimed to assess 
the efficacy of a holistic rehabilitation program 
on cognitive functioning, anxiety, depression, 
quality of life and functionality in ABI patients. 

Methods: Forty-two adult ABI patients (17 
female), aged between 23 and 59 years old (M 
= 41.50 years; SD = 10.56), who completed 4 
or more years of formal education (M = 10.21; 
SD = 3.87; Min = 4; Max = 19) participated in 
this study. All participants were assessed by a 
trained neuropsychologist before and after the 
completion of the rehabilitation program, with 
the Montreal Cognitive Assessment; Hospital 
Anxiety and Depression Scale; Quality of Life 
after Brain Injury; and Glasgow Outcome Scale 
– Extended. 

Results: A one-way RM MANOVA was 
performed to assess the effects of the holistic 
rehabilitation program on the variables of 
interest mentioned above. There was a 
significant effect of the rehabilitation program 
on the combined outcome variables, 
highlighting the positive influence of the 
rehabilitation program on those variables. 
Through the univariate analysis, we observed 
that the program had significant positive effects 
on all the variables considered in this study, 
except on depression, regardless of a 
reduction of the number of depression-related 
symptoms from pre- to post-intervention. 

Conclusions: This study had the main goal of 
evaluating the efficacy of a holistic cognitive 
rehabilitation program on patients with ABI, 
using multidomain measures. The results are 
in line with the existing literature, once it 
outlines the positive influence of this kind of 
programs on several domains of the person"s 
life, which can facilitate socio-professional 
reintegration after a brain lesion. 
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Question: Default mode network (DMN) is 
known to be attenuated during an active 
attentional task in the human brain and 
generally decreases in dementia patients. 
Cognitive reserve (CR) is protective for 
dementia using the functional brain network 
against early cognitive decline. We 
investigated the association between the 
comprehensive CR and the DMN FC in the 
individuals who are at risk for dementia. 

Methods: Fifty-four participants with mild 
cognitive impairment or subjective cognitive 
decline completed the cognitive reserve index 
questionnaire (CRIq) that yielded total, 
education, working activity, and leisure time 
scores (CRI-Total, CRI-Edu, CRI-WA, and 
CRI-LT, respectively), comprehensive 
neuropsychological test battery, and rsfMRI. 
Correlation analyses for clinical variables and 
seed-to-voxel analyses for CR-related FC in 
the DMN were conducted. 

Results: CR associated with better MMSE and 
CDR-sum of boxes (CDR-SOB). The CRI-Total 
score associated with the Boston naming test 
(BNT; p=0.040) and the trail making test-B 
(p=0.011) scores. While the CRI-Edu and CRI-
WA showed little association with 
neuropsychological tests, the CRI-LT 
associated with the Seoul verbal learning test 
immediate recall/delayed recall/recognition 
(p=0.014; p=0.044; p=0.012, respectively), 
Rey-complex figure test copy (p=0.004), BNT 
(p=0.009), and phonemic fluency (p=0.009). 
rsfMRI showed that CRI-Total correlated with 
increased FC between the posterior cingulate 
cortex (PCC) and the right parietal and 
supramarginal gyrus. The CRI-WA correlated 
with increased FC between the medial 
prefrontal cortex and the pre-/post-central 
gyrus and between the right lateral parietal and 
the right temporal pole and inferior frontal 
gyrus. In contrast, the CRI-LT showed 

association with reduced FC between the PCC 
and the left occipital and inferior temporal 
regions. 

Conclusions: In individuals at risk for 
dementia, we found that the comprehensive 
CR correlated with better neuropsychological 
function and an increase of the parietal DMN 
FC. However, leisure activity, that most 
correlated with cognitive function, associated 
with decreased DMN FC in the parieto-occipital 
regions. These results may imply that the 
activity-specific effect of CR on DMN FC in 
pre-dementia state. 

 

Fig. 1 
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Question: Does transcranial direct current 
stimulation (tDCS) modulate the function of 
mobility in patients with dementia? 

Methods: A double-blinded, randomized, 
sham-controlled trial was conducted and 
approved by the Institutional Review Board of 
the Faculty of Physical Therapy, Cairo 
University, Egypt (P.T.REC/012/001892). 
Participants: 29 demented patients were 
randomly divided into two groups; intervention 
(n=16; 7 males, 9 females, mean age 62.98 
±10.11 years) and sham (n=13, 9 males, 4 
females, mean age 60.23±7.57 years) groups. 
Intervention: one 20 minutes session of active 
or sham tDCS was applied. Patients in the 
intervention group received active tDCS for 20 
minutes by applying an intensity of (2 mA) 
using a montage with the cathode over site PZ 
and the anode over site AF4. Patients in the 
sham group received a sham tDCS for 20 



minutes as well; however, the current was 
ramped up to 1 mA and remain constant for 30 
seconds before ramping down. Outcomes 
measures: The Timed Up and GO test (TUG) 
and the10 Meter Walk Test (10 MWT) were 
measured before (pre-stimulation) and after 
interventions (post-stimulation) for all 
participants in both groups. 

Results: Post-stimulation, a statistically 
significant change in both of the TUG and 10 
MWT (p<0.05) was detected only in the 
intervention group. No serious adverse effects 
were reported in either group. 

Conclusion: The transcranial direct current 
stimulation can enhance motor function in 
demented patients. Because, the transcranial 
direct current stimulation is a non-invasive 
therapeutic method, it can be suggested as a 
useful tool to improve locomotor performance 
in patients with dementia. 

P0214 
Identity renegotiation after aphasia 
– impact of an active client role in 
language rehabilitation 

L. Thompson1, C. Taylor Rubin1,2, R. Kingma1 

1War Memorial Hospital, Speech Pathology, Sydney, 
Australia 2Macquarie University, Cognitive Science, 
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There are few patient narrative studies of the 
impact of identity shifts post aphasia. Early 
patient experiences affect the construction of 
identity after onset of aphasia. The therapist 
centred approach to therapy, where the 
clinician leads activities and discourse, 
disempowers the client (Simmons-Mackie 
2011). Rebuilding a sense of self should be a 
core feature in post-stroke aphasia 
rehabilitation to maximize positive outcomes 
(Simmons-Mackie 2011). Our clinical study 
examines this issue. 

We examine the benefits of a person with 
aphasia (PwA) self-assigning an active role in 
therapy; specifically the impact on their identity 
and self-esteem. 

We describe a single case of a male with 
moderate expressive and receptive aphasia, 
participating in an 8 week treatment that 
assigned him an active role and facilitated a 
positive realignment of self-identity; specifically 
he led a peer to peer art group. Weekly speech 
and language therapy focused on the patient 

assuming the lead role, supported by clinician 
scaffolding, cueing and feedback. 

Positive change in identity and self-esteem 
was indicated by a 32% increase on the Visual 
Analogue Self-Esteem Scales (Brumfitt et 
al 1999) and a 15 point increase on the Stroke 
and Aphasia Quality Of Life Scale 39 (Hilari et 
al 2003). 

This single case study demonstrates the 
acknowledgment and targeting of identity shifts 
and altered sense of self in Aphasia therapy is 
a valuable component of comprehensive care 
in post stroke recovery. Our results support a 
therapeutic framework that assigns PwA an 
active role in a structured and goal orientated 
therapy environment. This is a novel and 
encouraging alterative to the traditional 
therapist centred approach and warrants 
further investigation. 

Brumfitt, S., Sheeran, P. (1999). VASES: 
Visual Analogue Self-Esteem Scale. Hilari, K, 
Byng, S., Lamping, D. L, Smith, S. C. (2003). 
Stroke and Aphasia Quality of Life Scale-39 
(SAQOL-39): evaluation of acceptability, 
reliability, and validity. Stroke 34, 1944-50. 
Simmons-Mackie, N., Elman, R. J. (2011). 
Negotiation of identity in group therapy: the 
Aphasia Café. International Journal of 
Language Communication Disorders, 46, (3), 
312-323. 
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Question: Clinical practice suggested that 
non-linguistic cognitive training can improve 
the communication skills of post-stroke 
aphasia (PSA) patients. While the association 
between language functions and non-linguistic 
cognitive functions is not fully understood. In 
the study, we used Loewenstein Occupational 
Therapy Cognitive Assessment (LOTCA) to 
recognize the characteristics of non-linguistic 
cognitive impairments of Chinese PSA 
patients, and tried to provide a theoretical 
basis for PSA patients training. 



Methods: A total of 136 stroke patients were 
recruited. We used Western Aphasia Battery 
(WAB) and LOTCA divided them into PSA 
group and non-PSA group and compared 
LOTCA scores between the two groups. And 
then we divided PSA patients into fluent 
aphasia group (FAG) and non-FAG  according 
to Chinese aphasia fluency characteristic 
scale,  and  compared LOTCA scores between 
them also. Finally, we performed Bonferroni 
correction for P value according to the multiple 
comparison, adjusted potential confounders in 
the multivariate analysis, and used partial 
correlation analysis between the sub-scores of 
WAB and LOTCA scores.  

Results: The total score of LOTCA in PSA 
group was significantly lower than that of in 
non-PSA group. Compared with non-PSA 
group, almost all sub-scores of LOTCA were 
decreased in PSA group, except for motor 
praxis (MP). The total score of LOTCA, 
orientation score and spatial perception (SP) 
score in non-FAG were lower than that of in 
FAG. Aphasia quotient (AQ) was positively 
correlated with the LOTCA scores except for 
the attention score. The naming score was 
positively correlated with the total score of 
LOTCA. The repetition score was positively 
correlated with the scores of orientation and 
MP. The comprehension score was positively 
correlated with the scores of orientation, SP, 
MP, and thinking operations (TO). The score of 
spontaneous speech was positively related 
with the scores of orientation, SP, and MP. 

Conclusions: Chinese patients with PSA are 
combined with obvious impairments of non-
linguistic cognitive impairments, especially 
orientation, SP, MP, TO, and attention. The 
difference of non-linguistic cognitive 
impairments was correlated with difference 
sub-type of language impairments.   

P0216 
Examination of aphasia diagnostic 
test with other language 
assessment and the study of 
standardization, reliability and 
validity of token test 
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The aim of this study was to investigate the 
relationship between the Aphasia Language 
Assessment Test(!) and other measures in the 
use of different language assessment scales in 

individuals with a diagnosis of Aphasia, and to 
study the standardization, validity and reliability 
of the Token Test(2), which is intended to 
include language functions in the evaluation 
scales. Medipol Mega University Hospital, 
Neurology and Neurosurgery Outpatient Clinic 
for aphasia, 40 people were included in the 
study as a clinical group. In addition, 44 
participants who were matched for 
demographic variables were included in the 
study to compare the measurements with the 
clinical group. Measurement tools used for 
research and examining the different 
components of the language were applied 
together with the Aphasia Assessment Test. 
The scale used were Boston Naming Test, 
Cookie Theft Test, TOKEN Test, Standardized 
Mini Mental State Examination and Fluency 
Tests. When the correlation between ADD and 
other evaluation scales was examined, it was 
found that all scales had a significant positive 
correlation with ADD dimensions. In addition, 
the standardization, validity and reliability study 
of the TOKEN Test were conducted. According 
to the findings, test-retest correlation was 
found in the clinical group (r=0,945; p<0.01) 
and in the healthy control group (r=0,897; 
p<0.01). In addition, TOKEN test was found to 
be positively and significantly related to other 
neurocognitive measurement tools. However, 
item difficulty and discrimination level of the 
sixth part of TOKEN Test were found to be 
significantly lower in the analysis of the 
difficulty and substance discrimination. The 
findings of the present study suggest that the 
Aphasia Assessment Test can be used with 
people diagnosed with aphasia as a clinical 
assessment tool. In addition, Turkish 
adaptation of TOKEN test was found to be a 
valid and reliable scale for patients with 
aphasia. 

1. Toğram & Maviş (2012) Validity, 
Reliability and Standardization Study 
of the Aphasia Language Assessment 
Test. Turkish Journal of Neurology, 8; 
3 Turkish Journal of Neurology 2012. 

2. De Renzi E, Vignolo LA. The Token 
Test: A sensitive test to detect 
receptive disturbances in aphasics. 
Brain; 665-678,1962 
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Communication is decisive for human life in 
society. Its most common mode is speech. The 
occurrence of verbal communication disorders 
in humans could therefore constitute a heavy 
burden for patient's socio-professional 
integration. Objective: To study acquired verbal 

communication disorders (AVCD) in hospitals 
in Benin. 

Method: Retrospective, descriptive and 
analytical study of two hundred and fifty-two 
(252) patients, over six years old, followed in 
speech therapy centers in Benin, between 
2013 and 2018. The result of speech therapy 
sessions, an estimate of recovery level, were 
assessed by patients themselves or one of 
their relative close parent, using a numerical 
scale of 0 to 100. Data were processed with 
Epi Info 7 software. Comparison tests used 
were chi-square, Fisher and Student tests. The 
significance level chosen was 5%. 

Results: Prevalence of AVCD was 41.01%. 
The mean age of patients was 54.77± 17.78 
years. The sex ratio was 1.90. 97.62% of the 
patients were right-handed. French was 
spoken by 91.5% of patients and 86.4% of 
them were monoglottic. Disorders noted mainly 
concerned the flow of speech (83.33%), oral 
transformations (42.21%) and oral 
comprehension (39.68%). Hemiplegia 
(66.27%), swallowing disorder (21.43%) and 
cognitive impairment (20.58%) were 
associated with these disorders. Affections of 
the central nervous system were the main 
etiologies (90.48%). Patients had 30 ± 38 
sessions and a follow-up for 14.88 ± 18.60 
weeks. Speech therapy result was at least 
good in 44.90%. It was associated with 
impairment of understanding (0.00), 
association of hemiplegia (0.01) or cognitive 
impairment (0.03), age of impairment (0.01) 
and number of sessions done (0.03). 

Conclusion: AVCD is common in speech 
therapy in Benin. Results of their care are 
modest. Prevention of these disorders is 
therefore crucial. 

Keywords: Verbal communication, speech 
therapy, Benin. 
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results among 100 aphasic patients 
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Introduction: The assessment and 
rehabilitation of aphasia is well described. 
However, the management of severe aphasia 



is more difficult with bad issues and fewer 
specific studies. We make the hypothesis that 
severe aphasia might leads gradually to a 
decrease of communication among inpatients 
whose needs are supplied by the institution. To 
demonstrate this decrease, we propose to 
evaluate a new tool, the Communication 
Independence Measurement (CIM) scale, built 
like the Functional Impairment Measurement 
(FIM) scale. 

Method: The CIM scale was used for aphasic 
inpatients in a neuro-rehabilitation center, at 
baseline (T1), and when possible 3 months 
later (T2), by 4 different professionals (2 
speech therapists and 2 nurses or carers). 4 
subdomains were investigated : 2 items form 
motivation to communicate, 4 for expression, 2 
for understanding and 2 for interaction, each 
scored from 1 to 7. Psychometric properties for 
the validation of this new tool, whose 
correlation with le Boston Diagnostic Aphasia 
Examination (BDAE) severity grade as the 
gold-standard, were analysed. 

Results: 100 patients are 
consequently included and results are pending. 

Results for an intermediate study : n =76 
(mean age 47.7+ 11.9 years old, sex ratio 
0.85, included at 46.3+51.9 days from stroke at 
T1. 19 of them were evaluated at T2. Inter-
rater validity was good, with no statistically 
difference between the 4 examiners at T1 - 
Kruskal-Wallis test p=0,77) and T2 (Kruskall-
Wallis test p=0,96). CIM was highly correlated 
to BDAE severity grad at T1 (Intra Class 
Correction ICC = 0,63) and at T2 (ICC = 0,86). 
Furthermore we founded that patients who 
obtained a score less than the cut-off of 35/70 
had a bad daily communication. 

Discussion: The CIM seems to be a reliable 
tool to measure the reality of the 
communication in severe aphasic people in 
rehabilitation center, better than functional 
tests which need some language or back 
home. It might help identifying patients with a 
negative prognosis of communication early 
during early post-stroke rehabilitation time and 
adapt assessment with a specific 
multidisciplinary program, before they give up 
communication initiatives and get used to 
depend exclusively on others interlocutors. 
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1. Question 

Many therapies use semantic or 
phonological cues to improve word retrieval 
in aphasia. Whereas phonological cueing has 
been claimed to be more effective than 
semantic cueing (Meteyard & Bose, 2018; van 
Hees et al., 2013), the reason for this 
difference remains underexplored. The aim of 
the present study is to compare the response 
to semantic vs phonological cues in a group of 
aphasic speakers with various anomic profiles. 

2. Methods 

18 French-speaking aphasic 
persons following brain damage participated 
in this study (aged 21-75, mean 49). The 
Boston Naming Test indicated mild to 
moderate anomia in all cases (68-97% correct 
responses), but the proportion of semantic 
versus phonological errors varied across 
participants. They all underwent a semantic 
and a phonological cueing paradigm. 

In the semantic cueing paradigm, pictures 
(e.g. spider) were preceded by categorically-
related (e.g. ant) or unrelated (e.g. jacket) 
auditory word primes. In the phonological 
cueing paradigm, pictures (e.g. ostrich) were 
preceded by white noise or by the initial 
phoneme (e.g. /o/) presented auditorily. 

Extended versions of these paradigms were 
also tested in groups of young adults, without 
history of neurological disorder. 

3. Results 

In healthy speakers, both paradigms led to 
significant facilitation, i.e. shorter naming 
latencies after semantic/phonological cues. No 
effect was found on errors. 

In aphasic participants, RT analysis showed 
that semantic cues (-6.8%) were as effective 



as phonological cues (-5.7%) to induce 
facilitation, but the two effects did not correlate 
(r=-.25). Two convergent analyses (linear 
mixed models and regressions) revealed that 
semantic facilitation was predicted by the rate 
of phonological errors. 

The effect of semantic vs phonological cueing 
on error rates was marginal on average 
(mean 0-0.7%), but heterogeneous among 
participants (ranging between -10% facilitation 
and +15% interference). 

4. Conclusion 

The present within-subject design study 
demonstrated that semantic cues were 
overall as effective as phonological cues to 
facilitate word production in aphasia. More 
precisely, semantic cues were particularly 
effective in participants with phonological 
deficits, but not in individuals with 
semantic deficits. 

P0220 
Update – Development of an expert-
consensus-based treatment 
recommendation for the PADOVAN-
METHOD® in neurorehabilitation 

D. Vogel1, T. Ostermann1, K. Fetz1 

1Witten/Herdecke University, Department of Psychology, 
Witten, Germany 

Question: To treat neurological disorders and 
language impairment with traumatic or 
congenital origin neurorehabilitation plays a 
major role. Based on neuroplasticity, the 
Padovan-Method®-Neurofunctional 
Reorganization is a promising approach in 
speech therapy. Its use refers to a long-time 
experience of certified therapists, with few 
scientific evidence. This project aims to 
development a consensus-based treatment 
recommendation. 

Methods: A two-step project was set up: (1) A 
systematic literature search (PRISMA) for the 
term "padovan" (field=title+abstract) using 
relevant databases added by offline sources. 
Inclusion criteria: information on therapy 
suitability, treatment recommendations, studies 
and case reports with full text available. (2) An 
online expert inquiry (Delphi-process) providing 
at least three question rounds including 
German-speaking therapists with at least four 
out of five training modules. The results will be 
qualitatively analyzed by independent 

assessors using MAXQDA. Finally, a treatment 
recommendation will be developed according 
to the consensus principle (ESPEN). 

Results:  (1) The search (July 2019) came 
up with 519 results, identifying 9 studies, 17 
case reports. Indicating diagnosis were: 
congenital malformations/deformations 
chromosomal abnormalities (12), mental and 
behavioural development disorders (7), 
neurological impairment including hypoxia and 
injuries (5) and myofunctional disorders (2) 
(Fig. 1). Results and study quality are under 
evaluation. (2) Delphi-process results (n=114, 
started in August 2019) are expected by end of 
2020. 

Conclusion: Data indicate, that a positive 
impact on patients with neurological disorders 
and language impairment with traumatic or 
congenital exist even if the studies are of 
questionable quality. A feasible and evidence-
based approach to develop a treatment 
recommendation for the Padovan-Method® in 
neurorehabilitation is presented by this project. 
The outcome will provide indicating diagnoses 
and an expectancy level for prescribing 
physicians. Consequently, the identified 
indications and recommendations will have to 
be evaluated regarding safety, effectiveness 
and economic parameters in a follow-up 
project. 

References: Abad Bender 2017 – 
Myofunktionelle Therapie in der Padovan-
Methode®. 
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Question: Studies on the remediation of 
speech disorders suggest that visualizing 
speech articulators may contribute to improve 
speech abilities. We evaluated the effect of a 
new rehabilitation method based on the display 
of pre-recorded articulatory movements, on the 
speech recovery of a patient with post-stroke 
non-fluent chronic aphasia 

Methods: The rehabilitation was based on the 
Ultraspeech-player software which presents 
speech sounds together with the movements 
of the speech articulators (tongue and lips) of a 
reference speaker, recorded using ultrasound 
and video imaging. The patient was trained for 
4 weeks by watching and hearing target 
phonemes and syllables and by imitating them. 
The effects of this method were assessed by 

analyzing, before and after rehabilitation: the 
accuracy scores during speech tasks 
(phoneme and word repetitions, word reading 
and phonemic discrimination); the phonological 
processes identified in the errors made during 
phoneme repetition; and the acoustic 
parameters (voice onset time VOT, formants, 
spectral moments) obtained from the audio 
signal recorded during phoneme repetition. A 
neuropsychological assessment was 
performed, before and after rehabilitation, in 
order to evaluate: cognitive performance, 
executive function, visual episodic memory, 
mental rotation abilities and mood. 

Results: Our results showed that the 
rehabilitation method had a beneficial effect on 
the patient"s speech production and reading 
abilities. The positive impact was stronger for 
stop and fricative consonants, which are 
targeted by the software (higher visibility of the 
articulatory configurations). Acoustic 
parameters reveal an improvement in the VOT 
for stop consonants and in the place of 
articulation for fricatives. However, the patient 
showed little improvement for vowels. 
Moreover, the patient"s good scores in the 
neuropsychological assessment suggest that 
the integrity of visuo-spatial ability and 
executive function may have boosted the 
rehabilitation method. 

Conclusions: These findings support the use 
of an illustration-based rehabilitation method 
and argue for the necessity of detailed 
qualitative and quantitative assessment in 
speech production to provide more thorough 
descriptions of speech abilities in patients with 
non-fluent aphasia. 

P0222 
Post-stroke aphasia in a bilingual 
population – a phonological 
assessment of five Yoruba-English 
speaking patients in two selected 
medical centers in Nigeria 

E. F. Awoniyi1 

1Osun State University, Department of Linguistics and 
Communication Studies, Osogbo, Nigeria 

The study of the medical condition referred to 
as Aphasia or the entire language disorder is 
an adventure into the field of Language 
Pathology which is a relatively new and highly 
technical branch of Linguistics, especially in 
Nigeria. This work examines the implication of 
post-stroke aphasia on a typical bilingual 
population with a view of establishing the 



relevance of Linguistics to the rehabilitation of 
the deficits. The work attempts to analyse the 
speech pattern of selected Yorùbá-English 
bilingual aphasic patients drawn from two 
medical centres of the Yorùbá-speaking parts 
of Nigeria. The study examines the impact of 
stroke on either the English or Yorùbá speech 
of the Yorùbá-speaking patients who use 
English as a second language. Unstructured 
interview and normative test were administered 
on the subjects in order to elicit spontaneous 
speech from them. The conversations were 
recorded with a digital audio recorder and later 
transcribed to examine the peculiarities in their 
speech forms. The speeches were analysed 
using appropriate phonological framework. 
From the analysis of the phonological 
disturbances in the speech of these patients, 
we establish the three common forms of 
phonological deviations in the speech of the 
aphasics: insertion, substitution and deletion. 
The omission of certain grammatical items like 
auxiliaries, article, prepositions and pronouns 
are syntactically analysed. Although, the 
results of their language performance showed 
that these patients" speeches were 
grammatically defiant, the work at the same 
time argues that some of these errors were 
partly due to language interference rather than 
stroke-induced. The work, therefore, supports 
the current call by many scholars to propose a 
new template for the treatment and 
rehabilitation of the bilingual aphasics. This will 
hopefully provide language therapists and 
other caregivers with data that they can base 
their assessment and rehabilitation on. 

Key words: Aphasia, Post-stroke, 
Rehabilitation, Speech therapy, Bilingualism 
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Question: Are the clinical effects of self-
managed computer-based word-finding 
therapy for aphasia consistent across word-
finding severities, levels of comprehension 
ability and length of time post stroke? 

Methods: A pragmatic, single-blind, parallel 
group, individually randomised controlled trial 
was conducted. People with aphasia (PWA) 
post-stroke with word-finding difficulties, for at 
least 4 months, were recruited from 21 UK 
speech and language therapy departments. 
Participants were randomised 1:1:1 to self-
managed computerised word-finding therapy 
tailored by a speech and language therapist 
(SLT) and supported by a volunteer/SLT 
assistant for 6 months plus usual care (CSLT); 
attention control - puzzle activities and 
supportive phone calls plus usual care (AC); 
usual care alone (UC). Co-primary outcomes 
were change in ability to find treated words in a 
naming test and change in conversation ability 
rated on the activity scale of the Therapy 
Outcome Measures (TOM) 6 months after 
randomisation. We pre-specified subgroups to 
explore potential heterogeneity in the 
intervention effect on the co-primary outcomes 
at 6 months: word-finding severity (mild, 
moderate, severe), comprehension (within 
normal limits, mild, moderate and severe 
based on Comprehensive Aphasia Test 
sentence comprehension scores) and time 
post stroke (distribution based quartiles). 
Analysis was performed on the modified-
intention-to- treat (mITT) analysis set using 
multiple linear regression models and 
interaction tests aided by forest plots for visual 
interpretation of results. 

Results: 278 participants were randomised. 83 
(CSLT) 71 (AC) and 86 (UC) contributed to a 
mITT analysis. Figure 1 suggests that the 
effect of CSLT on word finding was more 
pronounced in patients with mild word finding 
difficulties and for those whose comprehension 
was within normal limits. There was no clear 
influence of time post stroke. Figure 2 
suggests the effect of CSLT on conversation 
was broadly consistent across subgroups. 
Results should be interpreted with caution due 
to small numbers and increased chance of 
false positive signals. 

Conclusion: The effect of CSLT may be 
greatest for PWA who have mild word finding 
difficulties and unimpaired comprehension. 

Fig 1: Word finding results 



Fig 2: Conversation results 
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Question: Independent practice via an 
application with an aphasia exercise program 
as add-on to conventional care can be a good 
solution to intensify aphasia therapies. The aim 
of this prospective trial was to investigate the 
feasibility of the newly-developed aphasia 
exercise program in the 'speech therapy app 
(STAPP)' in the acute phase post-stroke. 

Methods: All eligible patients with aphasia 
following stroke (< 2 weeks post-stroke) 
admitted to the Stroke Unit of Ghent University 
Hospital were recruited in this prospective 
clinical trial between September 2018 and 
December 2019. After linguistic assessments 
and two short training sessions, participants 
were asked to practice independently with 
"STAPP" for at least 30 minutes/day during 
hospitalization. Exercises were individually 
tailored and adjusted if necessary. Outcome 
was measured by recruitment, adherence and 
retention rates, usability questionnaires and a 
Visual Analogue Scale for satisfaction.  

Results: Twenty-five (mean age 65 (SD=17), 
14 females) of 31 eligible patients were 
enrolled in this trial (recruitment rate = 81%). 
Outcome measurements were not performed 
in 1 patient due to unexpected discharge from 
hospital. All patients but one (23/24) practiced 
with the language app until the end of 
hospitalization (retention rate = 96%). Ten 
patients practiced at least 30 minutes/day 
(adherence rate = 42%). Participants found 
they learned to work quickly with the app (92%; 
agreed/totally agreed), the app was easy to 
use (88%), they could work independently 
(79%), practiced their language (67%) and 
wanted to continue working with the app at 
home (79%). Satisfaction rate was high 
(median 91%;IQR= 75–100).  

Conclusion: The aphasia exercise program in 
'STAPP' is feasible to use as an additional 
rehabilitation tool along with standard of care in 
the acute phase post-stroke. Further research 
is needed to assess the efficacy in the acute 
phase post-stroke. 

Clinical Trial Registration-URL: 
http://www.clinicaltrials.gov. Unique identifier: 
NCT03679637 
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Broca"s aphasia affects the ability to produce 
speech or language in general and it is one of 
the language difficulties with the highest 
incidence globally. Although traditional speech 
and language therapy approaches to the 
treatment of Broca"s aphasia have been 
improved on over the years, there is a need to 
review the efficacy of these treatment 
procedures as evidence based practice has 
become essentially important for the sake of 
improving the frontiers of health delivery, 
rehabilitation and management of various 
disabling conditions. It is in light of this, that the 
study determined the effectiveness of PACE 
and script training therapy on communication 
skills of persons with Broca"s aphasia in 
selected speech centres in Ibadan metropolis. 
The study also examined the moderating effect 
of gender and age on the communication skills 
of persons with aphasia. 

The study was anchored on Skinner"s theory 
of language development and acquisition, 
while a pretest-posttest control group quasi 
experimental design with a 3×2×3 factorial 
matrix was adopted. Two treatment centres 
(Speech and Hearing Clinic, University of 
Ibadan and Ear, Nose and Throat Clinic, 
University College Hospital, Ibadan) were 
randomly selected from Ibadan Metropolis. 
Thirty aphasic patients were randomly selected 
from the two centres and these participants 
were randomly assigned for PACE therapy 
(10), Script training (10) and control (10) group, 
and the treatment lasted six weeks. Mississippi 
Aphasia Screening Test (MAST) (=0.92) was 
used to screen the participants and 
Communication Skills Rating Scale (CSRS) 
(=0.87) was used for pretest and posttest 
evaluations. Data were analyzed using 
Analysis of covariance (ANCOVA) and post 
test of homogeneity at 0.05 level of 
significance. 

There was a significant main effect of 
treatments (PACE and script training therapy) 
on communication skills of persons with 
aphasia (F (2, 12) = 18.2, p <.05, 
η2=0.75). Both the therapies positively 
enhanced communication skills of persons with 

Broca"s aphasia irrespective of their gender 
make up and age., 

PACE and script training therapy are therefore 
recommended as therapeutic interventions for 
enhancing communication skills of persons 
with aphasia 

P0226 
Animal-assisted therapy and 
Huntington's disease 
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The case: 

Our SAMSAH team is involved in the 
rehabilitation support care of a 57-year-old 
patient with Huntington"s disease who lives 
with his mother and his brother who has a 
psychiatric condition. The mother was highly 
reluctant to accept our home interventions. Our 
proposals to implement therapeutic actions, 
especially for the aggressiveness of the 
patient, were met with strict refusal especially 
for pharmaceutical therapies. On the other 
hand, the team noted that animals played a 
central role in this family. In light of these 
observations, the team was able to implement 
an animal-assisted therapy at home. 

Discussion and conclusion: 

Animal-assisted therapy is part of the 
therapeutic modalities advocated by the 
National Protocol of Diagnosis and Care 
Management for Huntington"s disease (HD), 
proposed by the HD National Center in August 
2015. Beyond the relevance of animal-assisted 
therapy promoting the reinforcement of ties 
between our team and this family, this 
communication explores the positive impact of 
this support therapy on the behavioral, 
psychiatric, motor and cognitive components of 
the patient.  

Keywords: Animal-assisted therapy, 
Huntington, family, SAMSAH.  

Reference: PNDS texts – Huntington"s 
Disease National Reference Center  
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The secretion of saliva is ensured by salivary 
glands and its main function includes 
facilitating mastication, deglutition and 
digestion. These stages are under a complex 
neural control, requiring coordinated 
contraction and inhibition of orofacial muscles. 
The lack of coordination can inhibit the 
swallowing reflex and cause pooling of saliva 
in the oral cavity and drooling. Sialorrhea is a 
frequent symptom of neurological diseases, 
most common in adults with Parkinson"s 
disease (70-80%). It may result in various 
problematic physical and psychosocial 
complications with significant negative impact 
on quality of life. Therapy includes 
conservative measures such as functional 
dysphagia therapy, use of anticholinergics, and 
in selected cases, botulinum toxin (BoNT) 
injection, radiotherapy and surgery. 

The present work intends to gather the most 
recent information about the effectiveness of 
the BoNT injection, the dosage needed, the 
periodicity of the treatment and its adverse 
effects. A search was carried out in Pubmed 
on the 2015-2019 literature with the following 
keywords: sialorrhoea, botulinum toxin. After a 
detailed analysis 14 relevant articles were 
selected. 

The BoNT is produced by Clostridium 
botulinum, a bacterium that produces 7 
serological types of toxins, but only type A and 
B are available for medical use, blocking the 
release of acetylcholine in parasympathetic 
ganglia, allowing the reduction of saliva 
secretion and the improvement of the 
complaints and its complications, like saliva 
aspiration. The injection of BoNT on salivary 
glands was first proposed in 1997 and 
numerous studies have demonstrated its 
safety, efficacy and side effects, that appear to 
be less common than for anticholinergic 
treatments. Dry mouth (8-9%) and dysphagia 
(4%) were the most common referred. 
Important to mention that the 
IncobotulinumtoxinA 75-100U has been 
approved in 2019 for the treatment of chronic 

sialorrhea due to neurological diseases in 
adults by the European Medicines Agency. 
While BoNT-B is approved in the USA only. 
Facial paralysis is the major risk associated in 
this procedure. 

The evaluated data support the utility of BoNT 
as an effective and well-tolerated treatment of 
chronic sialorrhea in adult patients and 
duration of efficacy lasts at least 16 weeks. 
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Question: Videoconference language therapy 
may facilitate clinical consultation for bilinguals 
with aphasia (BWA) seeking bilingual 
rehabilitation services but evidence on its 
practice and reliability is needed. Here, we 
describe our telerehabilitation protocol for BWA 
and evaluate treatment fidelity for 
videoconference versus in-person language 
therapy. 

Methods: This protocol is part of a randomized 
controlled trial that aims to predict language 
treatment gains in 48 Spanish-English BWA 
using computational modeling1. Participants 
receive 20 sessions of semantic treatment for 
word retrieval deficits delivered in person or via 
videoconference. Only the language chosen 
for treatment may vary according to 
randomized group assignation (the 
experimental group receives therapy in the 
optimal language determined by the 
computational model whereas the control 
group receives therapy in the opposite 
language). 

Results: We examine treatment fidelity in 12 
BWA across the telerehabilitation (n = 6, mean 
age = 54.71 ± 19.05; mean aphasia severity: 
WAB-R2 English AQ score = 49.57 ± 26.73; 
WAB-R Spanish AQ score =54.18 ± 29.81) 
and the in-person modalities (n = 6, mean age 
= 54.66 ± 17.03; mean aphasia severity: WAB-
R English AQ score = 59.87 ± 22.86; WAB-R 
Spanish AQ score =57.22 ± 21.2). Two trained 
English-Spanish bilingual raters watch 



videotaped treatment sessions and conduct 
treatment fidelity scoring. Each rater reviews 
and rates clinician"s adherence to treatment 
protocol for 6 participants (telerehabilitation n = 
3, in person therapy n = 3) on 25% of their 
treatment sessions. Inter-rater reliability is 
computed for 20% of all reviewed treatment 
sessions using Kappa statistics. 

Conclusion: Our findings will provide 
evidence of the feasibility and reliability of 
telerehabilitation for BWA and will offer 
important insights regarding its use in both 
research and clinical practice. 
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QUESTION: Huntington"s disease (HD) is a 
progressive inherited neurological disorder 
manifested by involuntary movements, 
cognitive impairment and psychiatric 
symptoms. Patients with HD can also present 
voice complaints due to laryngeal dysfunction 
caused by involuntary contractions, tremor or 
variable muscle tone. Quality of speech is 
negatively affected by disturbed phonatory 
function and its severity is correlated to overall 
motor impairment, with great impact on quality 
of life. The aim of this study was to access 
specific vocal abnormalities in a patient with 
HD.  

METHODS: We present a 30 year old female 
diagnosed with HD, with important voice and 
speech complaints. The patient was instructed 
to take a deep breath and sustain phonation of 
vowel /a/ for three times, as long and as 

steadily as possible. The signal was recorded 
using a Saramonic® SmartMic SR-XM1 
microphone connected to an iPhone® 7plus, 
placed at a distance of 12 cm from the 
subject"s lips. The vocal sample was recorded 
and analysed directly in the Online Lab® 
application provided by Voice Clinical 
Systems® for iOS devices, which provided a 
full biomechanical report. 

RESULTS: The analysis showed as most 
significant features: decreased fundamental 
frequency in relation to age and gender; 
sudden disorganized adduction-abduction 
movements; signs of fatigue and weakness; 
moderately significant instability (tremor) 
during the vibration cycle. Analysis of last 
second of recording showed unability to 
sustain vowel phonation, with more 
asymmetric muscle movements and 
pathological findings becoming more evident, 
findings compatible with increased phonatory 
instability and low vocal efficiency. 

CONCLUSION: Our results are compatible 
with existing data about acoustic speech 
analysis in HD, and there is evidence 
supporting voice and speech evaluation in this 
patients in order to contemplate phonatory 
function in the clinical management and to 
document the degree and pattern of vocal 
changes in HD. With the accessible technology 
available, the study of vocal parameters has 
potential to be more implemented in the 
neurorehabilitation field,  since it enables 
clinicians to propose a directed and specific 
rehabilitation plan and to provide a more 
accurate follow up based on objective 
parameters. 

P0231 
Efficacy of 'Speech Companion' app 
in facilitating oromotor strength in 
adults with flaccid dysarthria 

S. Munjal1, N. Alam1, M. Kaur1, R. Kaur1, N. 
Panda1 

1PGIMER CHANDIGARH, ENT, Chandigarh, India 

Introduction - Flaccid Dysarthria is a result of 
a damage to the lower motor neuron 
system. Depending on the nerve involed it 
affects respiration, phonation, resonance and 
articulation. Speech Companion is 
downloadable Android app with a minimal cost 
(INR 99.99) that can be used for oromotor 
strengthening and improving the range of 
motion of the articulators in individuals with 
flaccid dysarthria. It has a collection of short 



videos in which a speech therapist 
demonstrates an exercise. This study was 
done as there is no study available in the 
literature about the efficacy of the app. 

Aim: To assess the efficacy of Speech 
Companion mobile app to improve the 
oromotor strength and range of motion of 
articulators in patients with Flaccid Dysarthria. 

Method: Total ten patients with Flacccid 
Dysarthria were enrolled. The patients were 
assessed by using the Frenchay Dysarthria 
Assessment which assesses the oro-motor 
parts in terms of structure, function and speech 
functions. They were divided into subject group 
and control group comprising of five 
participants each. Oromotor strengthening 
exercises were demonstrated to all 10 patients 
and were instructed to practise the same at 
home. Therapy protocol involved facilitation of 
normal respiratory, phonatory, resonatory and 
articulatory functions. In Subject group 
participants were asked to install the Speech 
Companion app. The clinician demonstrated its 
use in the therapy session. The control group 
practised the exercises demonstrated without 
the use of any app. FDA was re-administered 
and the performance of the two groups were 
analysed after six months. 

Results: On Mann-Whitney U Test  a 
significant improvement was found in both 
groups which could be seen by significant 
improvement of grade in the sub sections of 
Lips(In speech, at rest, spread, seal), 
Jaw(alternate), Tongue(In speech, at rest, 
protrusion, lateral and alternate)  and 
Intelligibility(conversation)(p<.05) in the app 
group. To improve the acceptance and 
increase future usage, mobile health 
applications should be promoted as a 
supporting tool that is always available for 
anyone and can facilitate treatment. (Dennis 
Becker, 2016)  

Conclusion: Speech Companion is effective in 
improving the oromotor function in Flaccid 
dysarthria. 

Fig. 1 
 

 
Fig. 2 
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Perception of emotional and social 
load in caregivers of child with 
cerebral palsy during COVID-19 
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Esparza3, D. Celi3 

1Pontificia Universidad Católica del Ecuador, Physical 
Therapy, Quito, Ecuador 2Pontificia Universidad Católica 
del Ecuador, Medicine, Quito, Ecuador 3Universidad de 
Las Américas, Physical Therapy, Quito, Ecuador 

Object  

During the expansion of the COVID-19 
pandemic, several Latin American countries 
took measures to prevent the spread of this 
disease, such as forced isolation. This can 
affect the caregiver's emotional and social 
stability, thus, could social isolation by COVID-
19 change the caregiver's perception of the 
social and emotional burden of the child with 
cerebral palsy (CP)? 

Methods  

An exploratory cross-sectional study was 
carried out by applying an opinion poll. 
Subjects from all Latin America belonging to 
social network support groups for parents with 
children with disabilities and PC were included. 



The form consisted of 2 segments of questions 
referring to: 1) the demographic characteristics 
of the caregiver (2) and 2) of the patient's 
clinical case (6). In addition, the Zarit burden 
scale was applied to the main caregiver (22). 
The document was disseminated on social 
networks, no personal data was requested 
from the patient or the caregiver. All individuals 
voluntarily agreed to participate after reading 
the informed consent. 

Results 

129 questionnaires were analyzed. The most 
frequent caregiver was the mother (n = 121), 
aged between 29 and 40 years. The results 
showed that the caregivers evidence a feeling 
of a higher level of burden in the social and 
emotional environments (p = 0.001). In 
particular, there was a correlation between the 
perception of burden and the loss of their 
autonomy (p =.001, r = 0.068), the 
development of intimate life (p = 0.001; r = 
0.6987) (Figure 1), as well as friendship 
relationships (p = 0.001; r =, 5231) (Figure 2). 

Conclusions  

The caregivers of children with cerebral palsy, 
mostly mothers, show greater overload in the 
spheres of emotional stability, and in the 
development of social activities, during the 
period of isolation by COVID-19. 

Figure 1. Correlation between Caregiver 
Burden Perception and Intimate Life 

Figure 2. Correlation between Caregiver 
Burden Perception and Degradation in 
Friendship Relationships 
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Physiotherapy during COVID-19 
pandemic – a case report about 
teleconsultations 

T. Pacheco1, D. Bezerra1, E. W. Cacho1, C. G. 
Souza1, R. Cacho1 

1Federal University of Rio Grande do Norte, Faculty of 
Health Science at Trairi, Santa Cruz, Brazil 

Question: The Brazilian Council of 
Physiotherapy and Occupational Therapy 
recently regulates the teleconsultations as a 
measure to face the COVID-19 pandemic, 
bringing an uncertain scenario about its 
applicability in Brazil. The objective of this 
study was describe the experience of 
teleconsultations during the COVID-19 
pandemic. Methods: This is a case report in 
which patients were submitted to up to 10 
physiotherapy sessions by digital tools. 
Participated in the study four patients with the 
following diagnosis: Parkinson"s Disease, 
stroke, peripheral facial paralysis and tibial 
plateau fracture (Table 1). The 5-A self-
management tool guided the sessions (Table 
2). Results: The teleconsultations varied 
between synchronous (n = 1; 25%); 
asynchronous (n = 2; 50%) and 
synchronous/asynchronous (n = 1; 25%). 
There was 75% (n = 3) of adherence and one 
withdrawal (25%). The patients pointed out the 
convenience, maintenance the exercises and 
contact with the professional as benefits of the 
teleconsultations and as limitations they 
reported the lack of the use of 
physiotherapeutic devices. Conclusion: 
Teleconsultations contribute to the continuity of 
physiotherapy treatment during social isolation. 
The access to technology and the chosen 
strategy to offer treatment favor adherence. 
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SARS-CoV-2 infection in patients 
with spinal cord injury – a case 
series of an Italian spinal unit 

C. Kiekens1, G. Forestiere1, A. Areni1, S. 
Volini1 

1Montecatone Rehabilitation Institute, Spinal Unit, Imola, 
Italy 

Question 

What is the clinical course and outcome of 
patients with spinal cord injury (SCI) admitted 
in spinal units across Italy during the COVID-
19 epidemic who tested positive for SARS-
CoV-2 coronavirus? 

Methods 

A cohort of 8 patients with SCI, hospitalized in 
a large Italian spinal unit, and infected with 
SARS-Cov-2 coronavirus was studied for 
demographic, clinical, diagnostic, treatment 
and outcome data. 

Results 

Eight patients were diagnosed with SARS-
CoV-2 infection at our centre, one of them did 
not consent with data collection. Another 
patient was transferred from another centre 

and consented to the study. Mean age of the 8 
studied patients was 67 years. Seven patients 
were male, 3 had a cervical lesion, 2 a 
complete lesion and 2 lesions were of 
traumatic origin. One patient had no 
comorbidities, 3 had 1, 3 had 2 and one had 
more comorbidities. 

Seven patients presented fever, 6 experienced 
fatigue or malaise, 2 had dyspnoea and 1 also 
coughed. Six patients presented radiological 
signs of pneumonia, including a ground glass 
pattern. All patients had increased Interleukine-
6 levels, 6 had leuko- and lymphocytopenia, 6 
had elevated D-dimers and 7 were anaemic. 
Four patients had increased C-reactive protein 
and ferritin. Four patients had a clinical 
pneumonia, 3 were stable under nasal oxygen 
but 1 evolved to ARDS necessitating 
intubation. This 68-years old man with 
tetraplegia C3 AIS C deceased after one 
month of disease. Five other patients 
recovered well and two had a persistent 
decrease in respiratory as well as functional 
status. 

Some other noteworthy observations were that 
the patient with several comorbidities had an 
episode of stroke as well as hemolytic anemia 
by cold agglutinin. We observed long periods 
before nasopharyngeal swab tests became 
negative (up to 2 months). 

Conclusion 

This case series of 8 patients is part of an 
ongoing prospective observational study 
across the spinal units in Italy. One patient with 
critical COVID-19 disease died. In 6 out of 7 
patients ground glass lesions were detected 
while only 4 of them had clinical signs of 
pneumonia needing oxygen. Collecting data 
worldwide to learn more about COVID-19 in 
patients with SCI will allow to better 
understand and manage the disease in this 
vulnerable population. 

P0235 
The impact of the COVID-19 
pandemic on symptoms, activity 
and quality of life in people living 
with dystonia 

L. Bradnam1, R. Meiring1, S. Gusso1 

1University of Auckland, Exercise Sciences, Auckland, 
New Zealand 

 



Question 

What is the impact of living in the COVID-19 
2020 pandemic on dystonia symptoms, 
physical activity, quality of life due to 
government restrictions on activity and 
provider services? 

Methods 

An online survey was distributed internationally 
by dystonia support groups and social media in 
June 2020. Data collected included 
demographics and closed and open-ended 
questions regarding access to care and the 
impact on dystonia, including the Dystonia 
Non-motor Symptom scale. The RAND 
questionnaire was used to determine health-
related quality of life (HRQoL).  

Results 

There were 72 responses (60 female, average 
56yrs). The majority of respondents (27%) 
were living with Cervical Dystonia. 85% were 
being treated by a neurologist. 64% of these 
were receiving botulinum toxin injections, 25% 
had their appointment delayed due to COVID-
19 restrictions, and 66% had another 
appointment scheduled. 70% of respondents 
were less physically active than usual due to 
increased fatigue and dystonic symptoms and 
disturbed sleep. Those that continued exercise 
felt more motivated, had more time and used 
exercise to manage dystonia. The non-motor 
symptoms made worse than usual were; 
fatigue, pain, sleep, walking and balance, and 
mood. HRQoL results revealed low median 
scores for the domains of; role limitation in 
physical activities (median (IQR): 25 (0-75), 
physical health (36 (29-45), mental health (39 
(19-50), fatigue (40 (30-50), and pain (45 (35-
58). Around 30% of respondents reported 
thinking about their dystonia more often 
because dystonic symptoms were increased or 
not knowing when tthey would receive the next 
botulinum injections. 42 participants reported 
using self-management strategies; the most 
commonly utilised were walking (63%), general 
exercise (41%), mindfulness (37%), and 
meditation (34%). 

Conclusions 

The COVID-19 pandemic restrictions 
negatively impacted on people living with 
dystonia, particularly due to their reliance on 
face-to-face medical care by neurologists. 
Motor and non-motor dystonic symptoms were 
increased, while physical activity and aspects 

of health related quality of life were reduced. 
Self-management techniques were utilised by 
more than half of the respondents and could 
be encouraged by health professionals 
managing people living with dystonia. 

P0237 
Best practices in physiotherapy for 
stroke patient's rehabilitation during 
COVID-19 pandemic – a narrative 
review 

M. Jharbade1, R. Sivakumar1, V. Shankar2, J. 
Solomon3 

1Sri Ramachandra Institute of Higher Education and 
Research. (Deemed to be University), Faculty of 
Physiotherapy, Chennai, India 2Sri Ramachandra Institute 
of Higher Education and Research. (Deemed to be 
University), Department of Neurology, Chennai, India 
3Manipal Academy of Higher Education, Department of 
Physiotherapy, Karnataka, India 

Background – 

The outbreak of Novel COVID-19 (Corona 
Virus-19) across the different countries has 
emerged as the biggest threat to health care 
system globally. The Impact of COVID-19 has 
created many challenges in different medical 
fields such as Neurology, Pulmonary and 
Orthopaedic rehabilitation etc. and 
compromised with changes in hospitals 
infrastructure, Safety measures for Doctors, 
Hospital staff, Patient, Patient"s caregivers and 
limited accessibility to hospitals. Stroke 
rehabilitation is very crucial for a stroke patient 
in early and late subacute phase for its optimal 
recovery. The research question for this review 
was to find out the best suggestions for 
Physiotherapy practices for a stroke patient 
during COVID-19 Pandemic. 

Objective –  

To summarize the important strategies which 
can improvise the physiotherapy practices for 
stroke patients during COVID-19 Pandemic. 

Methodology –  

An electronic search was conducted on the 
databases "PubMed" and "Google scholar" 
with the following keywords "Stroke", 
"Cerebrovascular Accident", "COVID-19", 
"Neuro-rehabilitation", and "Physiotherapy" for 
eligible literature from January 2020 to August 
2020. Four studies among the published 
literature which suggests for the acute care of 



stroke patients and neuro rehabilitation 
guidelines are included in this review. 

Results –  

Four studies are reviewed. To meet the Neuro-
rehabilitation challenges during this pandemic, 
many treatment approaches are suggested to 
help the stroke patients for a safe and effective 
rehabilitation model such as 
Telecommunication, Exercises 
recommendations with the help of pamphlets 
or information booklets, Regular update of 
Patient"s health with video calling, Care giver"s 
education during hospital discharge of stroke 
patient, reporting of Patient"s current status to 
look for secondary complications and monitor 
improvement of the mobility status through 
phone. 

Conclusion –  

There is a need of future studies to suggest for 
strategies which can be adopted for home 
based Physiotherapy exercise program to 
encourage the stroke patients to follow the 
exercises safely at home and decrease the risk 
of corona virus infection. 

Key words – Stroke, COVID-19, Physiotherapy 
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Spectrum and outcome of COVID 19 
positive patients from a 
neurorehabilitation unit of a Tertiary 
Care Hospital in India 

N. Vyas1, A. Biswal1, A. Srivastava1 

1Kokilaben Hospital, Rehab medicine, Mumbai, India 

Background: COVID 19 Disease can present in 
different ways and affected people have 
significant rehabilitation requirements in view 
of multiple domains being affected due to the 
disease. 

Material & Method: Retrospective study of 
COVID patients, who were referred for 
comprehensive physician supervised 
neurorehab program during 3 months period 
from 1st May – 31st July, 2020 admitted in a 
tertiary care hospital. 

Results: 25 patients, (M:F: 16:9), Age range 
20-83 years (m 60.5 years ), of which 17(65%) 
were admitted primarily for COVID disease,  4 
(16%) developed covid during 

neurorehabilitation, and 4 (16%) were 
incidentally detected as COVID positive at the 
time of admission for different ailment. 
Common co-morbidites were hypertension 
60%, diabetes 32%, ischemic heart disease 
24% and 56% patients had two or more than 
two co-morbidities. At the time of initial 
assessment two weeks post onset, 32% were 
on ventilator support, 36% required oxygen (3-
15 liters), 28% were on tracheostomy. 6 (24%) 
had concurrent neurological illness like stroke, 
hypoxic encephalopathy and 
encephalomyelitis. The common rehab 
problems were deconditioning 72%, severe 
fatigability 56%, motor weakness 40%, Pain 
32%, mood changes 24%, and  16% cognitive 
problems. 80% had impaired mobility due to 
deconditioning, fatigability, pain and concurrent 
neurological problems. All the patients were 
evaluated by rehabilitation physician and 
started on comprehensive multidisciplinary 
inpatient neurorehabilitation program 
consisting of weaning protocols, decanulation 
planning, pain management, cognitive 
retraining, counseling, speech and swallow 
therapy, physical therapy, occupational 
therapy. 7 (28%) patients succumbed to the 
disease in the current admission. 18 (72%) 
patient  were weaned off from ventilator within 
(5 to 60 days), all were decannulated and were 
discharged to home rehab care  without 
oxygen except 1 (4%) who required 1 litre of 
oxygen while walking. The length of stay varied 
from 3 – 12 weeks (mean 6.7 weeks) 

Conclusion: Physician supervised 
neurorehabilitation program improves 
neurological outcome and quality of life of 
COVID survivors and should be an integral 
part of the management program. 

Key words: neurorehab, covid, weakness, pain 
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Rehabilitation of critical ill patients 
with Covid-19 disease 
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Question: What are the functional outcomes 
3-months after critical illness for COVID-19 
disease? 

Methods: A prospective cohort study was 
carried out including all patients admitted to the 



Intensive Care Unit (ICU) of a central hospital 
between the 20th of March and the 20th of 
May 2020, with a diagnosis of SARS-CoV-2 
infection. All patients underwent a personalized 
rehabilitation program, coordinated by a 
physiatrist, according to their condition and 
clinical evolution. In order to assess post-acute 
sequels, patients performed a set of functional 
tests in two pre-defined moments: 60 and 90 
days after diagnosis of the Covid-19 disease: 
Medical Research Council Sum Score (MRC-
SS), Time Up and Go test (TUG), Montreal 
Cognitive Assessment (MoCA) and Functional 
Independence Measure (FIM). 

Results: Thirteen patients were admitted to 
the ICU due to critical illness after infection 
with SARS-CoV-2. Sociodemographic and 
clinical characterisation of the sample is 
available at figure 1. The performance in the 
functional evaluation tests is shown in figure 2: 
60th day, MRC-SS=47,9±8,5 [32;60]; 90th day, 
MRC-SS=57,3±3,3 [49;60], p=0,004; 
TUG=6,4±1,6 [4,1;9,1]; FIM difference=-
3,0±3,9 [-11;0]; MoCA=25,1±3,9 [18;29]. 

Figure 1 – Characteristics of the ICU 
admitted patients 

Figure 2 – Performance at functional tests 

Conclusions: In our study, patients admitted 
for severe respiratory failure had an average 
length of stay in the ICU (and in the hospital) 
considerably longer than patients admitted for 
other causes and all developed ICU-acquired 
muscle weakness. In the follow-up performed 
90 days after diagnosis, there was a 
statistically significant improvement in muscle 
strength with the rehabilitation program. 
Furthermore, the performance at TUG test was 
acceptable, revealing a decrease in the risk of 
falling. Considering prior autonomy, an 
average FIM decrease of 3 points had been 
determined. MoCA test results were 
heterogeneous and neurological assessment 
should be expanded. These results should be 
carefully considered according to the following 
limitations: small sample size, absence of a 
control group and no respiratory function 
assessment tests. 
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Acute ischemic stroke – a 
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Question: Acute ischemic stroke: a presenting 
feature in COVID-19 patients? 

Methods: Clinical case description with patient 
interview and consulting the clinical process. 

Results: A 52-year-old independent male was 
admitted in the emergency department due to 
weakness and sensory disturbance in the left 
limbs for more than 12 hours. The patient had 
contact with his wife who tested positive for 
COVID-19, but he did not experience any 
related symptoms. Patient"s medical history 
only include obesity. Initial neurological 
examination revealed left hemiparesis (grade 2 
in MRC scale) and left hemihypesthesia, 
compatible with right lacunar infarction (NIHSS 
7). Laboratory studies, electrocardiogram and 
chest X-ray were normal. Real-time PCR from 
nasopharyngeal and oropharyngeal swabs was 
positive for SARS-CoV-2. CT brain showed no 
acute changes and CT angiography no 
occlusion of the cerebral arteries. The patient 
had no criteria for fibrinolytic treatment. During 
hospitalization, echocardiogram and holter 
were performed with normal results. He 
remained clinically stable and started a 
neurorehabilitation program 3 months post-
stroke due to restriction measures. It was 
noted a partial recovery with muscle strength 
grade 4 in the left limbs, but he had no 
improvement in the sensory loss. 

Conclusions: SARS-CoV-2 infection has been 
associated to a pro-inflammatory and pro-
coagulant state, predisposing to acute 
thrombotic complications as ischemic stroke, 
pulmonary embolism, or myocardial infarction. 
Acute ischemic stroke as initial presentation of 
COVID-19 is a rare situation. This case could 
represent a cerebrovascular event in a COVID-
19 patient as a concomitant condition. Since, 
he remained asymptomatic and no abnormality 
was found in a complete etiological study. 
However, we must be aware that these cases 
require isolation measures, monitoring of the 
clinical course and adequate rehabilitation. 
This patient did not have access to treatments 
in the acute phase, which corresponds to the 
period with the greatest recovery potential. 
Neurorehabilitation is essential for the outcome 
of cerebrovascular disease, and a continuous 
reorganization and adaptation of rehabilitation 
services is crucial to mitigate the impact of the 
pandemic on the patients functional status. 
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1. Question 

The current SARS-CoV-2 pandemic continues 
to spread worldwide. Besides affection of the 
respiratory system, neurological symptoms 
become increasingly more obvious. 
Additionally, hospitalized patients can acquire 
COVID-19 (C-19), what might affect recovery. 
Our longitudinal study addresses neurological 
medium and long term deficits after C-19. 

2. Methods 

Patients post-COVID were recruited since 
June 2020 during neurological rehabilitation at 
the Schoen Clinic Bad Aibling in Germany. The 
study visit at discharge from rehabilitation 
included assessments for health-related quality 
of life (QoL;VAS 0-100), modified Ranking 
Scale (mRS), Fatigue-Severity-Scale-7 and 
functional independence (Barthel-Index;BI). 

3. Results 

For this interim analysis 37 C-19 patients were 
included (mean age 62.4±17.1 years,13 
female). From C-19 infection to discharge 
patients spent on average 109±26 (primary C-
19) or 93±28 (C-19 acquired during 
hospitalisation) days in hospital. 

All of the 23 primary C-19 patients were 
treated at ICU and invasively ventilated 
(55.5±22.0; 38.7±20.9 days). The majority 
experienced complications like ARDS, 
polyneuropathies and kidney failure. Impaired 
functioning was observed at discharge, as 
shown in decreased values of the BI 
(median=65 (IQR=2.5)) and the mRS (3 (1)) 
compared to the pre-status (100(0); 0 (0.75)). 
On average a minor fatigue (2.1(2.1)) and 
reduced QoL (65.5±18.3) were also present. 

In comparison, only 4 of 14 patients with C-19 
acquired during hospitalisation were treated at 
ICU, 3 were invasively ventilated (26.8±11.8; 
18.0±14.1 days). At discharge, still reduced 



functioning is shown by the BI (55 (15) and the 
mRS (3 (0.25)). They showed a minor fatigue 
(2.3(2.7)) and QoL was scored significantly 
lower with 40±24.4 (p=.01). 

4. Conclusion 

A lasting impact of the C-19 infection becomes 
apparent. Unexpectedly, the vulnerable group 
acquiring C-19 in an institution had less 
complications and ICU/ventilation days. In 
contrast, the primary C-19 group needed more 
intensive care but recovery was similar in both 
groups. Solely the QoL differed significantly, 
which needs further investigations. As 
impairments are still obvious at discharge, it is 
crucial to investigate the long-term outcome in 
the upcoming interviews of this study. 

P0242 
Intra-osseous, intra-articular versus 
intra-articular platelet rich plasma in 
OA knee – randomized controlled 
trial  

A. Barman1, J. Sahoo1, S. Mukherjee1 

1All India Institute of Medical Sciences, Physical Medicine 
& Rehabilitation, Bhubaneswar, India 

Background: Autologous platelet rich plasma 
(PRP), prepared from patients' own blood, 
contains a pool of growth factors, helps in 
healing of subchondral bone microfractures 
and cartilage repair.  

Objectives: The purpose of this study is to 
compare the clinical effects of intra-osseous 
and intra-articular injections of platelet rich 
plasma (PRP) with those of intra-articular 
injection with PRP in bilateral OA Knee. 

Methods: A total of 30 patients with bilateral 
OA knee were randomly allocated into two 
groups.  Group, I patients received 8ml of 
single intra-articular PRP injection, and group II 
patients received 18 ml of PRP (two 
intraosseous (5ml each in femoral and tibia 
site) and one intra-articular injection (8ml) of 
PRP (total 18 ml of PRP, for single target 
joint)) in target joint under fluoroscopic 
guidance. All patients were followed up to 3 
months. Clinical outcomes were evaluated 
using the visual analog (VAS) pain intensity 
scores and knee injury and osteoarthritis 
outcome score (KOOS) questionnaire. 

Results: A total of 30 (16 males and 14 
females) patients with OA Knee with grades III 

and IV completed the study.  No disparity was 
found between the two groups in baseline 
characteristics. Statistically significant 
improvement in pain intensity (VAS) and in all 
KOOS parameters (pain, symptoms, ADL 
function, sport and recreation function, and 
quality of life) was noted in both groups within 
2-3 weeks and lasting until 3 months. 
However, a Comparison between the two 
groups revealed no significant difference in 
VAS scores and total KOOS score changes at 
the end of 3 months. Patients who received 
intra-osseous, intra-articular PRP injection 
complained increased pain for 1 day after 
intervention. Otherwise, no major 
complications were observed in any group. 

Conclusion: Both groups showed significant 
improvement after PRP injections.  No 
significant difference was obtained between 
the two groups. At a 3-months follow up, an 
intra-osseous, intra-articular PRP injection was 
found to be no more effective in improving 
pain, symptoms, QOL, and range of motion 
than intra-articular injections with PRP in 
patients with OA Knee.  

P0243 
Prevalence of neurogenic 
heterotopic ossifications in western 
Algeria 

H. Aboura1, S. Ammor1, A. Derkaoui1, O. 
Bensaber1 

1Djillali Liabes University, Faculty of Medicine, Medicine 
Physique and Rehabilitation service, Sidi Bel Abbes, 
Algeria 

Background 

Neurogenic heterotopic ossifications (NHO), a 
common complication of traumatic central 
neurological pathologies, are not easy to 
diagnose, most often performed late in a 
physical medicine and rehabilitation 
department. The objective of our study is to 
estimate the prevalence of NHO, describe the 
epidemiological, clinical, radiological aspect 
and the management in the PRM department 
of the Sidi-Bel-Abbès University Hospital. 
Study the correlation between the occurrence 
of NHO and certain risk factors such as 
spasticity, coma, bed rest, respiratory distress, 
accompanied by a review of the literature. 

Materials and methods 



retrospective descriptive study carried out on 
inpatient medical records, and spread over 5 
years from November 2013 to July 2018. 

Results  

Twenty-nine complicated patients of 42 NHO 
out of 589 hospitalized patients, a prevalence 
of 4.92%, with a broad male predominance 
(sex ratio: 4 men/1 woman). The average age 
is 38.8 ± 5.8 years with extremes of 7 and 70 
years. The frequency of NHO according to the 
pathologies in cause is 48 %in spinal cord 
injuries, 24 % in traumatic brain injury, for a 
total of 72 %; 7 % in Guillain-Barré syndrome 
and meningoencephalitis, 3.4 % in stroke and 
infectious diseases. Ninety-three per cent of 
the spinal cord injuries presented with a 
complete neurological injury. The average 
delay between trauma and the NHO onset is 
4.7 ± 1.3 months. The Knees are the most 
affected joint location with 76%, followed by 
the hips (38%), the elbow (24%) and the 
shoulder (7%). Half of the patients presented a 
coma with an average duration of 16 ± 4 days 
(extremes: 8 and 30 days). The mean value of 
the Glasgow score was 7 ± 0.6 /15. 
Respiratory distress found in 17 % of patients, 
requiring respiratory ventilation. Only 14% of 
NHO received surgical treatment with osteoma 
resection supplemented by prolonged 
physiotherapy. 

Conclusion 
NHO is a frequent complication of central 
neurological damage, the diagnosis of which 
must be discussed early in front of any 
pseudo-inflammatory syndrome with joint 
stiffness in order to limit the functional 
consequences caused by these ossifications. 
Hence the interest of multidisciplinary 
management (anaesthetist, rehabilitator, 
physiotherapist and orthopaedic) whose aim 
will be to enable functional recovery which in 
some cases can only be conceived after an 
arthroplasty whose surgical indication is often 
delayed for fear of recurrence. 

Keywords : Neurogenic heterotopic 
ossification, Prevalence, Risk factors. 

P0244 
Prevalence of cognitive deficit after 
chemotherapy in patients with 
breast cáncer 

I. Pérez-Saborido1, I. De Torres Garcia1, B. 
Pajares1, A. M. Godoy1, M. Tirado1 

1Hospital Regional Universitario de Malaga, Physical 
Medicine and Rehabilitation, Malaga, Spain 

Question: To determine the prevalence of 
cognitive deficit in a group of women 
diagnosed with breast cancer and treated with 
chemotherapy. 

Methods: 17 patients were evaluated 
cognitively by Barcelona Neuropsychological 
Test and a data collection sheet with directed 
questions and Likert scales, valued from 0 to 5, 
in terms of the difficulty referred by patients in 
certain cognitive capacities. They were 
assessed as well with Goldberg scale of 
anxiety and depression. 

Results: The age of the sample ranged 
between 25 - 65 years-old. 100% were treated 
with chemotherapy and surgery; 94% received 
radiotherapy and 76.5% received adjuvant 
hormone therapy. The time elapsed after 
chemotherapy treatment ranged between 6 
months and 10 years. The overall results 
obtained in the Barcelona test in no case 
exceeded the average level: 11.8% obtained 
deficit results; 53% obtained a medium-low 
result and 35.3% a medium result. 

The subtests with the worst scores were those 
that evaluate memory (evocation and 
questions about texts testing short-term and 
delayed memory, and also visual memory). 
Three quarters of the patients reported 
difficulty of concentration. At least half of the 
patients reported slow thinking. The orientation 
in time, space and person was not affected. 
Patients who presented greater cognitive 
deficit associated more anxious and 
depressive symptoms. 

Conclusions: The results of the Barcelona test 
revealed cognitive dificulties in all patients. In 
contrast to the absence of cognitive deficit 
found by Nakamura et al., 2018, in patients 
with breast cancer who had not received 
chemotherapy treatment. 
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Introduction: For patients with neurological 
diseases the specific illness' drug treatment it's 
important as well as the rehabilitation therapy 
in order to insure self-care, social and 
professional reintegration. 

Objectives: Balneal and Rehabilitation 
Sanatorium Techirghiol is a Medical Centre in 
the field of Rehabilitation, where in 2019 we 
treated 13366 adults aged between 16 and 86 
years old, 10,6% suffering from neurological 
diseases. In our study, we aimed to do a 
retrospective evaluation of these patients by 
pathology, associated disease, disability 
degree, type of rehabilitation therapy and 
socio-demographics features.  

Methods: We collected 1417 patients' data 
with neurological disorders from their medical 
papers. 

Results: The patient's group consists of 57,9 
% men and 42,1 women, 15% of the them 
lived in rural area and 85% in urban site. 69,8 
% of the patients had multiple admissions, 
30,2% being at the first presentation. About 
three quarters were retired (73,53%) and only 
one quarter worked full regimen. The 
distribution by pathology shows that the most 
of them had come for rehabilitation treatment 
after a stroke (32,5%), 21% for spine-core 
trauma, 11,3% for vertebral radiculopathy. We 
also treated 6,3 % myelitis, 4% demyelinating 
disease, 3,9 % infantile encephalopathy, 3,8 % 
central nervous system tumors and 2,7% 
cranio-cerebral trauma sequelae. In our group, 
41, 33 % used the wheelchair, 18 % moved 
with the help of crutches, 10,1 % with support 
in the framework and 4% with the stick. Only 
26,57 % didn't need any help to walk. Among 
associated illnesses, we noticed the presence 
of cardio-vascular disease and/or diabetes 
mellitus in 59,43 %. 

Conclusion: Neurological disorders, 
regardless of their nature, are accompanied by 
a significant degree of disability, so it is 
important to apply the correct rehabilitation 
strategy, according to an effective program, 
adapted to each patient. A higher percentage 
of patients are in the urban area, which 
suggests that they have a better access to 
information and treatment. Associated 
illnesses, especially the cardio-vascular ones, 

require special attention, both in order to 
establish a correct treatment and because the 
rehabilitation therapy must be designed so 
that, this pathology doesn't worsen. 
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Objectives: Genetic and degenerative ataxia 
impairs muscle coordination and balance along 
with decreases functional independence and 
participation of patients. Intensive rehabilitation 
programs based only on both physical and 
occupational therapy have been shown to be 
effective for improving balance and 
independence of patients with ataxia. Here, we 
report the results of a centered patient and 
intensive rehabilitation program based on a 
multidisciplinary intervention on ataxia. 

Methods: We followed 10 inpatients with 
degenerative ataxia (Dominant Spinocerebellar 
Ataxia (SCA) [n=5], Friedreich Ataxia [n=2], 
Perrault syndrome [n=1], Recessive Autosomal 
Ataxia [n=1] and unknown etiology [n=1]) 
during the 4-weeks of rehabilitation. The 
multidisciplinary program totaled 66 hours of 
rehabilitation that included each week physical 
therapy (5h), adapted physical activity (5h), 
occupational therapy (2h), psycho-motor 
therapy (2h), balneotherapy (1h), relaxation 
(1h) and speech therapy (0.5h). Rehabilitation 
emphasized the training of balance, gait, 
strength, and endurance. Here, we measured 
the symptoms severity using the Scale for 
Assessment and Rating of Ataxia (SARA) 
along with the balance using the Mini-BESTest 
before and immediately after the program. 
These outcomes were compared using a 
Wilcoxon signed rank test. 

Results: mean SARA score significantly 
decreased from 13.25±4.9 to 10.85±4.0 (V=2, 
p=0.01) and mean Mini-BESTest score 
significantly increased from 8.75±7.4 to 
12.7±7.4 (V=36, p=0.01). 



Conclusions: Besides limitations inherent to 
the retrospective design, results emphasize the 
interest of an intensive and multidisciplinary 
rehabilitation program for degenerative ataxia 
with a centered patient approach. Future 
prospective studies should nevertheless 
measure the activity and the quality of life and 
address the optimal rehabilitation dose to elicit 
condition improvement. 

Key words: 

Rehabilitation, Multidisciplinary program, 
Intensive, Ataxia, Balance, Gait, Function 
recovery. 
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Question: Clinical, sociodemographic and 
admission characteristics of adults aged 18-65 
years with acquired brain injury (ABI) entering 
community neurorehabilitation in Western 
Australia, 1991-2016 

Methods: Retrospective cohort study using 
whole-population linked administrative 
neurorehabilitation, hospital and emergency 
department data. ABI diagnosis, date of injury, 
cause of injury, secondary disability, and 1-
year comorbidity were ascertained and 
summarised using descriptive statistics 

Result: ABI clients (n=724) were mostly male 
(516/724, 70.6%) with a mean age of 
41.6±12.9y at admission. Indigenous clients 
were significantly younger at admission 
(M=33.7±10.7 y), p <0.001. The majority of 
clients resided in major cities (ASGS) prior to 
admission (80.1%, 585/724) and experienced 
"average" (152/724, 21.0%) or "less/least" 
(200/724, 41.5%) social disadvantage (SEIFA 
IRSD). 

Non-traumatic BI (NTBI) accounted for 51.1% 
of admissions (370/724), while traumatic 
injuries (TBI) comprised 36.2% of admissions 
(262/724). Stroke (205/724, 28.3%) was the 
most common NTBI followed by anoxic brain 

damage (64/724, 8.8%). Motor vehicle 
accidents were the leading cause of TBI 
(206/262, 45.4%) followed by accidental falls 
(43/262, 16.4%). After unspecified cause 
(144/370, 38.9%), complications of medical 
and surgical care were the most common 
cause of NTBI (110/370, 29.8%), followed by 
accidental falls (8.4%, 31/370) and accidental 
or intentional poisoning and toxic effects of 
drugs and medicaments (7.8%, 29/724). 

Just under a quarter of the cohort of had a 
secondary disability, with neurologic conditions 
(101/724, 14.1%) and intellectual disability 
(43/724, 5.9%) the most common. TBI clients 
were healthier prior to brain injury with 67.6% 
with no recorded comorbidity preceding 
admission, while 61.1% of NTBI clients had 
"mild" to "severe" comorbidity. Finally, 10.8% 
(80/724) of ABI clients presented to hospital for 
treatment of serious mental illness in the year 
preceding admission. 

Conclusion: People with ABI are a complex 
and diverse population with differing health 
status and rehabilitation care needs. Our 
results support a differential profile of clients by 
brain injury aetiology, which has implications 
for individual treatment plans, and service 
planning and delivery 
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Question 
There is little knowledge on rest-activity cycles 
(RAC) in patients with severe acquired brain 
injury (sABI) during early in-hospital 
rehabilitation. Consolidated RACs have been 
linked to improvements in consciousness and 
function in TBI. This study aims to investigate if 
patients with sABI displayed unconsolidated 
RACs at the beginning of rehabilitation, and 
how these cycles changed over time. 

Methods 
This study was an observational cohort study. 
All patients admitted to one ward at a 
rehabilitation hospital were screened 
consecutively. Patients with a consciousness 



level < Rancho Los Amigos Scale score III and 
reduced motor activity due to locked in 
syndrome or brain injury with comparable 
motor deficits were excluded. Motor activity 
were registered using an Actigraph wGTX3-BT 
device (ACC), starting as early after admission 
as possible and continuing for 20 days. From 
the raw vector magnitude, the ratio (Daytime 
Activity Ratio (DAR)) of activity between 
daytime (7-22), and the total 24hr activity were 
calculated per day. Previous research has 
defined a DAR of ≥ 80% as a consolidated 
RAC (Duclos, 2014). Prevalence of 
consolidated RAC in this study was based on 
the mean DAR of day 1 and 2. In order to 
describe development over time, the mean 
DAR of day 19 and 20 was calculated. Change 
in DAR over time was analyzed using paired t-
test. 

Results 
55 patients were screened and 20 patients 
could be included for data acquisition. ACC 
recording started on average (SD) on day 5 
(2). In 18 patients there was no missing data in 
day 1 one and 2 of ACC recording. 56% of 18 
patients had a consolidated RAC at the 
beginning of rehabilitation. At follow up, 
complete data could be obtained from 15 
patients, 80% of 15 patients displayed 
consolidation of RAC. 9 patients improved their 
DAR over time while 5 patients had 
deteriorated DAR. One patient showed no 
DAR change. When comparing first and last 
two days a significant mean 5.8% (0.52; 11.01, 
95% CI) increase in DAR was found p<0.05. 

Conclusion 
Approximately half of the patients exhibited 
consolidated RACs within the first days after 
arrival. After approximately 3 weeks 80% of the 
same subjects exhibited consolidated RACs. 
On a group level, the DAR changed 
significantly in a positive direction in the first 3 
weeks. 
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Purpose: This study sought to determine the 
services provided by occupational therapists in 
PHC and to explore the perceptions of the 
occupational therapists on the integration of 
occupational therapy services within the PHC 
reengineering streams of the National Health 
Insurance (NHI). Method: A two-phase 
explanatory sequential mixed method strategy 
was utilised in this study. A quantitative survey 
was sent to members of the occupational 
therapy professional association and an 
organisation of professionals providing 
rehabilitation services in rural communities. 
Qualitative data were then collected using 
semi-structured interviews with five therapists 
who completed the survey. Findings: Findings 
(Figure 1: Use of Service Delivery 
Models) from this study showed there is 
increasing alignment of occupational therapy 
services in PHC with the communitybased 
rehabilitation (CBR), the Social Model, the 
International Classification of Functioning, 
Disability and Health (ICF), and the Medical 
Model using client self-management and case-
management intervention approaches. The 
majority of occupational therapists are 
currently based in district hospitals (42%), 
community health centres (16%), community 
organisations (8%), and clinics (8%). Those 
working in the community indicated they work 
in a multidisciplinary team (MDT). They also 
use PHC service delivery models to manage 
people with disabilities (PWDs). Figure 2 
shows occupational therapists in PHC have a 
strong perception of their relevance in the PHC 
reengineering streams, despite the numerous 
barriers and few facilitators to the integration of 
occupational therapy services in the PHC 
reengineering streams of the NHI. 
Conclusion: The perception of the study 
participants is that occupational therapy 
service integration in the PHC reengineering 
streams will lead to improved healthcare. 
However, they are also of the opinion that 
integration will not happen without advocacy 
from occupational therapists or occupational 
therapy being adequately supported in PHC. 

Fig. 1 
 



 
 

Fig. 2 
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Although control of upright stance is a 
seemingly effortless and authomatic motor task 
controlled by spinal and subcortical networks, it 
may become a challenging and attentionally 
demanding task in advanced age and when 
coupled with increased cognitive involvement 
[1]. Our aim is to study the role of the 
supratentorial structure during postural control 
in the elderly during the performance of a 
cognitive task. We expect that the performance 
of an attentionally demanding task may affect 
postural control more in elderly compared to 
young adults [2]. An elderly subject (69 y) and 
a young control (25 y) performed a dual task 
experiment involving activation of frontal-
regional brain regions. In particular, they 
underwent a visual oddball (a sequence of 100 
repetitive stimuli interrupted by 20% of 
deviant/target stimuli) during standing on an 
inclined plane (0%, +22%, -22%). The subjects 
were actively engaged in the task of counting 
the targets. EEG (256-ch high-density EEG; 
GES-Philips) and EMG (on right erector 
spinae, rectus femoris, vastus lateralis, biceps 
femoris, tibialis anterior, peroneus longus, 
gastrocnemius lateralis - Cometa MiniWave 
plus wireless) were synchronized and recorded 

inside a Faraday cage. IMUs were also applied 
to the subjects (on cervical and fifth lumbar 
vertebra, and on the right thigh, shank and 
foot). Fig.1 displays the experimental set-up. 
P300, i.e., the event-related potential 
component elicited in the process of the 
person"s reaction to the target stimulus, shows 
greater latency in the elderly compared to the 
control and when the plane is inclined in both 
subjects. Indeed, P3 latency varies with the 
difficulty of discriminating the target stimulus. 
The dual task experiment involved a more 
pronounced activation of fronto-regional brain 
regions in balance in the elderly compared to 
the control also before the stimulus 
occurrence, Fig.2.This really preliminary 
results encourage the EEG/EMG analysis to 
find the neurophysiological markers for 
instability in the elderly. Understanding neural 
control and musculoskeletal biomechanics 
might be crucial to embed neurophysiological 
signals in assistive/rehabilitative robots. 

[1] M Woollacott, A Shumway-Cook-
Gait&posture, 2002 [2] EA Maylor, AM Wing - 
The Journals of Gerontology Series B, 1996 
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Question: What are the experiences and 
psychosocial support needs of children (aged 
0–18 years) with a parent with acquired brain 
injury (ABI), as identified in the published 
literature? 

Methods: A systematic search of seven 
bibliographic databases using PRISMA 
guidelines was conducted to identify peer-
reviewed original research published in 
English. The search included variants of the 
terms: "children", "parents", "acquired brain 
injury" and "needs" or "experiences". Eligible 
articles reported on the needs or experiences 
of children (0-18yrs) with a parent with ABI of 
any cause, measured from the perspective of 
children or parents. Thematic synthesis was 
used to identify themes. 

Results: A total of 12,514 titles, 344 abstracts, 
and 90 full-text articles were assessed. Nine 
studies met inclusion criteria. Four themes 
relating to experiences were identified: (1) 
Loss of former parent, (2) Family changes, (3) 
Complex emotions, and (4) Feeling alone, and 
three themes relating to needs were identified: 
(1) Information, (2) Support for children, and 
(3) Coping strategies. One theme spanned 
both facets: Communication. Children 
experience profound loss of their premorbid 
relationship with the injured parent and 
difficulty coping with behavioural and 
personality changes. To meet the changed 
needs of the family, children adopt new roles 
and face a loss of care from their non-injured 
parent. While fear and confusion predominate 
in the early stages of injury, later stages are 
marked by anger, sadness, guilt, worry, and 
embarrassment. Children felt isolated due to 
other people"s lack of understanding and 
received limited information about the ABI. 
Although supportive relationships were 
important, communication difficulties within the 
family were common and children were also 
reticent to disclose outside the family, including 
experiences of aggression with the injured 
parent. 

Conclusion: Providing targeted, system level 
support that responds in an age appropriate 
way to parental ABI is essential to safeguard 
healthy child development. Dependent children 
affected by parental ABI face significant 
change and disruption during sensitive 
developmental years. The findings can inform 
the development and evaluation of consumer-
focused supportive interventions and services.  
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Question: This study was conducted to 
investigate the relationship between 
anthropometric properties and obesity 
awareness in adults. 

Methods: A total of 38 individuals between the 
age of 30-60 years were participated in the 
study. Ten of them were normal weight (Group 
1; 7 females, 3 males), 18 were overweight 
(Group 2; 15 females, 3 males) and 10 were 
obese (Group 3; 9 females, 1 males). Body 
mass index, waist circumference, hip 
circumference and waist-hip ratio were 
recorded. Obesity Awareness Scale was used 
to evaluate the obesity awareness of 
individuals. 

Results: The groups were similar in terms of 
mean age (p>0.05). Mean scores of body 
mass index were 20.92±1.68 kg/m2 for Group 
1, 26.74±1.51 kg/m2 for Group 2 and 
33.55±2.52 kg/m2 for Group 3. Mean scores of 
waist circumference were 74.60±6.35 cm. for 
Group 1, 88.06±10.41 cm. for Group 2 and 
104.50±9.16 cm. for Group 3. Mean scores of 
hip circumference were 95.20±11.03 cm. for 
Group 1, 102.94±7.50 cm. for Group 2 and 
120.30±7.13 cm. for Group 3. It was found 
mean scores of waist-hip ratio were 0.79±0.06 
for Group 1, 0.86±0.09 for Group 2 and 
0.87±0.09 for Group 3. Mean score of Obesity 
Awareness Scale was determined as 
4.27±0.25 for Group 1, 4.08±0.58 for Group 2, 
3.42±0.63 for Group 3. It was found that obese 
individuals have level of lower obesity 
awareness than individuals in other groups 
(p<0.05). Level of obesity awareness 
decreased, as the body mass index, waist 



circumference and hip circumference of the 
individuals increased (p<0.05). 

Conclusion: The results of this preliminary 
study show individuals with high 
anthropometric measurements have lower 
obesity awareness. In order to interpret the 
results to general population, further studies 
where many factors such as working 
conditions, physical activity level and emotional 
state will be evaluated at a large sample size 
are needed. 

Key words: obesity awareness, body mass 
index, waist hip ratio. 
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Question and aim:Traumatic Injuries are a 
global health problem, especially in working 
age adults. Physical and psychological 
sequelae can affect the ability to return to and 
remain in work. In a programme to develop 
and test a rehabilitation intervention to support 
return-to-work (RTW) after trauma (RP-PG-
0617-20001), we aimedto identify important 
outcomes from the perspective of trauma 
survivors.  

Methods: Trauma survivors were recruited via 
hospitals, known contacts, charities and social 
media. Adopting a Person-Based Approach to 
intervention development, we conducted 1) 
focus groups and exploratory interviews with 
19 trauma survivors and 2 carers to identify 

key behavioural issues and challenges 
resulting from injury and the meaningful 
outcomes of rehabilitation to address these 2) 
Nominal Group Technique (NGT) focus group 
with 6 participants to agree and prioritise 
outcomes to measure in research.  

Results: Trauma participants (n=19) were 
7M:12F, aged 27-68, with a range of injury 
types, 6 months to 14 years post-injury. 
Interviews/focus group outcome themes 
included: a) tailored patient-centred goals b) 
returning to "normal life" c) managing 
expectations d) financial wellbeing e) 
sustainable RTW f) raised awareness of 
employment rights; g) employer and patient 
understanding injury impact h) identity and 
self-esteem related to role/self-image.  

NGT participants (3M:3F) were aged 30-68 
and 3-14 years since injury. Five had sustained 
brain injuries in addition to other injuries. All 
RTW following injury; two subsequently retired. 
They identified additional outcomes and 
prioritised 8; 1) sense of purpose/life 
satisfaction; 2) patient"s understanding of 
injury impact 3) readiness to RTW; 4) goal 
attainment; 5) reintegration into work including 
phased RTW; 6) capacity to RTW; 7) 
collaboration between RTW stakeholders; 8) 
employer/ee knowledge about injury and 
rights. 

Conclusions: Trauma survivors identified 
medium and long-term outcomes of the 
intervention, defining "a sense of purpose" as 
the most important. Process outcomes 
including the quality of rehabilitation were 
recognised as important metrics and potential 
influencers of outcome. Findings have 
informed the selection of measures to assess 
intervetion effectiveness in a randomised 
controlled trial. 
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Question and aim: Major trauma centres 
(MTCs) save lives, but rehabilitation to support 
return-to-work (RTW) after trauma is lacking. 
We aimed to develop and test a vocational 
rehabilitation intervention to support RTW 
following serious injury (RP-PG-0617-
20001). Methods: A sequential Person Based 
Approach1 in 3 stages. Stage 1: Interviews 
with trauma survivors (n=39) and trauma 
service providers (n=44) across 5 major 
trauma networks to identify behavioural issues, 
needs and challenges faced by survivors of 
serious injury. Stage 2: 7 Expert Group 
meetings (academics, patients and clinicians), 
using interview data to a) generate guiding 
principles, and b) identify key intervention 
features (process, components and 
mechanisms) to address rehabilitation needs; 
c) refine logic model and programme theory to 
illustrate how the intervention works; d) 
develop a training package (schedule, manual 
and mentoring model) to support delivery. 
Stage 3: Co-design workshops with key 
stakeholders (n=43) in 5 MTCs to conceptually 
test and identify local barriers/enablers to 
intervention delivery. Results: Trauma 
survivors described unmet needs surrounding 
early advice about RTW; psychological support 
for common emotional responses (anxiety, 
depression, PTSD); pain management and 
hidden disabilities (e.g. cognitive problems, 
fatigue); clear prognosis/roadmap to recovery; 
accessing community, amputee and MSK 
rehabilitation; patient/employer awareness 
injury impact on RTW. Intervention: 
Occupational therapy (OT) and clinical 
psychologist (CP) adopting a stepped care 
approach; OT/CP formulation for complex 
cases. Early and late assessment of mental 
health problems; individually-tailored 
rehabilitation, including vocational goal setting, 
cross-sector coordination/communication, 
employer engagement, phased RTW, 
education, advice for family/employers and 
exploration of work alternatives where RTW 
unfeasible/unsustainable; ongoing review of 
physical, medical and mental health needs; 

work stability monitoring.Conceptual testing 
ratified the model, which was envisaged to 
bridge local gaps in trauma, vocational and 
psychological rehabilitation. However, 
geography and long waiting lists may impact 
delivery. Conclusions: Real world conceptual 
testing is now underway in a feasibility study. 
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BACKGROUND: Reaction time is an important 
indicator of neuromuscular status in any age 
group. A simple portable and inexpensive 
method of measuring reaction time is needed 
for use in clinical settings. The purpose of this 
study was to examine reliability and validity of 
reaction time application to measure reaction 
time. 

METHOD: A volunteer sample of 93 
individuals in the age group of 18-25 years 
performed the drop ruler test and electronic 
application based reaction time test during a 
single test session. Statistical test calculation 
of intra reliability correlation co-efficient for 
reliability testing and the Pearson correlation 
coefficient for validity testing. 

RESULTS: The reaction time application 
showed acceptable test-retest reliability on the 
ICC. This method correlated strongly with 
r=0.817 (p<0.001). The Cronbachs alpha (α) 
was 0.687. Intra-rater reliability was (0.558-
0.783) and inter-rater reliability was (0.477-
1.00) 

CONCLUSION: Application based reaction 
time was a reliable and valid tool for the 
measurement of the neuromuscular reaction 
time. This application based measurement of 
reaction time was inexpensive, easy to 
administer and less time consuming as 
compared to Drop Ruler test. Hence, it can be 
used as one of the tools for the measurement 
of reaction time. 

KEY WORDS: Application based reaction 
time, reliability, validity, Drop Ruler Test. 
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Question: Is there a relationship between 
upper extremity stability and pain intensity in 
patients with chronic mechanical neck pain? 

Methods: In this study totally 30 males 
between 20-40 ages were volunteered. Fifteen 
males with chronic mechanical neck pain 
(Group I) and fifteen healthy males (Group II) 
were evaluated. A Visual Analog Scale (VAS) 
was used to describe pain intensity. Upper 
extremity stability level of the individuals was 
determined with Closed Kinetic Chain Upper 
Extremity Stability Test (CKCUEST). Hand 
held dynamometer was used to evaluate hand 
grip strength. 

Results: Mean age of the in patients with 
chronic mechanical neck pain and healthy 
controls were 31.46 ± 4.96 years, 28.53 ± 5.11 
years, respectively. Mean of pain intensity was 
3.81 ± 2.63 at rest, 4.76 ± 2.48 at activity and 
1.70 ± 1.55 at sleep. Mean of pain duration 
was 22.13 ± 16.58 month for chronic 
mechanical neck pain. Mean of CKCUEST 
results was 16.73 ± 3.04, right hand grip force 
41.81 ± 5.97 kg and left-hand grip force 39.65 
± 5.00 kg in patients with chronic mechanical 
neck pain. Mean of CKCUEST results was 
17.81 ± 2.70, right hand grip force 40.95 ± 7.59 
kg and left and grip force 41.41 ± 6.81 kg in 
healthy controls. There was no significant 
difference between two groups regarding 
CKCUEST (p=0.312), right hand grip force 
(p=0.732) and left-hand grip force (p=0.432). 

Conclusion: Consequently, the results of this 
study indicate that chronic mechanical neck 
pain does not affect upper limb stability 
strength and grip strength. 

Key words: mechanical neck pain, upper 
extremity stability test, hand grip force, pain 
intensity 
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Question: Is the experimental setup to test 
validity and test-retest reliability of the J!NS 
MEME smart eyeglasses (SE) compared to 
conventional electrooculography (EOG) to 
detect eye movements during physical practice 
(PP) and mental simulation feasible? 

Methods: In a technical validation study, 
healthy individuals (HI) were evaluated at one 
measurement event to evaluate the 
measurement setup and task procedures. 

Motor imagery ability was evaluated using the 
short form of the Kinaesthetic and the Visual 
Imagery Questionnaire (KVIQ-10), mental 
rotation (MenRo) and mental chronometry 
(MenChr). 

To assess eye movements, the EOG signal 
was recorded with electrodes placed above 
and under the eye on the vertical axis of the 
pupil. Simultaneously, SE signals were 
recorded using EOG sensors integrated in the 
nose pads. 

Participants sat in front of a computer screen 
and received auditory and visual instructions. A 
chinrest restricted head movements. After a 
30-second resting phase, they were asked to 
execute and imagine a unilateral upper- and 
lower limb movement task: in a random order 
place a cup to marked fields and tap a foot to 
marked fields. Both PP and motor imagery (MI) 
tasks were repeated 40 times. 



Cross correlations were calculated between 
EOG and SE signals to define sample size for 
patient study. 

Ethics permission was obtained (EKNZ nr: 
2019-00348). 

Results: Measurements with 5 HI (3 females; 
mean age 32.4±9.4) showed a well-tolerated 
experimental setup and task procedure. Mean 
KVIQ-10 score was 36.2±10.6, mean MenRo 
was score was 29.4±1.9 out of 32, and for 
MenChro, the mean ratio was 1.28±0.2. 
Correlations between signals from EOG and 
SE during PP ranged from r=0.42 to 0.52 and 
during MI from r=0.37 to 0.46. 

Conclusion: Results of the technical validation 
study showed that the measurement setup and 
procedures were feasible. Correlations 
between SE and EOG indicated a good 
congruency to assess eye movements during 
PP and MI of an upper and lower limb 
movement. Now, the setup will be used in a 
larger patient study to test validity and test-
retest reliability of SE. 
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Question: The aim of the study is to determine 
the prevalence of undetected need of 
neurorehabilitation among young survivors of 
acquired brain injury (ABI) and to examine 
whether need for a renewed rehabilitation plan 
is associated with diagnosis. 

Methods: A register-based study on young 
survivors of ABI living in the North Denmark 
Region, who were discharged after 2006, 
underwent an interdisciplinary examination at 
the regional outpatient clinic in the period May 
2014 to December 2016 and were registered in 
the Danish Clinical Quality database DRUE. 
The number of neurorehabilitation plans 
received at discharge and/or at the outpatient 
clinic were registered. 

Results: Of 106 potential participants one was 
excluded due to missing data, resulting in 
inclusion of 105 patients (99.1%) of which 68 
(64.8%) were male, the mean age at injury 
were 22.2 years (SD: 4.9, range: 9.6-31.0) and 
mean age the outpatient clinic were 23.8 years 
(SD: 4.5, range 15.1-31.7). The time since 
injury varied from 64 to 2845 days.Of the 
included patients 54.3% (95% CI: 44.3-64.0) 
did not receive a rehabilitation plan at 
discharge. Of these 57 patients, 54% (95% CI: 
40.1-67.6) received a rehabilitation plan after 
the interdisciplinary examination at the 
outpatient clinic. Of the 48 patients who did 
receive a neurorehabilitation plan at discharge, 
48% (95% CI: 33.3-62.8) received a renewed 
rehabilitation plan at the outpatient clinic. In 
total 51.4% (95% CI: 41.5-61.3) of the young 
ABI survivors examined at the outpatient clinic 
had an undetected need of neurorehabilitation. 

Among the 48 patients who received a 
rehabilitation plan at discharge an association 
was found between TBI-diagnosis and a 
renewed rehabilitation plan at the outpatient 
clinic (Fisher"s exact = 0.003, p=0.002). 

Conclusion: More than half of the young ABI 
survivors examined at the outpatient clinic had 
an undetected need of neurorehabilitation and 
an association was found between TBI-
diagnosis and the need for a renewed 
rehabilitation plan. The study indicates that an 
interdisciplinary control in an outpatient clinic 
detects the need of rehabilitation among young 
patients with ABI and that young TBI survivors 
who had a rehabilitation plan at discharge have 
a special need for an interdisciplinary follow-
up. 
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Question: Question: What are the sexual 
health nursing practices during the care 
pathways of patients with neurological 
conditions? 



Method: We conducted a review based on 
international scientific literature published 
between 2002 and 2018, inspired by the 
PRISMA guidelines. We used search engines 
PubMed, EmBase, Sciences direct and Cinahl. 
Articles were included if they addressed i) to 
sexual health, ii) to nursing practices, and iii) 
for patients with neurological pathologies. Two 
independent readers selected articles from 
titles and abstracts and afterwards from full 
text. The review analyzed study characteristics 
using Mixed Methods Appraisal Tool; sexual 
health nursing practices (dimensions of sexual 
health addressed, context of identification of 
disorders, modality of assessment by the 
nurse, sector of intervention, treatment, means 
of intervention) ; and the impact of nursing 
practices on patients 

Results: About 20 articles were included. 
Several articles advocate for the intervention of 
nurses in the management of sexual health in 
these patients. However, few articles specify 
the concrete practices expected. Nevertheless, 
some articles discuss educational 
interventions, coping strategies and tools used 
by nurses (counselling sessions, telephone 
consultations, and written materials).  Our 
results shown that the field of reproduction is 
more invested by nurses than global sexual 
health. Some articles address the obstacles to 
taking charge sexual health and the need to 
train staff which address and intervene in this 
sensitive major health subject. 

Conclusion: Patients with neurological 
pathologies can be followed in different 
sectors, including physical medicine and 
rehabilitation (PRM). The articles reviewed 
advocate for multi-professional management, 
which is adapted to PRM services. Sexual 
health nursing practices with these patients are 
relatively unexplained at the global level and 
little studied and described in the French 
health context. The literature provides little 
information on the outcomes of interventions 
with patients. Research should evaluate the 
impact on patients with neurological 
pathologies, as well as the added value of the 
practices of professionals working in PRM. 
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Question: Multiple barriers and facilitators, also 
called determinants, are known to influence 
knowledge translation (KT) of evidence-based 
practices in clinical practice with acquired brain 
injury (ABI) patients but their influence remains 
unclear. This research aims to explore the 
influence of these determinants in cognitive 
rehabilitation. 

Methods: A qualitative multisite study was 
conducted with three ABI rehabilitation teams. 
Each team first chose a practice field they 
wanted to improve inside a consensus-building 
approach. Six to eight clinical practices, based 
on the practice field chosen, were identified 
following a rapid review of the literature. Then, 
a KT strategy that is social, tailored to 
participants" needs and multifaceted was 
developed for each team. Separate focus 
groups were held with each team immediately 
after the KT strategy and six months later to 
document the determinants influencing the 
implementation. Qualitative analysis was made 
following the "Framework method". The 
identified determinants were categorized 
based on the domains (Intervention 
Characteristics, Inner/Outer Setting, 
Characteristics of Individuals, Process) of the 
"Consolidated framework for implementation 
research". 

Results: Forty clinicians participated to the KT 
strategy, from which 29 individuals attended 
the first focus group (n=10, 8 and 11), and 19 
the second six months later (n=5, 6 and 8). 
Two of the three teams reached a high 
perceived level of implementation. For 
Intervention Characteristics, participants that 
perceived the relative advantage to adopt the 
practices reached higher implementation. 
Supportive organizational context (Inner 
Setting) represented important facilitators but 
did not guarantee success. Characteristics of 
the team may inform on how to tailor the KT 
strategy as most experienced team less felt to 
be accompanied (Characteristics of 
Individuals). Finally, social exchanges, time to 
integrate content and practical experimentation 
were also considered facilitators (Process). 

Conclusion: This study suggests that KT 
strategies presenting practices with a high 



relative advantage for professionals, offering 
social and exchange possibilities and allowing 
enough time to assimilate and experiment the 
new practices have a positive influence. 
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Question: Knowledge translation (KT) 
strategies that are social, tailored to 
participants" needs and multifaceted have 
shown to be useful to foster practice change. 
However, the combination of these 
characteristics inside a KT strategy with 
acquired brain injury (ABI), still need to be 
studied. Then, the aim of this study was to 
document the effectiveness of a KT strategy 
combining these characteristics. 

Methods: A multimethod study was conducted 
with three ABI rehabilitation teams. A KT 
strategy that included educational materiel, 
team discussions, video-based practice 
analysis and clinical proposal construction was 
implemented. Kirkpatrick model was used to 
document the effectiveness. Participants" 
reaction and the knowledge gains were 
assessed with questionnaires following the KT 
strategy. Practices use was documented with 
track records during the following 6 months 
and the perceived outcomes on patients and 
professionals were assessed through 
interviews after three months. 

Results: Forty clinicians enrolled into the KT 
strategy (n=14, 11 and 15). Reaction was 
significantly positive and the knowledge 
improved significantly for the three teams. 
Practices use varied from one team to another. 
Four participants from team #1 tested the 
practices and each one of them tried all the 
proposed practices. They felt they had 
improved their skills even though their 
perception of the influence on patients 

remained mixed. Six participants from team #2 
tested at least one practice. They all felt they 
had improved their professional practices to a 
certain extent but perceived the influence on 
patients as limited. Finally, three participants 
from team #3 tested the practices. Influence on 
patients and professionals remained limited for 
this team. 

Conclusion: A KT strategy that is social, 
tailored to participants" needs and multifaceted 
can bring positive reaction and improve 
knowledge. These results still need to be 
considered with caution as there was no 
control group. On the other hand, practice 
adoption and outcomes on patients and 
professional skills are more variable and seem 
to be influenced by other factors. A better 
understanding of these factors is required to 
foster practices implementation. 
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Objective 

Despite improvements in public health 
worldwide, the burden of recurrent stroke 
remains high. The management of treatable 
vascular risk factors is a key component to 
reduce its risk and optimal secondary stroke 
prevention lowers mortality and morbidity, two 
important healthcare quality indicators, related 
to stroke. In long-term risk reduction of 
recurrent stroke, patient self-management of 
vascular risk factors is essential. Research has 
demonstrated that in stroke patients, there is a 
lack of knowledge and awareness of their 
disease, modifiable risk factors and the 
benefits/risks of therapy. For patients to adapt 
and adhere to an improved lifestyle, we 
implemented an educational program (EP) to 
improve patient knowledge and disease 
management. The present preliminary project 
was aimed to examine patient knowledge 
before and after EP.   

Methods 



One hundred and twenty-two out of  302 stroke 
patients hospitalized at our acute stroke unit in 
2019 completed a baseline interview to 
examine their knowledge and perceptions of 
stroke aetiology, signs and symptoms, 
prevention and modifiable risk factors of 
stroke. Patients were given a feedback EP by 
an educational nurse and all received an 
information booklet. Patient knowledge and 
perceptions were reassessed at 1 month after 
EP.  

Results 

Following EP intervention there was a 
significant increase in patient"s disease 
knowledge (increasing from 63% at baseline to 
87% after EP). Baseline knowledge of stroke 
aetiology (31%), signs and symptoms (46%), 
and modifiable risk factors (41%) increased to 
78% , 87% , and 88% respectively. EP 
intervention also increased awareness of the 
emergency of acute stroke (61% at baseline 
versus 98% after EP) and the need for optimal 
secondary prevention. 

Conclusion 

This preliminary study shows that most stroke 
patients possess limited knowledge about 
acute stroke and secondary stroke prevention. 
EP clearly improved disease knowledge and 
patient awareness about how self-
management of vascular risk factors and 
adherence to an improved lifestyle can benefit 
them in the maintenance of functional 
independence. In a further study the effect of 
this improved knowledge following EP 
intervention on vascular risk factor control and 
recurrent stroke risk reduction will be 
examined. 

Fig. 1 
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1. Question 

The research question of the study was: "What 
is the patient experience of adults with stroke, 
brain trauma or spinal cord injury in Haapsalu 
Neurological Rehabilitation Centre (HNRC), 
Estonia?". 

2. Methods 

The patient experiences were studied by 
conducting four focus group interviews which 
were analysed using the principles of inductive 
content analysis. Each diagnose-based group 
consisted of five participants. Half of the 
participants were recruited from the 
Department of Neurorehabilitation and half 
from the Department of Spinal Rehabilitation. 

3. Results 

Five intertwined themes emerged from the 
analysis: "Striving for independence", "The 
therapist as the key partner in goal setting and 
patient involvement", "Obstacles on the road", 
"Daily life at the hospital" and "The past, the 
present, the future of HNRC". 

The independence of the patients of HNRC is 
limited due to their condition and, with 
therapists as their main partners, they strive for 
greater autonomy. Physiotherapists provide 
support in goal setting that was admitted to be 
challenging by the participants and are the 
most important partners for discussing their 
condition and giving feedback. The patients 
value respectful and considerate 
communication, accessibility of the specialists 
and expect clear information on their condition, 
test results and further options. 

Problems are encountered on the level of 
health care system, as well as service 
provision of HNRC, especially in terms of 
availability of occupationl therapy. The main 
suggestion for improvement by the participants 
was to have access to gym/therapy rooms in 



the evenings as many reported boredom 
during free time. 

4. Conclusions 

The results are in accordance with other 
research in the field showing the importance of 
respectful communication and adequate, timely 
information. Additionally, there is a tendency 
for younger patients to be more critical despite 
the general reluctance of the patients to 
criticise. The following recommendations for 
improving patient experience in HNRC could 
be made: reorganising provision of 
occupational therapy by offering group 
sessions, educating staff in communication 
skills and information exchange and organising 
leisure activities by involving volunteers. 

Fig. 1 
 

 

P0265 
Working with patients affected by 
Disorders Of Consciousness (DOC) 
– a literature analysis on the 
psychological and health impacts 
on healthcare professionals 

A. Boissel1, S. Pinel-Jacquemin1, V. Althaus1 

1University Rouen Normandie, Psychology, Mont Saint 
Aignan, France 

Question: To address the quality of life of 
patients with Disorders Of Consciousness 
(DOC), working conditions of professional 
caregivers who care for them must also be 
taken into account. Thus, we propose to 
analyze the psychological and health impacts 
of working with these patients. We have 
carried out an analysis of the available 
scientific literature (accepted for publication), to 
better understand how caring for these patients 
affects healthcare professionals' psychological 
and health status. 

Methods: We identified and selected 15 
publications (including three scientific 
documents belonging to "grey literature") from 
Anglophone and Francophone databases, 
such as Cairn, HAL, PsycINFO, PubMed, 
ScienceDirect... 

Results: A large majority of the publications we 
selected were conducted in Europe (Italy, 
Netherlands, Belgium, etc.). The paucity of 
studies undertaken outside Europe may reflect 
not only a lack of recognition but also general 
ignorance of the role of healthcare 
professionals caring for patients with DOC. 
Five main themes emerged from the reviewed 
publications and studies: the specific 
relationship and communication with patients 
affected by DOC, difficult relationships with 
families, burnout among healthcare teams 
working with these patients, occupational risk 
factors and resources possessed by 
healthcare professionals. Two studies in 
particular suggest that these difficulties can 
lead to burnout. Other potential burnout factors 
include the healthcare profession in general, 
the work environment, lack of training and the 
time spent working with this specific group of 
patients. 

Conclusions: Our literature review highlights 
the institutional and personal resources and 
concrete measures to prevent these 
occupational risks. It also provides avenues for 
future research. 
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Question 

Does early in-reach rehabilitation program 
aiming early rehabilitation in the acute setting 
improve functional and discharge outcomes for 
targeted patient groups in a tertiary hospital?  

Method 

CO-Rehab (Coordinated Onsite Rehabilitation) 
is a medically coordinated, multidisciplinary 
allied health team aims to deliver targeted in-



reach rehabilitation in the acute setting of our 
tertiary hospital. We studied the effectiveness 
of CO-Rehab in improving patient functional 
outcomes as measured by FIM gain and 
discharge outcomes through direct discharge 
home from acute setting. A retrospective data 
analysis was performed of 488 patients 
received CO-Rehab over 2 years. 

Results 

 Median age of patients who received 
CO- Rehab was 68.5 

 Median CO- Rehab LOS (Length Of 
Stay) was 11 days 

 Median FIM (Functional Independence 
Measure) on admission to CO- Rehab 
was 76.2, Median FIM on discharge 
was 96.3 and Median FIM gain was 
20.1 

 52% of patients were discharged home 
directly from acute setting, avoiding 
transfer to subacute rehabilitation 
facility. 

Conclusion 

Early in-reach rehabilitation program (CO-
Rehab) in the acute setting is effective in 
improving patient functional outcomes and 
discharge outcomes in targeted patient groups. 
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Objectives 

Hemiplegic shoulder pain (HSP) is responsible 
for functional discomfort for dressing, 
undressing and grasping. It is also the cause of 
severe pain. The subscapular muscle, a 
powerful internal rotator and shoulder 

adductor, is one of the muscles responsible for 
this spasticity, as are the pectoral muscles and 
the large round muscle. 

Design 

Due to its close relationship with noble 
structures such as axillary vessels, brachial 
plexus and axillary nerve, subscapular muscle 
is rarely injected by PRM physicians due to 
complications that may occur during its 
injection. Ultrasound is a promising way to 
reduce the risk of this procedure. 

Results 

As a first step in the presentation, we will 
review the literature on subscapular injection 
techniques with clinical and ultrasound 
identification. Then, we will describe in a 
precise and practical way the echoanatomy of 
the subscapular muscle by axillary route. 
Finally, we will present a clinical case of 
subscapular injection under ultrasound 
guidance in a patient with a spastic shoulder. 

Conclusions 

Ultrasound allows the subscapular muscle to 
be safely injected by the axillary route because 
it visualizes the noble structures arround the 
muscle 
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Objectives 

Hip flessum secondary to psoas-iliac muscle 
spasticity is a common reason for consultation 
both in non-walking patients (chair installation, 
toileting, dressing) and also in walking patients. 
However, the extrinsic relationships of this 
muscle make it a difficult or even risky target 
for botulinum toxin injections under EMG. 

The purpose of this presentation is to study the 
contribution of ultrasound in the safe injection 
of psoasiliac muscle. 



Design 

To support this, we will follow the following 
plan: 

- Anatomical reminder of the psoas-iliac 
muscle and its extrinsic relationships 

- Interest of the toxin of the psoas-iliac muscle: 
which chief to choose? 

- Ultrasound detection of psoasiliac muscle: 
anterior route VS posterior route 

- Practice of injection of toxin from the 
psoasiac muscle under ultrasound: equipment 
used, injection method and doses, caution and 
contraindications 

- Position of the driving points 

Results 

: Ultrasound is a simple, reliable and 
reproducible method to identify the psoasiliac 
muscle. Alone or in combination with EMG, 
ultrasound allows this muscle to be eliminated 
anteriorly and posteriorly and thus to fight 
against the hip flessum in safety. 

Conclusions 

With this presentation, the participants will be 
able to carry out the "standard" ultrasound 
sections of the psoas-iliac muscle anteriorly or 
posteriorly and to toxin this muscle safely with 
the appropriate equipment. 
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Question  

Myhre syndrome is a rare connective tissue 
disorder due to SMAD4 mutations, 
characterized by facial dysmorphism, skeletal 
abnormalities, muscular hypertrophy, 
deafness, cardiopathy, and intellectual 
deficiency. We report the case of a man with a 
Myhre-like syndrome, associated with an 
unusual spasticity assessed by clinical and 
kinematic analysis during 5 years. 

Methods 

Functional impact of spasticity was assessed 
by gait in 2013 and 2018. Face morphology, 
brain and spinal cord were studied by an 
anatomical MRI. Diffusion weighted imaging 
(DWI) was also performed to assess the 
integrity of the corticospinal tracts. A 
sequencing of SMAD4 was realized. A whole 
exome analysis is being performed to confirm 
the diagnosis of Myhre syndrome. 

Results 

During childhood, the diagnosis of phenotypic 
Myhre syndrome was made in front of 
characteristic symptoms: facial dysmorphism 
with short philtrum, short palpebral fissures, 
prognathism, intellectual deficiency, muscular 
hypertrophy, brachydactyly, thick skin, severe 
myopia, retinopathy[g1] , and deafness. 
Clinical examination shows a pyramidal 
syndrome, including spasticity predominant in 
the lower limbs. Between 2013 and 2018, 
Modified Ashworth Scale showed an increase 
of lower limb spasticity. Muscular strength 
remained unchanged. Gait analysis showed a 
reduction of walking performance, a decrease 
of right ankle dorsiflexion leading to a knee 
recurvatum at stance and an equinus foot at 
swing phase. Left side kinematic analysis 
showed the same trend at stance. MRI 
morphological analysis confirmed facial 
dysmorphism typical of a Myhre syndrome. 
Brain and spinal cord MRI showed no 
abnormalities. Compared to a healthy control 
subject, DWI showed a reduction of both 
corticospinal tracts (fig 1). 

Conclusions 

We report the first case of a man with a 
phenotypic Myhre syndrome or Myhre-like 
syndrome with a newly described pyramidal 
syndrome,documented by clinical and gait 
analysis follow-up during 5 years showing an 
increase of spasticity, and reduction of walking 
performance. Atrophy of corticospinal tracts 
demonstrated by MRI-DTI can be the cause of 
this bilateral spastic pyramidal syndrome. The 



spontaneous worsening of the spasticity over 5 
years could be explained by a degeneration of 
the pyramidal tract. 

Fig. 1 
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Background. Patients with amnestic mild 
cognitive impairment (aMCI, i.e. prodromal 
Alzheimer disease) present gait disturbances 
including slower speed and higher variability 
when compared to cognitively healthy 
individuals (CHI). Brain neuroimaging could 
explore higher levels of motor control in this 
group. Our purpose was to look for an 
association between morphometrics and gait 
parameters in subjects with aMCI. 

Methods. Thirty participants with aMCI were 
recruited in this cross-sectional French study 
(mean 75 +/- 4 years, 26% female). Gait speed 
and gait variability (coefficients of variation of 
stride time and stride length) were measured 

using GAITrite® system. CAT12 software was 
used to analyse volume and surface 
morphometry as gray matter volume (GMV) 
and cortical thickness (CT). Age, gender and 
education level were used as potential 
cofounders. 

Results. The full adjusted linear regression 
model showed that higher gait speed was 
associated with increased GMV and higher CT 
in superior temporal gyri bilaterally (p<0.36). 
Higher SLV correlated with reduced GMV in 
spread regions (p<0.05) and thinner cortex in 
the right middle frontal gyrus (p=0.001).  

Conclusions.  These findings indicate that gait 
disorders associate with specific brain 
structural changes during aMCI. 

Keywords: mild cognitive impairment, brain 
imaging, gait disorders, statistical parametric 
mapping 
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Question: In adult lower leg spasticity, the 
soleus appears to contribute more to the 
spasticity around the ankle joint than the 
gastrocnemius muscle. This study aimed to 
demonstrate whether this observation could be 
replicated by selective botulinum toxin type A 
(BoNT/A) injections either into the soleus or 
into the gastrocnemius muscle. 

Methods: The study was conducted on 24 free 
walking adult patients with post-stroke 
hemiplegia who were naive to botulinum toxin. 
Each patient received 800 MU BoNT/A diluted 
in 4ml which were injected either into their 
soleus or into their gastrocnemius muscle 
under electromyography guidance. After 30 
days post-injection, the effect of the BoNT/A 
injection was assessed by the patients. The 
treating physician scored the muscle tone in 
ankle extension/flexion direction using the 
modified Ashworth scale and measured the 
passive and active range of motion of ankle 
flexions/extensions, knee flexions/extensions 
and the walking distance during a 1-minute 
walking test. 

Results: For all parameters analyzed, there 
was no significant difference between the 
soleus and the gastrocnemius group. Only 
when the sum of passive ankle extension and 
knee flexion was subtracted from the sum of 
active ankle extension and knee flexion, a 
significant difference was noted between the 
soleus and the gastrocnemius groups 
(p<0.035). 

Conclusions: The study confirms a 
substantial contribution of the soleus to ankle 
joint spasticity in adults. It is therefore 
recommended not to use low doses for the 
treatment of the soleus in adult spastic drop 
foot. 
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 Introduction and objectives: 

Chronic stroke often results in spastic muscles
of the leg with deficiency of walking and in
many cases with the development of a varus
or equinovarus foot. Often the tibialis posterior 
muscle is thought to be responsible for the foot
condition which is therefore treated with
botulinum toxin injection or other similar
treatments. However, little is known about the
isolated function and structure of the tibialis
posterior, and thus its contribution to the foot 
condition and to the gait.  

Material and Method 

Methods: This study investigates the structure
and function of the tibialis posterior muscle.
Using cadaveric material various parameters is
investigated, including the points of origin and 
its relationship with surrounding muscles and
fascial layers, innervation patterns, histological
distribution of neuromuscular junctions, as well
as the functional and histological properties of
the tendon.  In addition, dynamic  poly EMG is 
recorded on post stroke patients with varus or
equinovarus deformities, as well as the surface
EMG of the tibialis posterior, tibialis anterior,
the soleus, gastrocnemius and peroneus
longus muscles. Activation time of these
muscles is analyzed at comfortable gait. 

Results 

Results: Will be presented in july 

Conclusion 

Conclusion: This study supports the
importance of the tibialis posterior muscle with
its special structure and function in chronic
post-stroke foot deformities and deficiency of
gait. 



Fig. 1 
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Question 

Are there differences in the patient experience 
of spasticity management between patients 
treated with botulinum toxin A (BoNT-A) for 
spasticity in the United States (US) compared 
with Europe (EUR)? 

Methods 

This was an online patient survey to capture 
the treatment experiences of adults with 
spasticity (post stroke, traumatic brain injury 
[TBI] or spinal cord injury [SCI]). Eligible 
patients had ≥2 previous BoNT-A treatments. 
The survey was disseminated in the US and 
EUR (Italy, France, Germany & UK). 

Results 

210 patients (105 from both regions) met 
criteria and their responses analysed. Mean 
age was 47 years in both regions; 44% of US 
& 62% of EUR patients were male. Most 
patients had spasticity due to stroke (38% 
US/47% EUR), followed by TBI (32% US/28% 
EUR) & SCI (33% US/25% EUR). The mean 
[95%CI] time from event to first BoNT-A 
injection was 2.2 [1.0-3.4] years in the US & 
1.9 [1.2-2.6] years in EUR. US patients were 
more likely to receive their BoNT-A injections 
in 3-4 month intervals than those in EUR (79% 
vs. 63%); 52% of US & 46% of EUR patients 
said the interval between their injections is 
always the same, while 45% of US & 41% of 
EUR patients said that injection sessions are 
arranged depending on their symptoms. 
Symptom reemergence was common (82–84% 
reported symptom reemergence between 
injections), with significant impact on quality of 
life. For working patients, those living in EUR 
most frequently reported taking time off work 
due to symptom reemergence (53% vs. 41% in 
US) while US patients mainly reported impact 
on their work effectiveness (51% vs. 39% in 
EUR). Patients also cited differences in how 
symptom reemergence is managed; whereas 
more US patients said they got a prescription 
of an additional treatment (43% vs 29% in 
EUR) or were asked to come earlier for their 
next injection (35% vs. 16% in EUR), more 
EUR patients said they were asked to wait for 
their next injection (38% vs. 16% in US). Most 
(71-73%) patients said they would like a longer 
lasting BoNT-A treatment. 

Conclusions 

Symptom reemergence was common with 
great impact on patient quality of life. Our data 
suggest differences in the way spasticity is 
managed with BoNT-A in EUR versus US. The 
impact of these differences on the patient 
experience merits further study. 
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Question  

How does patient-centred goal setting impact 
treatment outcomes when applied to lower limb 
spasticity management, including repeated 
botulinum toxin A (BoNT-A) injections? 

Design 

The AboLiSh study (NCT04050527) is a 
prospective, international, longitudinal real-life 
clinical observational study over 16 months. 
Eligible participants are aged ≥18 years with 
unilateral adult lower limb spasticity, able to 
take ≥5 steps with or without assistance, and 
for whom the decision has already been made 
to inject abobotulinumtoxinA in accordance 
with local prescribing guidelines (maximum 
dose 1500U). Participants can be naive to 
botulinum toxin or previously treated. Injection 
parameters will be documented at every visit 
where abobotulinumtoxinA is injected 
(including technique, injection intervals and 
rehabilitation interventions). At baseline, and 
all subsequent treatment cycles, participants (± 
caregiver) in consultation with the care 
provider will define one primary goal and up to 
two secondary goals related to lower limb 
spasticity using SMART criteria. Adjustments 
in goal selection are permitted in different 
treatment cycles. Goal attainment will be 
assessed at a relevant time (determined by the 
investigator) within each injection cycle. 

Results 

The primary endpoint is goal attainment as 
assessed using the cumulated GAS-leg T 
score, across all cycles for each subject. 
Correlations of patient-centred goals and 
related standardised rating scales will be 
assessed. Injection practices (doses, muscles 
injected), investigator and participant 
satisfaction with treatment (Global Assessment 
of Benefit), and quality of life will also be 
assessed. 

Conclusions 

Given the diversity of spasticity clinical 
presentation in practice, treatment 
management plans, trajectory of response post 
treatment and goals selected, it is important to 
collect longitudinal data to measure 
progression in treatment outcomes – 

specifically goal attainment. This study will 
evaluate the key factors influencing decision 
making for adult lower limb spasticity 
management and will serve as a needs 
assessment for the development of appropriate 
educational programmes. 

P0276 
Longitudinal goal attainment with 
integrated upper limb spasticity 
management including botulinum 
toxin A – Primary results from the 
ULIS-III study  

L. Turner-Stokes1, K. Fheodoroff2, J. Jacinto3, 
A. Brashear4, P. Maisonobe5, A. 
Lysandropoulos6, S. Ashford7 

1King's College London, London, United Kingdom 2Gailtal-
Klinik, Neurorehabilitation, Hermagor, Austria 3Centro de 
Medicina de Reabilitação de Alcoitão, Estoril, Portugal 
4University of California Davis School of Medicine, 
Sacramento, CA, United States 5Ipsen, Boulogne-
Billancourt, France 6Ipsen, Medical Affairs, Cambridge, 
MA, United States 7London North West University 
Healthcare NHS Trust, London, United Kingdom 

Question 

What are the longitudinal effects of integrated 
spasticity management incorporating repeated 
cycles of botulinum toxin A (BoNT-A) over 2 
years?  

Methods 

ULIS-III (NCT02454803) was a prospective, 
observational, cohort study following patients 
living with spasticity over 2 years of integrated 
upper limb spasticity (ULS) management 
including repeat BoNT-A treatment. Eligible 
participants were ≥18 years with ULS in whom 
a decision had already been made to inject 
BoNT-A. The study was the first to use the 
Upper Limb Spasticity Index (ULSI), an 
assessment battery including a structured 
approach to goal attainment scaling (GAS) 
alongside a set of standardized measures. 
Participants continued with their usual 
concomitant therapies, which were recorded in 
the Upper Limb Focal Spasticity Therapy 
Recording Schedule (ULSTR) to document the 
number/duration/type of therapies related to 
specific goals. 

Results 

A total of 1004 participants from 14 countries 
were enrolled, of which 953 underwent ≥1 
BoNT-A injection cycle and had ≥1 GAS 



assessment. Overall, participants underwent a 
median [range] of 4 [1–9] BoNT-A injection 
cycles. A majority of participants (55.9–64.6% 
across cycles 1–6) saw a therapist after BoNT-
A treatment; the most frequent therapy 
intervention was passive stretch (70.1–79.8% 
across cycles 1–6). Patients achieved their 
goals as expected over repeated cycles; mean 
[95% CI] GAS T scores at Baseline were 36.7 
[36.5, 36.9] and mean cumulated GAS T 
scores at 2 years was 49.5 [49.1, 49.9]. Mean 
GAS change scores of ≥10 were maintained 
across the 1st 6 cycles [Figure 1]. Higher rates 
of goal achievement were seen for primary 
goals related to passive vs. active function 
(86.6% vs 71.4% achievement) [Figure 2]. 
Standardised measures of spasticity, pain, 
involuntary movements, active and passive 
function improved over each treatment cycle. 

Conclusions 

This large, international study provides 
evidence for benefit of repeated cycles of 
BoNT-A, sustained over 2 years captured 
through person-centred goal attainment and 
standardised measures. 

Fig. 1 
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Question 

How well does goal attainment, assessed 
using goal attainment scaling (GAS), correlate 
with standardised outcome measures in 
patients with upper limb spasticity (ULS)? 

Methods  

ULIS-III (NCT02454803) was a prospective, 
observational study following adult patients 
with spasticity over 2 years of integrated ULS 
management including repeat BoNT-A 
treatment. The study was the first to use the 
Upper Limb Spasticity Index, an assessment 
battery that uses a structured approach to GAS 
alongside a set of standardised measures that 
are selected according to the goals set. 
Spearman rank correlations between primary 
goal attainment and the relevant outcome 
measures (Numbered Pain Rating Scale 
[NPRS], Associated Reaction Rating Scale 
[ARRS], Arm Activity Measure [ArmA] passive 
and ArmA active) were assessed over the first 
6 treatment cycles. 

Results 

Of the 1004 enrolled patients, 953 underwent 
≥1 BoNT-A cycle and had ≥1 GAS 
assessment. Assessed across the study, pain 
goals were achieved as expected (cumulated T 
score: 50.4) and there was a consistently 
moderate correlation of pain goal attainment 
with reductions in NPRS across the first 6 
cycles (correlation coefficients ranged from -
0.53 to -0.40, all p<0.0001). Passive function 
goals were also achieved as expected 
(cumulated T score of 49.8), with statistically 
significant, weak-moderate correlations with 
ArmA passive up to Cycle 5 (correlation 



coefficients ranged from -0.42 to -0.22, p<0.01 
for first 5 cycles). Active function goals were 
achieved slightly less than expected 
(cumulated T score: 46.6), with weak-moderate 
correlations with ArmA active up to cycle 3 
(correlation coefficients ranged from -0.39 to -
0.30, p≤0.01 for first 3 cycles). Finally, 
involuntary movement goals were achieved as 
expected (cumulated T score: 50.5), but goal 
attainment only weakly correlated with ARRS 
total scores during the first 2 cycles (correlation 
coefficients of -0.31 and -0.20, p≤0.05). 

Conclusions 

ULIS-III is the first study to use the ULS index 
as part of a structured approach to outcomes 
assessment. These data indicate that goal 
attainment is generally correlated with the 
relevant outcome measures. Loss of statistical 
significance across treatment cycles may 
reflect the lower numbers of patients in each 
cycle. 
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Question 

Are there differences in average injection 
intervals for patients with upper limb spasticity 
(ULS) treated with different botulinum toxin A 
(BoNT-A) products within an integrated 
spasticity management program? 

Methods  

ULIS-3 (NCT02454803) was a prospective, 
international, multicentre (53 secondary care 
centers in 14 countries), observational study 
that examined outcomes from repeated BoNT-
A cycles over 2 years. Eligible participants 
were ≥18 years with ULS in whom a decision 
had already been made to inject BoNT-A. 

Injection intervals are presented for patients 
who did not switch between products during 
the study. 

Results:  

Of the 1004 enrolled patients, 828 remained on 
the same BoNT-A product during the study and 
had their injection intervals assessed. The 
mean number of injection intervals was 3.8 
±1.7 for abobotulinumtoxinA (n=555), 4.3 ±2.3 
for onabotulinumtoxinA (n=196), and 4.7 ±2.0 
for incobotulinumtoxinA (n=77). Across the 
study, patients had raw mean ±SD [range] 
injection intervals of 222.8 ±167.2  [21–938], 
203.9 ±174.1 [28–833], and 167.4 ±106.3 [60–
703] days for abobotulinumtoxinA, 
onabotulinumtoxinA, and incobotulinumtoxinA, 
respectively. 

Conclusions  

When designing patient treatment plans, 
clinicians must consider the individual 
characteristics of the various BoNT-A products, 
including dosing recommendations and the 
duration of symptom relief between injection 
sessions. These real-world injection data from 
a large, international observational study of 
ULS management support the clinical 
experience that there are clinical differences 
between BoNT-A products that should be 
taken into account.  
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Question 

How does the time profile of the therapeutic 
response to botulinum toxin type A (BoNT-A), 
including waning of effect, impact on daily 
activities and quality of life for patients and 
caregivers living with post-stroke spasticity? 

Design 



The REBOT study (NCT03995524) is a 
prospective, ethnographic study conducted in 
France, Italy, UK and US following patients 
over a botulinum toxin type-A (BoNT-A) 
treatment cycle to inform individualized 
treatment. Up to forty eligible participants (18-
75 years) will be recruited. Participants must 
be ambulatory, receiving regular BoNT-A 
treatment for post-stroke spasticity and must 
have completed ≥2 prior injection cycles. 
Informal caregivers of post-stroke patients with 
spasticity will also be followed. The study is 
conducted in 3 stages. In Stage 1, consenting 
participants undergo in-depth qualitative 
interviews to collect demographic, clinical 
information and overall perception of the 
disease history, burden and treatment. Stage 2 
is a 16-week ethnography observation period 
using a dedicated smartphone application for 
collation of questionnaire data (containing the 
Patient-Reported Impact of Spasticity Measure 
[PRISM], EQ-5D-5L and WHODAS 
parameters), photographs, videos and audio 
material. Stage 3 is a further qualitative in-
depth interview to assess treatment course 
satisfaction. 

Results 

The primary outcome is the degree of 
functional limitations in daily life activities (i.e. 
physical functioning) associated with post-
stroke spasticity across the treatment cycle. 
Exploratory ethnographic data will be analyzed 
using a specific ethnography analysis tool 
based on PowerBI and will be presented 
descriptively. The study will also evaluate the 
repercussions of spasticity and treatment 
outcomes on carers" lives. 

Conclusions 

The concept of individualized patient care 
relies on good clinician understanding of 
patients" lived experiences of treatment. To 
our knowledge, this is the first ethnographic 
study following participants with post-stroke 
spasticity treated with BoNT-A. This approach 
has been chosen to capture multidimensional 
insights into the patient experience of a full 
BoNT-A treatment cycle, including the onset, 
peak, and trough of BoNT-A treatment effects. 

P0280 
Focal spasticity management with 
botulinum toxin in cerebral palsy 
patients at St Vincent's Hospital 
Melbourne 

Y. Chow1, K. Phipps1, C. Holmes1, K. Brock1 

1St Vincent's Hospital Melbourne, Melbourne, Australia 

Background and aim(s)  

Until recently in Australia, Botulinum toxin 
(BoNT-A) injections for focal spasticity 
management in people with cerebral palsy 
(CP) have been funded through the 
Pharmaceutical Benefits Scheme (PBS) for CP 
patients who received BoNT-A before the age 
of 17 years old. This study investigated 
outcomes from treatment with BoNT-A for 
people with CP who were eligible and ineligible 
for PBS funding. 

Method  

This observational study was conducted by 
Young Adult Complex Disability Service 
(YACDS) at St Vincent"s Hospital Melbourne, 
Victoria, Australia. The treatment provided was 
the according to usual practice, following the 
YACDS Spasticity Management Clinic 
protocol.  Patients were recruited through the 
YACDS assessment clinic. 

The primary outcome measure was Goal 
Attainment Scaling (GAS). Other measures 
included presence or absence of pressure 
areas, pain, and sleep issues. 

Result(s) 

We recruited a total of twenty-one patients. 
There was complete data for eighteen patients 
(ten PBS subsidised and eight non-PBS 
subsidised). Mean age was 24.9 (SD6.8) with 
thirteen males and five females recruited. The 
majority had a GMFCS score of 5 (fourteen 
patients). Nine patients reported sleep issues, 
five patients had pressure areas, nine patients 
reported pain. Twelve patients had upper limb 
muscles injected (median number of muscles 
3.5 (IQR 2, 5), seven patients had lower limb 
muscles injected (median 2 (IQR 1, 6). One 
patient had both upper limb and lower limb (4 
muscles). Median improvement in GAS score 
between baseline and post injection follow up 
was 1 (IQR1,2) with no significant difference 
between those with and without PBS subsidy 
(p=.41). The majority of goals were around 
self-care, positioning, pain, mobility and skin 
integrity. 

Conclusion 



The results of this study support the decision to 
provide PBS subsidy for adults with CP 
irrespective of use of BoNT-A in childhood. 

P0281 
A practical and evidence-based 
framework for clinical rehabilitation 
management of the shoulder at risk 

J. Franck1, P. Dobbelsteijn1 

1Adelante Rehabilitation Centre, Center of Expertise in 
Rehabilitation and Audiology, Hoensbroek, Netherlands 

Question 

Shoulder pain is known to be highly prevalent 
among persons who suffer from neurologic 
deficits. Due to stroke, spinal cord injury or 
peripheral lesions the shoulders 
musculoskeletal aspects may change radically 
which on its turn influences the resting position 
and dynamic motion abilities of the shoulder 
joint and could lead to discomfort at a person"s 
activity- or participation level during or after the 
rehabilitation period. how to resolve shoulder 
pain in patients who suffer from a central 
neurologic disease? 

Methods 

A practical and evidence-based model has 
been developed in order to ensure that all 
clinical features contributing to the presenting 
shoulder pain are adequately addressed. The 
content of the model encompasses: a) the 
analysis of shoulder problems; b) the 
application of evaluation assessments; and c) 
the application of interventions to ameliorate 
shoulder pain and/or discomfort. The model 
supports the differentiation between primary 
symptoms, caused by the central neurologic 
deficits itself, and secondary complaints due 
to, for example, inactivity. 

Results  

The model has been converted into a course 
"Shoulders in Balance", in which both motor 
learning principles and all clinical features 
contributing to shoulder pain or discomfort are 
addressed. In the Netherlands, ninety-six 
therapists, both OTs and PTs participated in 
the courses held in 2019- 2020. 

Conclusion 

The practical and evidence-based model and 
course "Shoulders in Balance" reflects a 

structured overview for clinicians, 
encompassing all relevant clinical features to 
cover shoulder pain and/or discomfort in 
patients with a central neurologic deficit. It may 
have an added-value in supporting PT"s and 
OT"s daily clinical practice to identify the origin 
of shoulder pain in early phase and react 
efficiently by offering most essential 
interventions. 

Fig. 1 
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Service de Médecine Physique et Réadaptation, Saint-
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Question 

Injections of botulinum toxins for spasticity are 
recurrent in Follow up and Readaptation Care 
(FRC). They represent a significant cost for our 
establishment. These treatments were initially 
realized in day care hospital. Since June 2018, 
the medical care has been realized in medical 
consultation for ambulatory patients and in 
FRC with reimbursement in addition to the 
toxin for hospitalized patients. The objective of 
this study is to evaluate the economic impact 
of this change of funding, one year after its 
implementation. 

Methods 



A retrospective cost study was realized over 
the period from June 2018 to May 2019. The 
cost data of the 3 toxins listed to the drug 
formulary were extracted from the toxin 
monitoring file of the pharmacy and also from 
data available on the software EASILY. 
Expenditure in medical and nursing staff were 
assessed by the management in proportion to 
the number of sessions and staff assigned to 
consultations. Two simulations were carried 
out: one with the old funding system in day 
care hospital MCO (GHM 01K04J at 366 
euros) and the other with the new package 
SE6 (act PCLB003 at 391 euros) for patients in 
consultations, and funding in addition to the 
toxin for hospitalized patients. The results of 
the simulations were compared to each other. 

Results 

In one year, 740 sessions of toxin injections 
were realized, divided between 669 
consultations and 71 hospitalizations in FRC. 
The total cost of toxins was 250,860 euros with 
an annual average cost per session of 339 
euros (+/-176.85). Expenditure in medical and 
nursing staff in day care hospital MCO or in 
consultations was amounted to 71,988 euros 
with a total expenditure per session estimated 
at 437 euros. With the old system, the average 
recipe was 366 euros per session representing 
270,840 euros for the period. With the new 
funding system, the average recipe was 391 
euros per session, representing 261,338 euros 
for the period. The toxin cost in addition for 
FRC patients was amounted to 26,684 euros. 
The new financing method of botulinum toxin 
allows saving 17,182 in one year. 

Conclusion 

This study confirmed the interest of the change 
in botulinum toxins financing mode in FCR. 
Pricing and monitoring hospital patient remains 
a time consuming activity for our teams. 

P0283 
An after-effect on the orientation in 
space during standing is produced 
by prolonged asymmetric 
translations of the supporting 
platform 

S. Sozzi1, A. Nardone1, M. Schieppati1 

1IRCCS ICS Maugeri SB, Pavia, Italy 

Question. The centre of feet pressure (CoP) 
lies normally midway between the feet during 

quiet stance, and weight is transferred to allow 
gait initiation. This capacity is reduced in older 
persons and patients with stroke, who show 
asymmetric distribution of body weight and 
problems in voluntary shifting the body. Here, 
we wanted to test the hypothesis that simply 
standing on a support base that continuously 
translates in the frontal plane in an asymmetric 
mode can produce a prolonged medio-lateral 
displacement of the centre of foot pressure in 
healthy subjects. 

Methods. Twenty young participants were 
administered a conditioning stimulation 
consisting in asymmetric displacement of a 
platform upon which they stood feet apart at 
pelvis width. The platform moved 10 cm in 
frontal plane with a fast phase (0.5 Hz) 
followed by a return slow phase (0.2 Hz). One 
hundred continuous perturbation cycles 
separated periods of quiet stance. The 
perturbations were administered both with 
eyes open (EO) and closed (EC). Control 
stimulation was a symmetrical translation (0.5 
Hz). The position of the CoP was recorded by 
a force platform fixed on the top of the 
translating support base. 

Results. Post-stimulation, CoP position in the 
frontal plane was displaced toward the side of 
the fast translation phase with respect to the 
pre-stimulation period. Across subjects, the 
average shift was about 0.5 cm (in absolute 
values) regardless of direction of the fast 
phase and visual conditions. This post-effect, 
unbeknownst to the subjects, lasted about 2 
min. With symmetrical perturbation there was 
no difference between pre- and post-
stimulation medio-lateral CoP shift. 

Conclusions. We would conjecture that the 
post-effect is mainly constructed by the 
continuous asymmetric proprioceptive input 
from the platform translation, since its 
production was not prevented by visual 
reference. Patients with stroke experience poor 
standing balance, asymmetric weight 
distribution, impaired weight shifting ability, or 
gait abnormality. One objective of rehabilitation 
is to improve their balance and gait and reduce 
the risk of falls. The protocol described here 
can be easily tested in these patients in order 
to assess its effectiveness. 
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Establishing psychometric quality 
criteria of the Arm-Hand-Activity-
Scale (AHAS) 

K. Fheodoroff1, M. Freimüller1, M. Berger1,2 
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2Donau-University Krems, Department für Klinische 
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Background 

Arm-hand-paresis is a frequent long-term 
consequence after stroke with a major impact 
on tasks and activities of daily living. 
Depending on severity, different treatment 
pathways have been established. To capture 
the severity of arm-hand-paresis, a variety of 
scales both on the level of body functions and 
task performance are available. Most of them 
are quite time-consuming and difficult to use in 
clinical routine. A simple categorization for 
arm-hand-activities is lacking. 

At Gailtal-Klinik Hermagor we empirically 
developed the Arm-Hand-Activity-Scale 
(AHAS), a classification of arm-hand-activities 
in five categories. The aim of our study was to 
evaluate the comprehensibility and inter-rater 
reliability of the five categories of the AHAS 
and to determine cut-off values for the five 
AHAS categories in correlation with the Fugl-
Meyer-Assessment (FMA). 

Methods 

In order to assess the comprehensibility of 
each category, we developed a 24-item 
questionnaire based on the instructions of the 
FMA and presented it to professionals, patients 
and relatives. The inter-rater reliabilitywas 
tested by matching video sequences of 
standardised tasks with the appropriate 
severity categories of the AHAS. Cut-off 
values of the different categories were 
determined by correlating the AHAS with the 
FMA. 

Results 

Results on comprehensibility demonstrated a 
high level of consistency of the five categories 
(overall CI = 87,1 – 98,5 %). There were no 
significant differences in comprehensibility of 
the terminology between professionals, 
patients and relatives. Inter-rater reliability 
Cohens k was 0,756. A very strong, highly 

significant correlation of the FMA-UE with the 
AHAS was found (p=0.92; p < 0.001). 

Conclusion 

There was a high comprehensibility of the 
terminology used within the AHAS. The inter-
rater reliability indicated a good consensus in 
rating severity. Using the FMA-UE for 
evaluating the cutoff scores of the five AHAS 
categories there was almost no overlap in the 
categories. The AHAS provides a simple 
classification system for determining the 
severity of arm-hand-paresis after a stroke, 
enabling a quick assignment to the appropriate 
evidence-based therapy strategy at the current 
level of arm and hand activities. 

P0285 
The influence of gait imagery and its 
more demanding option on postural 
deviations 

H. Ondráčková1, B. Kolářová2, D. Tečová2, M. 
Janura1 

1Palacký University Olomouc, Department of Natural 
Sciences in Kinanthropology, Olomouc, Czech Republic 
2Palacký University Olomouc, Olomouc, Czech Republic 

Question: Motor imagery is described as a 
cognitive process in which an individual is 
imagining making a movement without its 
actual performance. Studies have proven that 
motor imagery leads to a change in postural 
deviations. The research question was how 
postural deviations change during gait imagery 
(GI) and imagery of a more posture-demanding 
situation – slackline gait (SLI), and whether the 
quality of performance of such situations 
influences the magnitude of postural 
deviations. 

Methods: The study included 26 healthy 
probands whose score in the Movement 
Imagery Questionnaire-Revised (MIQ-R) 
equalled ≥ 3 (good motor imagery). Postural 
deviations were measured using triaxial 
accelerometer Trigno™ Wireless 
Electromyography System placed on sacrum, 
in the following situations: a relaxed position 
(without motor imagery), during GI1 (before 
actual gait performance)/SLI1 (before actual 
slackline gait performance), and during GI2 
(after actual gait performance)/SLI2 (after 
actual slackline gait performance). With regard 
to the quality of movement within the imagery, 
probands were divided into those imagining 
falling during slackline gait imagery (fallers – F, 
n=10), and those imagining crossing the 



slackline without falling (non-fallers – NF, 
n=16). The data was statistically analysed 
using the software Statistica 13.0. 

Results: Neither research group manifested a 
change in postural deviations during gait 
imagery. During slackline gait imagery, a 
significant increase in postural deviations was 
observed at group F (p˂0.05) when comparing 
the relaxed position and SLI1. 

Conclusions: Gait imagery, i.e. a learnt 
movement, did not result in significant changes 
to postural deviations. In addition, probands 
whose movement imagery was accompanied 
by increased postural instability (in our case 
imagining falling off the slackline) manifested a 
significant increase in actual postural 
deviations in the standing posture. 

P0286 
Influence of visual input on 
lateropulsion and retropulsion 

J. Bergmann1,2, M. Finsterhölzl1,3, F. Müller1, K. 
Jahn1,2 

1Schoen Clinic Bad Aibling, Bad Aibling, Germany 
2Ludwig-Maximilians University, German Center for Vertigo 
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and Social Sciences, Rosenheim, Germany 

Question 

To investigate the effects of lacking visual input 
and visual feedback from a mirror on 
lateropulsion and retropulsion. 

Methods 

Stroke patients with signs of lateropulsion 
(Burke Laterpulsion Scale BLS ≥1) or 
retropulsion (Scale for Retropulsion SRP ≥1) 
were included in the study. A trained 
physiotherapist assessed spontaneous sitting 
and standing postures as well as resistance on 
a 4-point scale. Spontaneous posture and 
resistance were assessed in three different 
conditions which were applied in a 
pseudorandomized order: eyes open (EO), 
eyes closed (EC), and a mirror in front of the 
patient. 

Results 

Of the 14 participants (69±12 years, 4 f), 12 
patients showed both signs of lateropulsion 
and of retropulsion. Median BLS score was 6.5 

(IQR6, range 0-14) and median SRP score 10 
(IQR8, 0-24). 

For lateropulsion, we found significant 
differences between the three conditions for 
static standing posture (p=.030) and for 
resistance while sitting (p=.039) and standing 
(p=.006). Pairwise comparisons reveled a 
significant difference between EO and EC for 
resistance while standing (p=.025). The 
conditions had no significant different effects 
on retropulsion while sitting, but significant 
differences were found for static standing 
posture (p=.050) and resistance while standing 
(p=.001). Pairwise comparisons revealed 
larger resistance with EC than with EO 
(p=.008). Similar, the static posture tended to 
be more tilted with EC (p=.083). 

In addition, we found a moderate correlation 
between the BLS score and the difference in 
static standing posture between EO and EC 
(r=-.595, p=.032), indicating that patients with 
mild lateropulsion showed worse behavior with 
EC while patients with more severe forms 
showed no differences between EO and EC. 

Conclusions 

Our results showed that closed eyes resulted 
in more severe signs of lateropulsion and 
retropulsion compared to open eyes 
implicating that assessment of lateropulsion 
and retropulsion with eyes closed is more 
sensitive for identifying mild forms. A mirror by 
contrast had no impact on disorders of upright 
body orientation, thus indicating that patients 
with disorders of upright body orientation 
cannot benefit from visual cues from the mirror. 
Consequently, the use of mirrors in the therapy 
of these patients needs to be questioned. 

P0287 
EEG features of motor learning 
identified through comparison of 
brain activity during a complex and 
a simple sequential visual isometric 
pinch task 
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Jonker1,3, M. Frens3, G. M. Ribbers1, A. C. 
Schouten2,4, F. van der Helm2, R. Selles1,5 
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4University of Twente, Biomechanical Engineering, 



Enschede, Netherlands 5Erasmus MC, University Medical 
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Question: 

Can EEG features differentiate the brain 
activity related to motor learning of a simple 
and complex sequential visual isometric pinch 
task? 

Methods: 

Twenty healthy, right-handed participants 
performed two sequential visual isometric 
pinch tasks while 64 channels EEG was 
recorded. Participants performed a Complex 
Motor Task and a Simple Motor Task where 
they had to move a cursor between a starting 
position and targets on a computer screen by 
pinching a force transducer held between the 
thumb and index finger. The Complex Motor 
Task consisted of five different narrow targets, 
while the Simple Motor Task consisted of one 
single wide target. Task performance was 
defined as the percentage of targets 
successfully reached within a trial. The Simple 
Motor Task served as a control task in which a 
constant, near-maximal performance was 
expected. 

Independent components were extracted from 
each participant"s EEG data. The EEG data 
were clustered based on their 3D dipole 
location. Next, spectral power was extracted 
from the θ, α, and β frequency bands during 
task preparation and execution, from all 
clustered components. Differences in EEG 
power between the two tasks and their relation 
with motor learning were evaluated. 

Results: 

On average, participants showed a higher 
learning rate (p=0.008) during the Complex 
Motor Task compared to the Simple Motor 
Task (0.94±0.54 vs. 0.41±0.63 correct 
hits/block). EEG activity was localised to five 
clusters: the contralateral/ipsilateral primary 
motor cortices (cM1/iM1) and three clusters 
projecting onto the anterior/posterior cingulate 
cortex (ACC/PCC). No power differences were 
found in the cM1; however, β power was 
higher in the iM1 during trial preparation and 
lower during execution. A negative association 
between θ power and motor learning in cM1, 
the dorsal ACC, and the PCC was found. 

 

Conclusions: 

Recent studies mainly focus on the role of α 
and β power during motor learning. In the 
current study, in which a control task was 
included to separate the learning component 
from task-related motor activity, no relation 
between the cM1 β power and learning could 
be found. Instead, θ power in the cM1 and the 
ACC/PCC were found to be negatively 
correlated with motor learning. 
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device 
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4Hankamp Rehab, Enschede, Netherlands 

QUESTION:  Can we quantify upper limb 
spasticity and abnormal synergy in stroke 
patient with a single robotic device? 

METHODS: 24 hemiparetic post-stroke 
patients (18 males, 64 ± 10 years) and 19 
healthy controls (7 males, 56 ± 9 years) 
participated in this study. We included patients 
at least 6 months post-stroke with upper limb 
motor impairment, with a minimal passive 
shoulder abduction 80°and without hemiplegic 
shoulder pain. With an innovative diagnostic 
device — the Shoulder Elbow Perturbator 
(Figure 1) — measurements were carried out 
to quantify: 1) spasticity, measured as the 
torque response during fast passive elbow 
stretches at 100 °/s, and 2) abnormal synergy, 
measured as the decrease of active elbow 
extension with decreasing arm weight support 
(100%-0%, with 25% step). These outcome 
measures were expressed in Z-scores relative 
to the healthy controls and considered 
abnormal when they were outside of the mean 
± 2 SD range of the healthy controls.   

RESULTS: The results show four patient 
groups (Figure 2): Group 1 (n=6) has Z-scores 
within the range of healthy controls for both 
spasticity and abnormal synergy. Group 2 
(n=4) has Z-scores within the range of healthy 
controls for spasticity but an increased level of 



abnormal synergy. Group 3 (n=5) has Z-scores 
within the range of healthy controls for 
abnormal synergy but an increased level of 
spasticity and group 4 (n=9) has both 
increased level van spasticity and abnormal 
synergy.  

CONCLUSIONS: In conclusion, we can 
quantify spasticity and abnormal synergy in 
stroke patient with a single robotic device. And, 
four patient groups were acquired based on 
our quantitative measurements. Further 
research should now focus on the effect of 
treatment options within different patient 
groups as determined using our device. 

Fig. 1 
 

 

 

Fig. 2 
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QUESTION: Can we quantify spasticity in 
stroke patients using the velocity-dependent 
reflexes and are they affected by weight 
support levels? 

METHODS: The hemiparetic arm of 16 stroke 
patients and the non-dominant arm of 17 
healthy subjects were fixed into a haptic 
manipulator allowing for different levels of arm 
support (see Figure 1). Continuous random 
multisine torque perturbations (0.2-12Hz) were 
applied to the arm around the elbow at five 
weight support levels (100%-0%, steps of 25%, 
requesting more shoulder abduction force). 
Subjects had to perform a relax task, instructed 
to "do nothing, while keeping the arm at the 
same height". System identification and 
neuromuscular modelling were used to identify 
the velocity-dependent reflex parameters, 
which were compared to mean ± 2 SD range of 
the healthy subjects. Patients with higher 
velocity-dependent reflex parameters were 
clustered as "increased" and the other patients 
as "normal". For these clusters of the patients, 
we compared the Modified Tardieu Scale 
(MTS). Secondly, to determine the effect of 
weight support on the velocity-dependent 
reflex parameter, a line of best fit was 
calculated for all subjects. 

RESULTS: The results show relatively large 
variability between subjects over the 
compensation levels (see Figure 2). When 
comparing with the MTS, all patients from the 
"normal reflex" group had a 0 (no resistance). 
In the "increased" group, four patients had a 2 
(catch), two patients had a 1 (increased 
resistance) and three patients had a 0 (no 
resistance). The mean slope of the best fit was 
0.09 Nms/rad/%WS (SD 0.05) for the 
"increased" group, 0.02 (0.01) for the "normal" 
and 0.02 (0.02) for the "healthy" group. The 
slope of the "increased" group was higher 
compared to the "healthy" group (p<0.0001) 
and "normal" group (p<0.01), but there was no 
difference between the "healthy" and "normal" 
group (p = 0,56). 

CONCLUSION: All patients with spasticity 
using the MTS were identified by increased 
reflexive properties. For three patients 



identified as "increased", no resistance was 
found with the MTS, which might indicate that 
the manipulator is more sensitive for slight 
resistance changes. The reflex parameters 
increased more over weight support levels for 
the "increased" group with respect to other 
groups. 

Fig. 1 
 

 
 
Fig. 2 
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Intrathecal baclofen device meeting 
a ventriculoperitoneal shunt and 
vice versa – approach to 
management 
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Question  
To assess possible interactions between an 
intrathecal (ITB) delivery and a 
entriculoperitoneal (VPS) system, both acting 
in the cerebrospinal fluid system. 

Methods 
Case series report One hundred and sixteen 
consecutive patients were treated with an ITB 
device at our Department of Neurology 
between 01.01.2006 and 31.12.2018. Eleven 
out of 116 (9%) patients underwent an 
implantation of both, an ITB delivering and a 
VPS system, 9/116 (8%) patients entered the 
final retrospective analysis. 

Results 
In 5/9 (56%) patients, the ITB delivery system 
was implanted after the VPS system ("ITB-
group") and in 4/9 (44%) patients, the VPS 
was the second implanted system ("VPS-
group"). Seven complications occurred in 7/9 
(78%) patients after implantation of the second 
system, 4/7 (58%) in the ITB-group and 3/7 
(42%) in the VPS-group: 3/7 (42%) 
complications were drug-related, 2/7 (29%) 
complications were procedure-related and 2/7 
(29%) device-related. Six out of seven (86%) 
complications occurred within four days after 
implantation of the second system. 

Conclusion 
Complications are frequent in patients 
undergoing implantation of both an ITB 
delivery and a VPS system. Drug-related 
complications were more common. 
Complications occurred more often when an 
ITB device was implanted as a second system. 
The critical period is the first four days. 

P0291 
Using wearable technologies to 
study changes in motor strategy 
and fatigue development during gait 
in clinical tests and more 
demanding real-life situations 

L. Bouyer1, M. Bielmann1, C. Rahn1 
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QUESTION: During everyday activities or 
rehabilitation training, the gradual development 
of muscle fatigue can lead to musculoskeletal 
(MSK) injuries. Indeed, to deal with force 
output reduction, the nervous system makes 
subtle modifications in motor unit recruitment 
and movement strategy. Initially efficient, these 
neural adaptations to muscle fatigue can put 
the MSK apparatus at risk of injury either 
through repetitive use of this adapted motor 
pattern, or through inappropriate reactions to 
unexpected external perturbations. In addition, 
part of the neural circuits at the basis of gait 
control are only "open" during walking; fatigue 



therefore needs to be studied during gait, and 
ideally in an ecologically valid environment. 
Recent advances in wearable technologies 
now allow the assessment of gait kinematics 
and EMG activity out-of-the-laboratory with 
much higher resolution that before. 

Can simple metrics be extracted from modern 
wearable sensors to study changes in motor 
strategy and fatigue development in the lower 
limbs during gait in clinical tests and 
demanding real-life situations? 

METHODS: Data from experiments involving 
healthy participants and neurological patients 
(multiple sclerosis, cerebral palsy and spinal 
cord injury) will be presented as case series. 
Muscle activation patterns, EMG power 
spectrums, and kinematic template matching 
obtained in situations of graded complexity 
(from standardized 6-minute walk tests to 
controlled urban environment courses) will be 
quantified and discussed. 

RESULTS: Instrumented 6-minute walk tests 
are very sensitive and show a degradation of 
movement kinematics and drops in EMG 
median frequencies in both healthy and patient 
populations. As the situation becomes more 
complex (e.g. urban environment courses), 
neural adaptations (changes in overall motor 
pattern) become more dominant. Shifts in EMG 
median frequency are still present, but their 
magnitude relative to background variability is 
reduced. Adding kinematic information 
regarding angular joint displacements helps 
identify the presence of fatigue.   

CONCLUSIONS: Wearable technologies can 
provide information about muscle fatigue 
development during gait. A combination of 
kinematic and EMG measures is 
recommended when assessing gait out of the 
laboratory. 

P0292 
Selective tibial neurotomy for 
spastic foot – effectiveness on GAS 
score with one year follow-up 
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Question: Our goal was to determine the 
efficacy of selective tibial neurotomy for spastic 
foot treatment at 1 year follow-up. 

Methods: A retrospective chart review of adult 
patients admitted to our department for tibial 
neurotomy was performed from 2013 to 2018. 
All patients, during their clinical course, 
underwent Botulic Toxin injections that were 
stopped 6 months before surgery.The primary 
outcome was the Goal Attainment Scale 
(GAS). Assessment included also examination 
of motor function using Medical Research 
Council (MRC) scale, spasticity using Modified 
Ashworth Scale (MAS), articular mobilities and 
quantified walking ability analysis.   

Results: Sixty-two tibial neurotomies were 
performed during this 5 years period : Fifty-two 
for hemiplegic patients with different etiologies 
of spasticity: 56% post-stroke, 18% traumatic 
brain injury, 16% miscelaneous, Four patients 
(6%) were paraparetic patients due to spinal 
cord injury. Goals of the surgery were to 
increase the walking abilities (77%), provide 
better support and facilitate transfers (59%), 
make it easier to put on shoes (16%), reduce 
pain (11%), and allow new sporting activities 
(6%). One year after surgery, the mean GAS 
was 0.42 ± 0.73: 42 patients had expected 
outcomes, 11 had more than expected 
outcomes, 6 had much more than expected 
outcomes, while 3 patients had less than 
expected outcomes. There was not difference 
of the motor function of the triceps (according 
to the MRC scale) between the pre and post-
operative periods (p >0.5). One year after the 
surgery, the spasticity of the triceps was 
significantly lower according to the MAS (0.25 
± 0.6) than in the preoperative period (3.1 
± 0.8; p < 0.0001). One year after the surgery, 
equinus was residual in 16 subjects (25%), and 
7 from them underwent associated orthopaedic 
surgery. No complication occurred except scar 
infection with 2 patients (3%). 

Conclusion: For spastic foot, precise and 
rigorous selective tibial neurotomy provided 
expected outcomes (or more) at one year 
follow-up in 95% of the operated patients. 
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Parakinesia Brachialis Oscitans – a 
systematic review guaranteed to 
make you yawn 
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Vuadens1 
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Question: Despite being a daily occurrence for 
many of us, the yawn remains an intriguing 
and fascinating act with an obscure 



pathophysiology. Yawning is a phylogenetically 
ancient behaviour that is observed in most 
vertebrates. Ethologists call pandiculation the 
normal association of yawning with a stretching 
of the trunk and four limbs. 

By contrast, Parakinesia Brachialis Oscitans 
(PBO) is a curious phenomenon, rarely 
described in the literature the past 200 years. 
First coined by Walusinski and al in 2005, PBO 
consists of an abnormal and involuntary 
movement (parakinesia) of the paralysed arm 
(brachialis) which acts as a parasite, during a 
yawn (oscitans). The movement is quite 
consistent throughout the case reports, is 
strictly concomitant with the yawn and 
represents an elevation of the paretic arm 
followed by the sharp descent of the arm once 
the yawn ends. 

Methods: A systematic literature search was 
performed in Pubmed, CINALH, Cochrane, 
Google scholar, OVID for English and French 
language articles over the time period until 
January 2020, using the terms parakinesia 
AND brachialis AND oscitans.  The initial 
references were selected using the following 
main exclusion criteria: 1) duplicate articles; 2) 
articles unrelated to the purpose of the search; 
3) articles not including sufficient relevant data. 

Results: 40 articles were found, from which 33 
case reports of PBO were reported in the 
literature, plus 4 cases of our own. Additionally 
the varied aetiologies include ischaemic or 
hemorrhagic strokes, bulbar forms of 
amyotrophic lateral sclerosis, demyelinating , 
infectious or brainstem expansive lesions such 
as tuberculoma. The localizations are mainly 
lesions affecting the internal capsule, basal 
ganglia and their connections. 

Conclusion: To our knowledge there is no 
systematic review for this subject. Our 
objective with this review is to improve our 
knowledge of the PBO symptom, focused on 
its aetiologies, manifestation, frequency and 
evolution. From a neurorehabilitation 
perspective, we are also seeking to understand 
whether stimulating yawning in patients who 
exhibit PBO could play a role in motor recovery 
of the upper limb. 
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Question: Examine real-world 
onabotulinumtoxinA utilization and 
effectiveness over 2 years in patients naïve or 
non-naïve to botulinum toxins for spasticity 
from the Adult Spasticity International Registry 
(ASPIRE). 

Methods: Multicenter, prospective, 
observational study (NCT01930786) examining 
adults with spasticity treated with 
onabotulinumtoxinA. Assessments: 
onabotulinumtoxinA utilization, disability 
assessment scale (DAS), and Bakas caregiver 
outcomes scale (treatment-naïve only). 

Results: 730 patients received ≥1 treatment 
with onabotulinumtoxinA; 37% were naïve to 
botulinum toxins for spasticity. Mean 
cumulative doses of onabotulinumtoxinA 
across all upper limb (UL) and lower limb (LL) 
treatments were less in treatment-naïve 
patients (889U and 962U, respectively) than 
non-naïve (1262U and 1197U). Clinicians 
made more adjustments to dose and muscles 
targeted in treatment-naïve (46% and 42%, 
respectively) than non-naïve (38% and 32%). 
Following onabotulinumtoxinA, cumulative 
mean change from baseline for DAS was 
higher in treatment-naïve (-1.7 [UL] and -1.7 
[LL]) than non-naïve (-0.9 [UL] and -0.7 [LL]). 
Caregivers of treatment-naïve patients (n=24) 
reported improvement on five Bakas items 
(p<0.05 post-treatment 2 vs. baseline), 
including time for family activities and 
emotional well-being, following 
onabotulinumtoxinA. 23 adverse events (AEs) 
in 20 patients and 3 serious AEs in 2 patients 



were considered treatment-related. No new 
safety signals were identified. 

Conclusion: Treatment paradigms for 
treatment-naïve and non-naïve patients differ 
regarding dosing and muscles targeted. 
Treatment-naïve patients, and to a lesser 
extent non-naïve, showed reduced disability 
following onabotulinumtoxinA. Caregiver-
reported burden was lower following 
onabotulinumtoxinA treatment in naïve 
patients. OnabotulinumtoxinA is safe and 
effective for the individualized treatment of 
spasticity, resulting in decreased disability and 
burden of care. 
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Simple intuitive suggestion for safer 
stair negotiation 
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Question: Achievement of safer stair climbing 
is one of the major tasks for patients 
discharged from convalescent rehabilitation 
wards in Japan, because access to many 
Japanese houses needs to negotiate a couple 
of stair steps between the road and the front 
door. The objective of this study was to 
analyze stair climbing movements among 
healthy young adults to determine patterns for 
safer stair negotiation and to find simple 
intuitive suggestion in order to foster the motor 
leaning to achieve safer stair climbing 
especially for the older adult population. 

Methods: Participants were 32 healthy young 
adults (20 men, 12 women; mean ± SD age, 
28.1 ± 6.6 years). All participants climbed a 4-
step stairway at a self-selected, comfortable 
speed while barefoot. Kinematic data were 
captured by a 3-dimensional motion analysis 
system and processed using custom software. 
The outcome measures were maximum range 
of motion (ROM) of the lower extremities, toe 
tread (TT), and foot clearance (FC). We 
investigated the associations between TT or 
FC and other kinematic indicators using 
multiple linear regression analysis. For the 
safer stair clearance, we examined what kind 
of movement parameter would be related to TT 
and FC. 

Results: The minimum TT value occurred at 
80% of the stair climbing cycle, and the 
maximum FC value occurred at 91% of the 

stair climbing cycle. Multiple regression 
analysis revealed that TT and FC values were 
significantly associated with maximum knee 
flexion (TT: ß = 0.008, 95% confidence interval 
[CI]: 0.003 - 0.014; FC: ß = 0.001, 95% CI: 0 - 
0.003). 

Conclusions: These findings suggest that 
subjects might reduce the risk of tripping on 
stairs if they flex their knee in a greater extent. 
The instruction "flex the knee more" might help 
guide safer stair climbing and make the motor 
learning easier for the older adult population, 
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QUESTION. The management of post-stroke 
spasticity with botulinum toxin (BoNT-A) 
presents, as underlined by the results of a 
previously published survey, a series of "unmet 
needs": highlighted among them was the need 
to define a coherent path that can guarantee a 
prompt treatment, a correct therapeutic 
management and suitable follow-up of patients 
suffering from post-stroke spasticity. In 
situations where the scientific evidence is 
insufficient or contradictory, the use of tools 
defined as "consensus methods" has been 
proposed in the field of research in order to 
identify the most suitable paths in relation to 
the available information. In particular, a 
significant relevance has been assumed by the 
"Delphi survey technique". It consists in a 
group facilitation technique with a multistage 



iterative process, designed to define a 
consensus document based on the opinion of 
a group of experts. If applied in a systematic 
and rigorous way, this method can contribute 
significantly to increasing knowledge in the 
health sciences. 

METHODS: A working group, made up of 21 
experts, has been identified. According to this 
technique, the group, after a three-stage 
survey, proposed a document that could 
provide guidelines regarding the "unmet 
needs" of the treatment with BoNT-A of post 
stroke spasticity. 

RESULTS: The survey was structured in three 
rounds, the first consisting of a series of open 
questions. On the basis of the responses 
received, 29 statements were drawn up and 
submitted to the attention of the working group 
who were requested to express an opinion of 
agreement / disagreement (round 2) with 
them. The agreement (or disagreement) of 
75% of the participants made it possible to 
define a list of 15 statements again submitted 
to the group for evaluation. In this case (round 
3), the degree of agreement / disagreement, in 
line with the indications of the literature, led to 
the drafting of the final document. 

CONCLUSIONS: This document aims to 
provide an indication to the clinician on the 
behaviors to be adopted in order to optimize 
the effectiveness of the treatment with BoNT-A 
of post-stroke spasticity.Further studies are 
needed to increase the level of evidence in this 
area. 

REFERENCES: 

Picelli A, Baricich A et al, Funct Neurol 
2017;32(2):89-96 
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Question. Post-stroke subjects exhibit motor 
impairments linked to abnormal cortical 
activities. This suggests alteration of the 

coupling between the CNS and peripheral 
muscles, which could affect neural control of 
agonist/antagonist muscle pairs and may alter 
movement smoothness. Through a novel 
dynamic corticomuscular coherence (CMC) 
analysis between electroencephalographic 
(EEG) and electromyographic (EMG) activities 
in post-stroke subjects and controls, we 
investigate to what extent the modulation of 
such interactions can be associated to motor 
function during movement. 

Methods. Seventeen post-stroke subjects and 
eight controls performed elbow extensions with 
their paretic arm (resp. dominant arm). 64-
electrode EEG and EMG from agonist (triceps 
brachii) and antagonist (biceps brachii, 
brachialis and brachioradialis) elbow muscles 
were recorded. For each subject, CMC was 
calculated in the 13-30 Hz frequency band 
between each EMG signal and the EEG 
electrode showing highest movement-related 
reactivity. Intra and inter-group instantaneous 
differences of CMC were computed. Mean 
CMC and movement smoothness were 
compared between groups during the whole 
movement and each acceleration and 
deceleration phases. 

Results. Our results showed that mean CMC 
was not different between the two groups 
whatever the muscle. Conversely, the dynamic 
analysis revealed i) that CMC varied during the 
movement for both groups and ii) that CMC 
with antagonist muscles was higher for post-
stroke subjects than for controls during >50% 
of the acceleration phase of elbow extension 
(Fig. 1). Concomitantly, movement 
smoothness was altered for post-stroke 
subjects during the deceleration phase only 
(Fig.2) 

Conclusion. CMC differences observed over 
time between the two groups might reflect the 
plasticity of the motor control mechanisms after 
stroke. While somewhat speculative, higher 
CMC in post-stroke subjects during the 
acceleration phase may be related to lower 
contribution of spinal inhibitory mechanisms, 
leading to the formation of muscle synergies 
beneficial for movement smoothness. Our 
results provide further evidence that CMC can 
be viewed as a mechanism underlying the 
motor control during movement, and strongly 
plead for dynamic analysis of CMC during 
movement. 

 

 



Fig. 1 
 

 
Fig. 2 
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Introduction 

Involuntary antagonist activation at ankle was 
observed during maximal isometric efforts, in 
hemiparetic and healthy subjects.1,2 The 
objective is to quantify the agonist activation of 
tibialis anterior and the antagonist activation of 
triceps surae during swing phase of gait in 
hemiparetic and healthy subjects. 

Methods 

Sixteen hemiparetic subjects (50±14years, 
mean±SD; time since lesion, 7±5years) and 16 

healthy subjects (49±15years) performed a 3D 
gait analysis (10 optoelectronic cameras, 6 
dynamometric force plates), barefoot at free 
speed with EMG in tibialis anterior (TA), soleus 
(SO) and gastrocnemius medialis (GM) of the 
paretic side in hemiparetic subjects and the 
dominant side in healthy subjects. Gait speed 
was measured and coefficients of AGonist 
activation, CAGTA, and ANtagonist activation, 
CANSO and CANGM, were calculated by the 
ratio of the RMS of the EMG over 100ms 
around the recruitment peak during swing over 
the RMS of the EMG of the same muscle over 
100ms around the maximal agonist isometric 
activity on standing position. CAG and CAN 
were compared between the 2 groups 
(significant effect, p<0.05). 

Results 

Speed was: hemiparetic 0.65±0.32m/s, 
healthy, 1.22±0.14m/s. CAGTA was similar in 
the 2 groups (hemiparetic vs healthy, ns) while 
CANSO and CANGM were higher in the 
hemiparetic group (CANSO, hemiparetic, 
0.40±0.21 vs healthy, 0.11±0.05, p<0.0001; 
CANGM, hemiparetic, 0.42±0.25 vs healthy, 
0.10±0.05, p<0.0001). 

Conclusion 

In chronic hemiparesis, the descending motor 
command is distributed over agonist and 
antagonist ankle muscles during swing phase 
of gait, with higher antagonist activation than 
that of healthy subjects. This study provides 
additional information on motor command 
disorders in the paretic ankle during gait, which 
could be useful in clinical practice 
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Lance-Adams syndrome consists of 
generalized post-hypoxic myoclonus usually 
occurring after resuscitated cardiopulmonary 
arrest. This syndrome is rare and can affect 
young people. Patients have intention or action 
myoclonus of the limbs, trunk, neck and face. 
They usually decrease at rest or during sleep. 
Originally described by Lance and Adams in 
1963, there are approximately 150 cases 
described in the literature. The exact 
pathophysiology is not fully known. imaging 
does not provide evidence for diagnosis. The 
treatments are poorly codified. Older treatment 
studies have demonstrated the beneficial effect 
of l-5-hydroxytryptophan. In the animal model 
of myoclonus, improvement was seen with 
valproate, clonazepam, lamotrigine, 
levetiracetam, and riluzole. Moreover,  variable 
benefits was noted with alcohol, levodopa, 
fluoxetine, carbamazepine, and baclofen. 

We present the therapeutic management of 
four cases with Lance Adams syndrome 
supported in the physical medicine and 
rehabilitation department of the Bordeaux 
University hospital. Medical care combined 
with rehabilitative care seems essential. The 
combination of several drug classes is 
necessary to mitigate the syndrome. We 
notably use the Baclofen while the beneficial 
effect of Baclofen has been little described in 
the literature. 
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Question: Spasticity is a common impairment 
that interfers with motor function in children 
with cerebral palsy (CP). Clinical measurments 
and gait analysis are important in evaluating 
and treating gait disorders in children with CP. 
The present study aimed to assess the 
effectiveness of strain elastography (SE) as a 
measurment of spasticity in CP, and to explore 
the correlation between the measurment of this 
method and the modified Ashworth scale 
(MAS) and gait analysis data in children with 
CP.  

Methods:Ambulant children with spastic CP 
were enrolled in the study. They were 
classified according to the Gross Motor 
Function Classification System (GMFCS). The 
Gillette Gait Index (GGI) was calculated from 
the gait data. Botulinium Toxin A (BTA) 
injection treatment was applied to 
gastrocnemius muscle (GCM). Spaticity was 
assessed about the same time with MAS and 
thicknesses of the muscles were measured by 
SE and the strain index value (SIV) was 
calculated, before intervention and 1-2, 3 
weeks, 1,3 and 6 months after intervention. 
The correlations among  SIV, GMFCS, GGI 
and MAS score were determined.   

Results:Fifteen children with spastic CP 
participated in the study. The mean age was 
6,8 years ± 3,8 and the mean body weight was 
21,4 kg ± 7,8. The children were classified as 
level I (n = 1), level II (n = 9), level III (n = 3) or 
level IV (n = 2) according to the GMFCS. Eight 
children had a GGI at 7. Before and at 2, 3 and 
4 weeks after intervention, the mean SIV score 
decreased from 2.11 to 1.72 (P< 0.05) and 
mean MAS score of the ankle decreased from 
2.2 to 1.4. Significant correlations were 
observed between the SIV score and the MAS 
score, at different evaluation times. Also 
significant correlations were observed with the 
gait data (GGI, GMFCS) and the SIV value. 

Conclusion: This study demonstrates that the 
SE, combined with clinical measurments and 
gait analysis, may provide an objective method 
to evaluate spasticity in children with CP. Our 
results suggest that more information about the 
change of spastic muscle in CP after BTA 
treatment may be gained by estimating muscle 
stiffness using SIV combined with clinical scale 
measurements. 
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Question 

The Ixcellence Network®is a high-level 
international educational program developed 
for physicians performing botulinum 
neurotoxin-A (BoNT-A) injections in patients 
with cervical dystonia (CD) and spastic paresis 
(SP). While BoNT-A is a well-established 
treatment for CD and SP, proper administration 
requires specific training. Therefore, after 7 
years of activity, what is the educational value 
of this program, and what impact has it made 
on participants' practice? 

Methods 

A Steering Committee of 6 experts in the 
management of CD and SP designed the 
program to encourage innovative methods and 
approaches to patient management, including 
diagnosis, tailored treatment and rehabilitation, 
and selected 10 training centers with an 
expertise in these subjects. Attendees" 
feedback was collected at the end of each 
course (T0) and six months later by email 
correspondence (T6) to assess the program"s 
quality and impact. 

Results 

Between September 2012 and December 
2019, 929 physicians participated in 159 
courses dedicated to adult SP (49%), pediatric 
SP (23%) and CD (28%). Among the 797 
attendees who answered the T0 questionnaire, 
77% reported an excellent general level of 

satisfaction and 97% would recommend the 
program to a colleague. A large majority 
reported that the training achieved their 
personal objectives (95%) and that the 
information provided during the course will 
change their practice (90%). Feedback 
collected at T6 confirmed these results: of the 
303 respondents (40%), 91% reported that the 
training had changed their daily practice and 
helped improve their self-confidence. Some of 
the attendees shared information learned 
during the training with their colleagues (89% 
of the 228 respondents who attended courses 
between January 2015 and December 2018), 
through daily practice (51%), by sharing 
documents (21%), by organizing a meeting 
(12%), or by another means (5%). Moreover, 
out of the 92 physicians who attended courses 
between January 2017 and December 2018, 
85% would consider training their colleagues. 

Conclusion 

After 7 years of activity, the Ixcellence 
Network®program has provided more than 900 
physicians with an excellent interactive way to 
further develop their specialized skills and with 
the expertise to train their peers at a local 
level. 
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Question 

Botulinum toxin-A (BoNT-A) is an effective and 
well-established treatment for spastic paresis 
(SP) and cervical dystonia (CD). However, 
therapeutic gains can be optimized by an 



integrated management including rehabilitation 
approaches and self-rehabilitation techniques. 
Therefore, what is the current situation, in 
terms of training and practice, among 
physicians managing SP and CD regarding 
rehabilitation approaches combined with 
BoNT-A? 

Methods 

A self-completed anonymous survey on 
experience, training and confidence in various 
BoNT-A injection techniques and innovative 
approaches including rehabilitation, was 
designed by a multidisciplinary Steering 
Committee and sent by email to 553 trainees 
who attended at least one Ixcellence Network® 
training session, and to 14 trainers of the 
program. 

Results 

Between June 2018 and February 2019, the 
questionnaire was completed by 131 
healthcare professionals (HCPs) specialized in 
physical medicine and rehabilitation (PMR) 
(48%), neurology (44%), neuropediatric (5%), 
orthopedics (2%) or other (1%), with an 
average experience of 15.5 years in their field 
and of 10.9 years in BoNT-A injection. 72% 
reported managing adult SP, 38% pediatric SP 
and 48% CD. HCPs reported being specifically 
trained in rehabilitation (adult SP: 57% vs CD: 
24%) and self-rehabilitation (adult SP: 33% vs 
CD: 15%). In their practice, a rehabilitation 
program was combined with BoNT-A treatment 
more frequently for adult SP (65% 
systematically, 24% frequently, 11% 
sometimes) than for CD (19% systematically, 
19% frequently, 52% sometimes, 10% never). 
An increase in utilization of physiotherapy and 
self-rehabilitation programs was reported over 
the past 5 years by 53% and 65%, 
respectively. HCPs reported a significant 
positive impact of training on their self-
confidence in prescribing rehabilitation 
approaches for both SP and CD management 
(Table 1). However, implementation of 
rehabilitation programs in SP was not 
associated with training attendance, whereas it 
was for CD (Table 2). 

Conclusion 

These results highlight the growing importance 
of integrated management combining BoNT-A 
with rehabilitation approaches in SP and CD 
management in recent years. Physicians feel 
more comfortable and confident in applying 
them when they are trained. 

Fig. 1 
 

 
Fig. 2 
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Background: Spasticity is known as disabling 
complications of the stroke interfere with daily 
activities. Repetitive transcranial magnetic 
stimulation (rTMS) is an effective technology, 
safe and non-invasive method of brain 
stimulation uses in various diseases. This 
study aimed to evaluated effects of rTMS on 
hemiparetic limb spasticity in post stroke 
patients. 

Methods: This study was a double blind 
controlled randomized trial. Thirty two patients 
were randomly allocated in two groups; 
conservative managements (control group) 
and those adding rTMS to managements 
(rTMS group). The outcome measurement 
were limb spasticity assessment, Modified 
Ashworth scale Test (MAST) for dexterity 
measurement active and passive range of 
motion (AROM and PROM). All assessments 
were measured at baseline (T0), immediately 



after the last session of intervention (T1) and 
one month later (T2). 

Results: Significant reduction (p0.05) in 
outcome reported in the rTMS group in both T1 
and T2 as compared with control group. 

Conclusions: It seems rTMS can control 
muscle spasticity in upper limb stroke survivors 
and it could be useful for therapists. 

Key words: Stroke, Spasticity and rTMS   
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Question: The primary objective was to 
assess subject-centered, function-related goal 
attainment (T-Score) after repeated 
abobotulinumtoxinA (aboBoNT-A) injections. A 
first interim analysis included efficacy results 
from treatment cycle 1; here we present 
updated data after as many as 5 cycles, 
including long-term safety results assessed for 
up to 18 months. 

Methods: This phase IV study was designed 
to collect real-world data on the clinical use of 
aboBoNT-A in patients with pediatric lower 
limb spasticity (PLLS), aged 2-17 years. 
Prescription decisions were made prior to, and 
independent from, study enrollment. Functional 
goals were identified at baseline by 
patient/parent/caregiver in consultation with 
investigators. Adverse events were reported. 

Results: This 2nd interim analysis included 
N=201 patients, of which 78.1% (n=157) had 
received prior botulinum neurotoxin (BoNT) 
treatment. At time of enrollment, 69.2% were 
aged 2-9 years. Average time to the 2nd and 
3rd treatments in the total population was 

24.79 (SD 12.38) and 42.58 (12.85) weeks, 
respectively. The cumulative T-score for the 
total population was 51.60 (9.69). By the last 
treatment assessed (in this 2nd interim 
analysis), mean T-score for the total population 
(N=201) was 48.14 (8.08); BoNT-naïve (N=44) 
had a T-score of 52.1 (3.58) versus 47.5 (8.47) 
in BoNT‒non-naïve (N=157); in patients aged 
2-9 years, T-score was 46.7 (8.31) versus 52.1 
(6.41), respectively, in patients aged 10-17 
years. In the safety population (N=243), 44 
TEAEs were reported in 26 patients; most 
were mild to moderate, with 1 reported as 
severe. Pain in extremity, limb discomfort, 
muscle swelling, and myalgia reported in 3 
patients were deemed treatment related. No 
reported TEAEs led to study drug withdrawal 
or death. Most TEAEs reported were due to 
otitis media, pharyngitis streptococcal, upper 
respiratory tract infection, and falls (2). 

Conclusions: Goal attainment outcomes 
reflect overachievement (T-score slightly larger 
than 50.0) for the overall PLLS population. 
AboBoNT-A was well tolerated, with a low 
incidence of TEAEs. These results further 
support aboBoNT-A as an effective treatment 
option with a positive risk-benefit profile for 
pediatric patients with lower limb spasticity. 

P0305 
Development of the Hygiene 
Extension Limb position Pain 
(HELP) tool to monitor waning of 
clinical efficacy in patients with 
spasticity or cervical dystonia 
treated with botulinum toxins 
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Question: The development of the HELP Tool, 
a patient-reported outcome (PRO) instrument, 
is needed. This PRO instrument will provide 
greater discernment of waning clinical efficacy 
post botulinum neurotoxin A (BoNT-A) 
injections prior to next scheduled treatments in 
patients with upper and/or lower limb spasticity 
or adults with cervical dystonia (CD). The 
impact of spasticity or CD symptom recurrence 
on patients will be more easily gauged with the 
HELP Tool; this, in turn, will aid in determining 
appropriate treatment optimization. The HELP 
Tool will be intended for use by patients (and 
their parents/caregivers) with upper and/or 
lower limb spasticity or CD. 



Methods: Working with a consultant 
experienced in the development of PRO 
instruments, a panel of nine subject matter 
experts developed preliminary ~20-item 
questionnaires for potential use with patients 
with spasticity and CD and their 
parents/caregivers. Content validity will then be 
assessed qualitatively (via patient feedback) 
and the questionnaire modified to provide a 
clinically useful screening tool to identify when 
treatment is waning prior to the next scheduled 
BoNT-A treatment and the effect on patients" 
quality of life. Psychometric properties of the 
new tool will be assessed quantitatively. 
Patient satisfaction with treatment relevant to 
symptoms will also be evaluated.  After the first 
12 interviews of adult spasticity and CD 
patients for concept elicitation, a virtual 
advisory board with subject matter experts will 
be conducted to develop and refine a relevant 
and meaningful HELP Tool and ensure content 
validity. This will be followed by a second 
round of testing the questionnaires via 
cognitive debriefing interviews in a larger 
patient and parent/caregiver cohort, with 
subsequent HELP Tool finalization. 

Results: This study has been conducted in the 
US and Canada. The outcome of the HELP 
Tool development will be presented. 

Conclusions: The HELP Tool development 
process has led to an easy to complete, short 
(5-10 min) PRO instrument for clinical use 
(injectors, therapists). 
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Objective: To explore the efficacy of a task-
oriented EMG-triggered four-channel functional 
electrical stimulation (4cFES) in subacute 
stroke patients with moderate arm paresis 
compared to a single-channel cyclic 
neuromuscular electrical stimulation (cNMES) 

on control of voluntary movements (CVM) and 
arm-hand activities. 

Methods: Subacute stroke patients with 
moderate arm paresis (Fugl-Meyer-
Assessment-Arm Section score (FMA-AS) 
between19 and 47) were block-randomised to 
receiving either 15 sessions of NMES or 
4cFES over three weeks (30 min per session, 
5 sessions per week) as an add-on to 
conventional neurorehabilitation program 
including task-oriented arm training (30 min per 
session, 5 sessions per week). FMA-AS 
(video-assessed by a blinded expert), Box and 
Block Test (BBT), Barthel-Index (BI) and 
Stroke Impact Scale (SIS) were recorded at 
baseline and follow-up. Statistics included 
demographic comparison, descriptive statistics 
of results, Wilcoxon signed-rank test and 
Pearson chi-square for severity-adjusted group 
comparison and the Mann-Whitney U test for 
describing group differences pre/post 
intervention. 

Results: 12 (8 male) subjects with ischemic 
stroke completed the study per protocol. 
Baseline demographics were comparable. All 
subjects showed a significant improvement in 
FMA-AS and in BBT. Subjects in the 4cFES 
showed a trend to a higher gain in FMA-AS 
(mean;SD: 6.60;1,95 vs. 6.33;4.55), which did 
not reach significance due to the small number 
and correcting the p-value to .01 according to 
Bonferoni multiple testing rules (table 1). In the 
SIS-daily activities domain, both groups 
improved non-significantly; individuals in the 
4cFES group showed a trend to higher 
improvement in arm-hand-use and stroke 
recovery (table 2). 

Conclusions: In this preliminary RCT in 
carefully selected subacute stroke patients with 
moderate arm paresis, a three-week 4cFES 
demonstrated a trend towards higher gain of 
CVM and self-reported daily activities, arm-
hand-use and stroke recovery compared to 
cNMES of the wrist only. The protocol seems 
to be robust enough to be used in a larger trial 
to confirm these preliminary findings. 

Fig. 1 
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1. Question 

How does therapeutic maneuver by 
physiotherapists, i.e., the handling, interact 
with the motor control of dynamic postures and 
trajectories for the multi-joint coordination?  

2. Methods 

Pretest-posttest design was adopted. Fifteen 
inpatient stroke survivors (Age: 56.8±10.1, 
lower extremity FMA: 20.9±5.1) performed sit-
to-stand movements in comfortable speed for 
10 times each in the baseline, intervention, and 
follow-up sessions. Consistent intervention 
was provided by a skilled physiotherapist. 
These sessions repeated at latter day (Day2) 
just before their discharge from the hospital 
almost two month later from the Day1. A 3D 
Mo-cap system was used to measure bodily 
kinematics. Optimal angular trajectories of the 
joints were computed using the minimum 
angle-jerk criterion. The normalized jerk cost 
(NJC) and the angle error were analysed as an 
index of the planning optimality and the 
execution error in the motor control, 
respectively. Changes of values during the 
intervention and the baseline level was 
quantified as the direct effect, and changes of 
values in the follow-up relative to the baseline 
level was taken as the after effect. Difference 
between the day1 and day2 were the 
longitudinal changes. 

 

3. Results 

Significant associations between the direct and 
the after effect in both of the trajectory cost 
(r=0.84, p<0.01) and the angle error (r = 0.94, 
p<0.01) indicate the persistent effect (Figure1). 
Baseline-dependent direct effect was evident 
in the angle error, but not for the trajectory cost 
(Figure2), showing the dominant handling 
effect on the trajectory execution. Some 
subjects with low persistent effects at day1 
(ID=2, 18 and 32) showed distinct longitudinal 
changes of the cost (small shaded area in the 
Figure 2), namely the compensatory recovery.  

4. Conclusion 

The handling effect was significantly persisted 
immediately after the intervention. The 
inconsistent response might inform the 
possibility of the compensatory changes in the 
recovery process. 

Figure1. Persistent effect. Trajectory cost 
(Upper panel), the angle error (Lower panel). 
Scatter plots with the subject ID in the shaded 
areas. 

Figure2. Baseline-dependent direct effect (red) 
and longitudinal change (blue). 
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Question 

One of the paradoxes of the human body 
consists of the contradictory relationship 
between the functional and anatomical 
components. Although the anatomical 
construction of the human body is 
characterized by overall body symmetry, this 
symmetry is accompanied by a functional 
asymmetry. 

The hypothesis from which we started in 
realizing this study is that when referred to 
professional volleyball players, the 
proprioceptive kinesthetic control is equally 
developed in both upper limbs. 

Methods 

23 female professional volleyball players 
without a history of glenohumeral pathology 
were included in our research. All the subjects 
were legitimized at the Romanian"s Volleyball 
National Center of Excellence. 

For the assessment of the proprioceptive 
kinesthetic control, we used a specific test, 
assisted by a device and specific software. Our 
device consists of a vertical stable, which has 
a horizontal mobile rod, able to rotate around a 

graded axis and may be connected to a 
computer, which, by means of a transducer 
and based on specific software, converts upper 
limb's movements into oscillograms. 

Subjects were tested individually. With vision 
blinded, starting from 90° flexion, the subject's 
upper limb was passively positioned up to 180° 
flexion, and then the subject was asked to 
actively return to the neutral starting position 
(90°). The deviation between the starting point 
and the ending point was measured for both 
upper limbs. 

Results 

Following the application of the kinesthetic 
sense test on both upper limbs, at a probability 
threshold of P < 0.05, the difference between 
the two rows of data (right and left upper limb) 
assessed by the Kinesimeter, is not statistically 
significant (P = 0.3762), the calculated value of 
"t" being 0.8939 and that of R2 = 0,01784, with 
a 95% confidence interval ranging between -
1,691 and 4.387. 

Conclusion 

When referred to female professional volleyball 
players, no relationship between arm 
dominance and shoulder proprioception was 
established and the proprioceptive kinesthetic 
control is equally developed in both upper 
limbs. 
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QUESTION 

We report a case of a 55-year-old woman 
suffering from chronic functional right foot 
dystonia. This medically unexplained symptom 
caused her pain and difficulty in walking, 
especially since she had had a left 
transfemoral amputation ten years ago. Notice 



that the 15-year care period that led her to 
amputation began with a left foot dystonia and 
a Complex Regional Pain Syndrome. 

Despite intensive multidisciplinary treatment in 
rehabilitation unit, onabotulinumtoxin A 
injection into the dystonic muscles, EMONO 
use for foot mobilisations and hypnosis, 
unreducible dystonia persisted. As we were 
unable to realise mirror therapy because the 
left foot missed, we looked for a different way 
to influence body schema. 

METHODS 

We realised a continuous popliteal sciatic 
nerve block to obtain foot paralysis and 
anesthesia (we had previously checked that 
electromyogram was normal and that varus 
equine was reducible with a single injection 
nerve block). We wanted our patient to get 
conscious of her dystonia-free foot for several 
days. A walking frame and an ankle-foot 
orthosis permitted ambulation. Every 
rehabilitation session (physiotherapy, 
occupational therapy, psychomotor therapy) 
was focused on body schema consciousness. 

RESULTS 

With the continuous nerve block, we obtained 
pain relief and partial motor block. Varus 
equine was totally reduced with passive 
mobilisations and also active contractions of 
antagonist muscles without pain during several 
days of intensive training until the catheter was 
removed by accident. After this intervention, 
dystonia persisted but became reducible 
during rehabilitation sessions with motor 
control reinforcement. Dystonia treatment is 
still in progress. 

Continuous nerve block disadvantages were 
the plantar anesthesia enabling comfortable 
walk, the block device volume disturbing 
movements and the risk of catheter 
removal. We had no iatrogenic complication.  

CONCLUSIONS 

Considering her previous dystonia story 
leading to amputation, we chose an invasive 
technique to treat ipsilateral dystonia because 
its natural evolution could rapidly lead to 
cutaneous and articular complications with a 
distant risk of new amputation. Continuous 
nerve block influenced body schema, motor 
control and helped reduce deformity due to 
dystonia. 
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Question 

Can musculoskeletal pain modifier the non-
paretic arm motor performance (MP) in stroke 
subjects, before and after local ischemic 
compression application (LIC)? 

Method 

A quasi-experimental study was performed in 
two groups of subjects with latent myofascial 
trigger points "LTrPs". Local ischemic 
compression "LIC" was applied to both a 
healthy "LTrPsG" (N=10); and a hemiparetic 
groups "HPG" (N=7) on trapezius, levator 
scapulae, infraspinous and teres minor 
muscles of the dominant and non-paretic arms, 
respectively. Subjective global pain (VAS), 
objective pain (pain pressure threshold, PPT) 
and motor performance (tapping task "Time/25 
taps") were measured before and after 
treatment. 

Results 

Tha Mann-Whtyney test showed a significant 
difference for subjective pain within the 
LTrPsG (p<0,05). There were significant 
differences in the PPT between groups before 
treatment for all muscles (p<0,05). The 
difference remained for levator and teres minor 
muscles after treatment (p<0,05). There were 
differences within the LTrPsG for trapezius, 
infraspinous and teres minor (p<0,05) (Figure 
1). No significant differences were reported 
within HPG (p<0,05). Concerning the MP a 
significant difference was observed after 
treatment between and within the groups 
(p<0,05) (Figure 2). 

Conclusion 

Subjective pain decreased after LIC in LTrPs 
subjects. PPT was significantly increased in all 
hemiparetic subjects" muscles before LIC. LIC 
on LTrPs improve the movement time when 
executing a tapping task with the dominant and 



non-paretic arm. Hemiparetic subjects with 
LTrPS have less objective pain and better MP 
compared to healthy subjects, before and after 
LIC. This suggests that hemiparetic subjects 
improve their MP with the non-paretic arm, 
despite suffering from musculoskeletal pain. 

Figure. 1: Median of pressure pain threshold 
for the trapezius, infraspinous and teres minor 
muscles. † Significant differences within 
muscles 

Figure. 2: Median of movement time for each 
group. Significant differences between (*) and 
whitin (†) groups. 
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Question: While botulinumtoxin type A 
products (BoNTA) are commonly used 
treatments for AUL, comparative data on 
effectiveness and economic outcomes are 
limited. Based on real-world data, can we 
compare economic outcomes of 
abobotulinumtoxinA(aboBoNT-A), 
onabotulinumtoxinA(onaBoNT-A) and 
incobotulinumtoxinA(incoBoNT-A) treatment. 

METHODS: The analysis compared cost 
outcomes of the three different BoNT-As, 
adjusted for relevant covariates in multivariate 
statistical analyses, based on a real-life data 
source (ULIS-III study interim analysis; 
NCT02454803). In ULIS III, mean injection 
intervals were 186,1 days for Dysport, 148 
days for Botox and 148,7 days for Xeomin 
(mean doses: 828U, 235U and 271U, 
respectively). Outcomes assessed included 
treatment cost per injection, treatment cost per 
year and cost per treatment responder (defined 
as achievement of the primary goal from the 
Goal Attainment Scaling [GAS]). Study 
outcomes were based on patients from all 
participating countries. Treatment cost 
included drug costs and were assessed using 
prices from the Italian, French and Portuguese 
perspective, the three largest European patient 
cohorts in the study.  

RESULTS: The analysis included 757 adults 
with ULS treated with one cycle of aboBoNT-
A(n=470), onaBoNT-A(n=196) or incoBoNT-
A(n=91). In Italy, injection cost was €300.1, 
€304.5 and €352.8 for aboBoNT-A, onaBoNT-
A and incoBoNT-A, respectively; in France 
€443.6, €485.6 and €562.7; and in Portugal 
€382.6, €485.6 and €562.7. Multivariate 
analyses confirmed that aboBoNT-A was 
associated with lower treatment cost than 
onaBoNT-A and incoBoNT-A. Average 
predicted yearly cost per responder for 
aboBoNT-A, onaBoNT-A and incoBoNT-A 
were €944, €1524 and €1440, respectively in 
Italy; €1396, €2430 and €2296 in France; and 
€1204, €1955 and €1918 in Portugal. 

CONCLUSIONS: These real-life data indicate 
that treatment with aboBoNT-A may be a cost-
effective BoNT-A treatment, due to lower 
injection cost, longer intervals between 
treatment, and lower cost per treatment 
responder. The findings were reproduced 
across the three countries examined to date. 
However, additional comparative data from 
larger patient cohorts would be valuable to 
confirm these findings. 
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Question: What is the relationship between 
change in mobility and change in upright 
postural alignment for people with severe 
mobility impairment after acquired brain 
injury?  

Method: 14 adults who were not walking at 
eight weeks post-brain injury had 3D kinematic 
data recorded in sitting and standing at initial 
assessment, three months and six months. 
Comparison data was collected from 30 
healthy adults. A new postural 
alignment measure, the Postural Alignment 
and Dispersion (PAD) score, was developed 
quantifying displacements of body segments 
from upright alignment. Repeatability was 
evaluated with Intraclass Correlation 
Coefficients (ICC). Changes in mobility over six 
months were assessed using the Clinical 
Outcome Variables Scale (COVS), sit-to-stand, 
timed standing holding rails and independent 
walking speed.  

Results: The PAD score was repeatable based 
on ICC values (0.614 – 0.945). Participants 
made significant improvements in COVS 
scores, sit-to-stand and independent walking 
speed (p=<0.001). Relationships between 
increasing COVS scores and decreasing PAD 
scores were statistically significant for all sitting 
and standing conditions (p<0.05). Visual 
analysis of graphed segment positions 
indicated that over time, body segments 
aligned more closely over the base of support 
in sitting and standing.  

Conclusion: Participants who were severely 
impaired with mobility made significant 
improvements over six months. Associations 
between improving postural alignment and 
improving mobility over time suggest that 
postural alignment can be evaluated further as 
a potential factor for progressing mobility after 
brain injury.  

P0314 
Evaluation of the walking 
parameters of a spastic multiple 
slerosis population before and after 
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Introduction: Gait disturbances are common 
during MS and are constant after several years 
. Gait disturbances represent the most 
penalizing and handicapping symptom for the 
patient.They are multifactorial origin (motor 
deficit, sensory disturbances, spasticity)The 
clinical  and instrumental evaluation (spatio-
temporal parameters(STP) by GAITRite) 
remains a crucial step during MS as predictive 
factors for the progression of the disease, 
disability and evaluation of the various 
therapies gait and balance disorder 

Goals :characterization the spatio-temporal 
walking parameters of a spastic MS population 
and to assess the impact of Botulinum toxin on 
walking            

Materials and methods :17 spastic MS 
patients in all forms  followed at the level 
CHUTizi-Ouzou 2015-2017Patients benefited 
from an assessment of spasticity using the 
modified Ahworth scale and STP  before toxin 
and 1 month after toxin. 

Results and discussion:All SPT and T25FW 
of the spastic MS population are more altered  
 (p <10-3) except for the duration of the cycle . 
Several studies confirm our results that 
spasticity is a factor of worsening or 
deterioration in the quality of walking. 
Spasticity is negatively correlated with all STPs 
with speed, cadence, unipodal support time, 
and the oscillating phase and the length of the 
step. And positively with the double press time, 
step time.No significant diferrance of PST, 
T25FW and EDSS before and 1 month after 
toxin 

Several studies have found an improvement on 
PST, T25FW and EDSS but the injection of the 
toxin was associated with an important 
sustained and regular rehabilitation program 
with large doses of toxin 

Nevertheless there is a reduction in spasticity, 
the rating of the triceps and the quadriceps 



according to the modified Aschwoth scale, 
decreased with DS after toxin respectively. (,p 
<3 * 10-6, p <0.001). No sinificant differance 
for adductors 

Conclusion :Several studies have found an 
improvement on STP, T25FW and EDSS but 
the toxin was associated with an important 
sustained and regular rehabilitation program 
with large doses of toxin which is not the case 
for our patients who have benefited from 1 or 2 
physiotherapy sessions per week. Walking 
disorders in MS are multifactorial, the toxin 
acts on a single factor which is spasticity. 

P0315 
Are falls in people with multiple 
sclerosis related to the severity of 
urinary disorders? 

C. Hentzen1, A. Villaumé1, N. Turmel1, C. 
Chesnel1, F. Le Breton1, R. Haddad1, G. 
Amarenco1 

1Tenon Hospital, Neuro-urologie, Paris, France 

Question: Urinary disorders and especially 
overactive bladder are frequent in multiple 
sclerosis. Urinary urgency and urinary 
incontinence could lead to precipitation and 
thus could increase the risk of falling in these 
patients. The aim was to assess the 
relationship between severity of urinary 
disorders and risk of falling in multiple 
sclerosis. 

Method: Patients with multiple sclerosis and 
urinary disorder were recruited in a neuro-
urology department. Patients were asked 
about the number of falls during the past three 
months and the past year and their 
circumstances. Severity of urinary symptoms 
were assessed by the Urinary Symptoms 
Profile Score and patient were classified as 
with or without urinary incontinence. 

Results: We included 154 patients (69% 
women), with mean age of 50.1(11.5) years 
and median EDSS of 5 (range 1-6.5). Twenty 
patients (13%) reported one fall during the past 
three months, and 43 (28%) reported at least 
two falls. Over the past year, 10% reported 1 
fall and 45% reported at least 2 falls. No link 
was found between falls and urinary 
incontinence (p=0.42) or severity of urinary 
symptoms (overactivity, low stream or stress 
incontinence, p > 0.05). Falling at night was 
associated with severe nocturia (more than 2 
nocturnal micturition) (p < 0.0001) but nocturia 

was not linked with general risk of falling. Over 
the past 3 months, 9 patients (6%) reported a 
fall on the way to the bathroom, 6 of them 
during a urinary urgency. These 9 patients had 
higher OAB USP score (6.5 (4.7) vs 9.9 (5.8), 
p = 0.03) and 56% of them had severe nocturia 
(vs 16% for the rest of the participants, p 
<0.01). No difference was found concerning 
urinary incontinence. Over the past year, 11 
patients (7%) reported at least one fall on the 
way to the bathroom, 7 of them during a 
urinary urgency. Again, higher OAB USP score 
(6.5 (4.7) vs 11.3 (3.8), p < 0.01) and higher 
proportion of severe nocturia (45% vs 17%, p = 
0.04) were associated with falls on the way to 
the bathroom. 

Conclusions: Severity of lower urinary tract 
disorders and urinary incontinence do not 
appear to be related to the risk of falling in 
general, but increased risk of falling on the way 
to the bathroom in patients with multiple 
sclerosis. Severe nocturia increase the risk of 
falling at night. 

P0316 
Efficiency of ExoAtlet exoskeleton 
in the rehabilitation of patients with 
multiple sclerosis 

S. Kotov1, V. Lijdvoy1, K. Petrushanskaya1, E. 
Pismennaya2, A. Gevorkyan1, R. Ponomarev1 

1Moscow Regional Research Clinical Institute, Department 
of Neurology, Moscow, Russian Federation 2Research 
institute of Mechanics of Moscow State University, 
Moscow, Russian Federation 

Question. Multiple sclerosis (MS) is an 
immuno-mediated demyelinating inflammatory 
disease that is increasingly observed in young 
and middle age. The possibility of stabilization 
under the influence of drugs that change the 
course of MS, encourages the search for new 
and most effective methods of rehabilitation. 
Now, a promising area of physical 
rehabilitation is robotic mechanotherapy, which 
provides high efficiency of training. 

Materials and methods. The study included 38 
MS patients with lower limb paresis. To assess 
the severity of neurological and functional 
deficits, we used an Expanded Disability 
Status Scale (EDSS). To evaluate walking, we 
used the MBN-Biomechanics clinical motion 
analysis complex and Tekscan force-
measuring insoles before and after the course 
of therapy. Training sessions were held on the 
Exoatlet exoskeleton daily for 9-10 days. 



Results. All patients showed good tolerance of 
the proposed loads. When assessing the level 
of disability on the EDSS scale, a statistically 
significant (p<0.001) improvement in this 
indicator was found both immediately after the 
rehabilitation course and after 3 months, what 
demonstrated a long-term maintenance of the 
achieved results. There was significant 
improvement of the structure of the walk after a 
course of training: increased movement speed 
and amplitude of the angular displacements in 
the joints of the lower extremities, the 
disappearance of the of cyclic EMG profile 
phenomena, changing the vertical component 
from rounded to distinct double-peaked, the 
increase in peaks of electrical activity of all 
muscles and their concentration in the 
adequate phase of the locomotor cycle, 
increase the average electrical activity of 
muscles while increasing movement speed, 
the appearance of two branches of the 
parabola with a clear minimum in the curve of 
electrical activity for 10 m of walk. 

Conclusions. After a course of training in the 
exoskeleton, patients showed positive changes 
in the biomechanical structure of walking. The 
presented results confirm the effectiveness of 
robotic assistance for walking and maintaining 
a vertical posture using the ExoAtlet 
exoskeleton to restore the ability to move in 
patients with multiple sclerosis. 

P0317 
The experience of hope and hoping 
in persons with Multiple Sclerosis 

P. Carroll1 

1National Rehabilitation Hospital, St Vincent’s University 
Hospital, Rehabilitation, Dun Laoghaire, Ireland 

QUESTION 

This study set out to examine the experience 
of hope and going in person with Multiple 
Sclerosis (MS).  

The study was done as part of an MSc in 
Family Therapy. 

METHODS 

The research was granted Research Ethics 
approval by St Vincent's University Hospital 
(SVUH) Research Ethics Committee.  
The methodology used was Intepretive 
Phenomenological Analysis (IPA). 

Three people were recruited through the 
Neurolgy Department at SVUH. Participants 
were invited to participate by a senior 
neurologist and if interested they were then 
contacted by the researcher If they expressed 
interest. 
Informed consent was taken.  

Two men and one woman were recruited. All 
were currently stable in their health and had 
lived with MS > 5 years.. Two used 
wheelchairs and one a rollator frame. All had 
cognitive ability to consent and participate. 

Participants were interviewed using a topic 
guide. The recording was transcribed and the 
data analyzed using IPA. 

RESULTS 

All participants reported that in their experience 
of living with MS, that hoping had been a part 
of their experience of facing the condition. One 
was clear hope is needed for him. One felt that 
hope caused disappointment and considered 
positivity was essential and that this was 
different to hope in that it was proactive and 
not passive. One participant considered that 
both hope and positivity were important and 
that there was an ovelap between them. All 
considered that their outlook be it being 
hopeful and/or positive had impact on those 
around them and vice versa. One participant 
reported that sometimes the positivity in family 
could be frustrating to experience. All 
considered the positivity and:or hopefulness of 
professionals important and that it could affect 
them markedly. Two expressed recognition 
that it may be hard for professionals to 
maintain hope and/or positivity when MS 
progresses. 

CONCLUSIONS 

When working with people with MS it is 
important to explore their hope as well as their 
goals. Hope would seem 

to have a systemic quality and it is important 
for professionals to have awareness of how 
their own hope and /or positivity may have an 
influence on those they work with. 

 

 

 



P0318 
Is there a sensorimotor MS 
prodrome? 

P. Gulde1, P. Rieckmann1 

1Medical Park Loipl, Bischofswiesen, Germany 

Recently, Zhao et al. [1] published an article on 
the multiple sclerosis (MS) prodrome, showing 
an increased odds ratio for the intake of i.a. 
glucocorticoids or muscle relaxants 5a prior to 
a first clinical manifestation. In this study, we 
wanted to examine, if there is a sensorimotor 
prodrome of MS, by extrapolating data of two 
manual dexterity tasks. This study was part of 
the "Implementation of a Neuro Assessment 
Lab" project. 

A sample of 115 MS patients with a median 
EDSS of 4.0 (1.0-8.5) and 20 healthy, age- and 
sex- matched controls participated in this study 
(51a ±10a; 64% female). Two tasks were 
performed with the dominant and non-
dominant hand: The nine hole peg test and a 
digital manual smooth pursuit task with time 
pressure. Regressions for EDSS and sum-
scores of the tasks were extrapolated to an 
EDSS of 0.0 and then compared to controls. 

The age adjusted (r=0.45, p<0.01) pursuit task 
was strongly correlated with the EDSS (r=0.44, 
p<0.01) and with the peg test (r=0.51, p<0.01). 
The peg test was associated with the EDSS 
(r=0.51, p<0.01), but not with age (p=0.34). 
After exponential extrapolation, MS patients 
revealed a decreased performance of Glass" 
∆=0.82, while for the peg test the regression 
suggested an increased performance by 
Glass" ∆=1.5 (Fig. 1). 

Fig. 1: Scatterplots of peg test performance 
and age adjusted pursuit task performance 
against EDSS in 115 patients and 20 healthy 
controls. 

Here, we were able to observe two 
peculiarities. One, the peg test showed severe 
heteroscedasticity in higher EDSS levels. 
Therefore, an extrapolation failed. Second, the 
extrapolation of the pursuit performance 
suggested a sensorimotor prodrome in a task 
with high demands on online corrections of 
movements and therefore a structures with 
high neural density, which had been shown to 
be heavily involved in MS [2]. 

[1] Zhao Y, Wijnands JMA, Högg T, Kingwell E, 
Zhu F, Evans CC, Fisk JD, Marrie RA, & 

Tremlett H (2020). Interrogation of the multiple 
sclerosis prodrome using high-dimensional 
health data. Neuroepidemiology. 

[] Kutzelnigg A, Faber-Rod JC, Bauer J, 
Lucchinetti CF, Sorensen PS, Laursen H, 
Stadelmann C, Brück W, Rauschka H, 
Schmidbauer M, & Lassmann H (2007). 
Widespread demyelination in the cerebellar 
cortex in multiple sclerosis. Brain Pathology. 
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German translation, cultural 
adaption and validation of the 
unidimensional self-efficacy scale 
for multiple sclerosis 

B. Seebacher1, R. J. Mills2, M. Reindl1, L. 
Zamarian1, R. Kuisma3, S. Kircher4, C. 
Brenneis5,6, R. Ehling5,6, F. Deisenhammer1 

1Medical University of Innsbruck, Clinical Department of 
Neurology, Innsbruck, Austria 2The Walton Centre NHS 
Foundation Trust, Department of Neurology, Liverpool, 
United Kingdom 3Karelia University of Applied Sciences, 
Department of Physiotherapy, Joensuu, Finland 4Medical 
University of Innsbruck, Clinical Department of Neurology, 
Innsbruck, Austria 5Clinic for Rehabilitation Münster, 
Department of Neurology, Münster, Austria 6Karl 
Landsteiner Institut, Neurorahabilitation and Space 
Neurology, Salzburg, Austria 

Question: Self-efficacy refers to people"s 
beliefs regarding their ability to meet 
challenges and accomplish desired goals. In 
people with multiple sclerosis (PwMS), self-
efficacy is a significant predictor of 
neurorehabilitation outcomes. So far, a 
validated German self-efficacy questionnaire 
for PwMS is missing. The purpose of this study 
was therefore to translate the Unidimensional 
Self-Efficacy Scale for MS (USE-MS) into 
German and to validate the German USE-MS 
(USE-MS-G). 

Methods: Based on international guidelines for 
questionnaire development, the pre-final USE-
MS-G development involved a forward–
backward translation, synthesis of translations, 
expert committee review and consensus with 
test developers. Content and face validity and 



cultural adaption for Austria was established at 
two centres, using face-to-face cognitive 
interviews of 30 PwMS and qualitative content 
analysis. Additional 308 of 322 PwMS (ethics 
approval) completed the USE-MS-G, 
Resilience Scale (RS-13), General Self-
Efficacy Scale (GSE), MS International Quality 
of Life questionnaire (MusiQoL), Hospital 
Anxiety and Depression Scale (HADS) and 
Neurological Fatigue Index (NFI-MS). 

Results: A total of 308 participants completed 
at least one testing, of whom 236 were female, 
193 had relapsing remitting MS and the 
remaining had progressive MS. Mean age was 
50.3 (95% CI 48.9, 51.6) years and the median 
Expanded Disability Status Scale score was 
3.0 (range 0.0-9.0). Preliminary results 
confirmed good external validity of the USE-
MS-G as shown by Spearman"s correlation 
coefficients of 0.77, 0.61 and 0.53 with the 
MusiQoL, RS-13 and GSE respectively and of 
-0.68 for both the HADS and NFI-MS, p<0.01. 
Internal consistency was high (Cronbach"s 
alpha = 0.86). High reproducibility was shown 
by an Intraclass Correlation Coefficient of 0.83 
(95% CI 0.80, 0.86). Confirmatory factor 
analysis confirmed a one-factor structure with 
an acceptable fit shown by a Comparative Fit 
Index, Tucker Lewis Index and Root Mean 
Square Error of Approximation of 0.95, 0.06 
and 0.92 respectively. At the conference, final 
results based on Rasch analysis will be 
reported including pooling of the original UK 
and current Austrian datasets. 

Conclusion: The USE-MS-G seems to be a 
valid and reliable self-efficacy measure for 
PwMS. 

P0320 
Self-efficacy and speed accuracy 
trade-off in neurological disease 

S. Gurung1, P. Gulde1, D. Jagoschitz1, V. 
Dufter1, M. Spitzbart1, P. Rieckmann1 

1Medical Park Loipl, Bischofswiesen, Germany 

In 1987 Woodward & Wallston [1] published an 
article on the mediation of self-efficacy on low 
desire for control in elderly. Brosnan [2] further 
showed that self-efficacy could account for 
approx. 50% of variance in the performance of 
a cognitive task in task-specific anxiety-
disorders. In this study, we examined if the 
speed as well as the accuracy trade-offs were 
differently associated with self-efficacy in 
neurological patients than in healthy controls. 

Speed and accuracy trade-offs were measured 
by a digital, reciprocal aiming task with 
increasing index of difficulty. Self-efficacy was 
assessed by the ASKU questionnaire [3]. The 
sample consisted of 30 healthy controls (37% 
male, 18-62a), 7 CVA patients (100% male, 
47-81a, 4 RBD, 3 LBD), and 6 MS patients 
(50% male, 45-71a, EDSS 3.0-8.0). Patients 
used their dominant or, in case of hemiparesis, 
ipsilesional upper-limb. 

After adjusting accuracy for age and self-
efficacy for sex (based on controls), ASKU 
score and speed, as well as accuracy trade-
offs showed to be uncorrelated in healthy 
controls, same as in CVA and MS patients. 
Controls and patients did only differ in their 
speed trade-offs, with CVA patients showing 
lower (Glass" ∆=1.20, p<0.01) and MS patients 
revealing higher trade-offs (Glass" ∆=-1.44, 
p=0.01). 

Fig. 1: Scatterplot of sex adjusted self-efficacy 
and age adjusted accuracy trade-off in 30 
healthy controls, 7 CVA, and 6 MS patients. 

In all groups, self-efficacy and trade-offs were 
uncorrelated, while CVA patients revealed an 
unexpected drastic reduction and MS patients 
a drastic increase of the speed trade-off. We 
conclude that neurological patients do not 
report reduced self-efficacy, although CVA 
patients potentially applied a strategic 
underachievement. MS patients showed a 
more adaptive behavior. 

[1] Woodward NJ & Wallston BS (1987). Age 
and health care beliefs: Self-efficacy as a 
mediator of low desire for control. Psychology 
and Aging. 

[2] Brosnan MJ (2002). The impact of 
computer anxiety and self-efficacy upon 
performance. Journal of Computer Assisted 
Learning. 

[3] Beierlein C, Kovaleva A, Kemper CJ, & 
Rammstedt B (2012). ASKU – Allgemeine 
Selbstwirksamkeits Kurzskala. ZPID. 
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Smartwatch training improves 
cognitive function and confidence in 
technology use for people with 
multiple sclerosis  

H. Gullo1, J. Fleming1, A. Hatton1, S. Tweedy2, 
K. Pakenham3 

1The University of Queensland, School of Health and 
Rehabilitation Sciences, Brisbane, Australia 2The 
University of Queensland, School of Human Movement 
and Nutrition Sciences, Brisbane, Australia 3The University 
of Queensland, School of Psychology, Brisbane, Australia 

Question: Cognitive dysfunction has been 
identified as a major concern for people with 
multiple sclerosis (MS), a chronic 
neurodegenerative condition. Does training 
people with MS to use smart technology 
enhance organisation and planning, memory 
for delayed intentions and confidence in 
strategy implementation in daily life? The aim 
of this study was to pilot the feasibility and 
effectiveness of a new Smartwatch based 
compensatory program for improving cognitive 
function in MS. Methods: Eight people with MS 
(5 treatment, 3 wait-list controls) completed 
behavioural (Cambridge Assessment of 
Prospective Memory Test (CAMPrompt), 
Behavioural Assessment of Dysexecutive 
Syndrome (BADS) Key Search) and self-report 
measures (Brief Assessment of Prospective 
Memory (BAPM), Perceived Deficits 
Questionnaire (PDQ)) along with carer reports 
at pre-intervention, post-4 weeks tailored 
smartwatch training, and at 8-week follow-up. 
Memory, executive function and smart 
technology usability outcomes were 
evaluated. Results: Repeated Measures 
Analysis of Variance revealed partial eta-
squared values indicative of medium-to-large 
effect sizes for improved memory, executive 
function and smart technology confidence. In 
terms of memory, the CAMPrompt and BAPM 
demonstrated a medium effect of smartwatch 
training (.09, .10, respectively), and carers' 

BAPM revealed a large effect (.19). For 
executive function, a large effect was observed 
on the BADS Key Search (.24), and PDQ (.22), 
corroborated by carers' PDQ (.09). 
Additionally, the Confidence subscale of newly 
developed Smart Technology Satisfaction and 
Confidence Scale (STSCS) was significant 
(p=0.03) with large effect 
(.57). Conclusions: Behavioural assessment 
and carer report affirmed self-report of 
improvement in cognitive function after 
training. Participants' confidence in using smart 
technology to enhance compensatory cognitive 
strategies increased. Results provide 
preliminary support for the feasibility and 
effectiveness of a novel smartwatch 
based program on executive function and 
memory for people with MS.  

P0323 
Understanding and living with 
multiple sclerosis fatigue  

M. Turpin1, G. Kerr1, H. Gullo1, S. Bennett1, M. 
Asano2, M. Finlayson3 

1The University of Queensland, School of Health and 
Rehabilitation Sciences, Brisbane, Australia 2National 
University of Singapore, Saw Swee Hock School of Public 
Health, Singapore, Singapore 3Queen's University, School 
of Rehabilitation Therapy, Kingston, Canada 

Question: Fatigue substantially affects the lives 
of many people with multiple sclerosis (MS). 
This study aimed to further our understanding 
of the experience of living with MS fatigue by 
exploring how people became aware of and 
understood their MS fatigue and how they 
accommodated for MS fatigue in their daily 
lives. Methods: Qualitative Description 
with phenomenological overtones was used to 
guide the study. Thirteen in-depth semi-
structured interviews with people who 
experienced MS fatigue were conducted and 
analyzed. Results: Participants developed an 
understanding of MS fatigue through gaining 
awareness of its effect on their lives, seeking 
information themselves and being informed by 
a health professional. Participants described 
how they began to understand the effect 
of fatigue in their lives and make decisions 
about how to accommodate it. They discussed 
the challenges associated with helping others 
to understand their MS fatigue. Conclusions: 
Lay and expert explanations, the 
phenomenological notions of lived experience 
and embodiment and stigma associated with 
invisible disability were useful concepts for 
understanding the results. This 
information may be valuable to clinicians when 
considering how to 



support people with MS fatigue to understand 
of the effect of fatigue in their daily lives 
and make effective lifestyle changes to 
accommodate it.   

P0324 
What (more) can verbal fluency tell 
us about Multiple Sclerosis? 

E. Barois1, Y. Sagawa Júnior1, E. Magin1, P. 
Decavel1 

1University of Bourgogne Franche-Comté, Rehabilitation, 
Besançon, France 

Background: Clinical symptoms of multiple 
sclerosis (MS) are variable and may include 
cognitive impairment, which can be assessed 
using the verbal fluency test (VFT). This test is 
evaluated by the count of the words spoken 
during a 2-minute period, which is not a 
functional approach. The objective of our study 
was to (i) determine new parameters that 
reflect communication and cognitive functions 
in persons with multiple sclerosis (PwMS), 
considering the evaluation of real-time word 
production in the VFT; (ii) compare the results 
with those of a control group; and (iii) evaluate 
the impact of including errors. Method: A 
phonological fluency test ("letter P") and a 
semantic fluency test ("animals") were 
performed. The real-time word production was 
recorded. The main variables studied were the 
total number of words, the first word delay, the 
moment of inflection of the curve 
corresponding to the change in the cognitive 
process, the speed of word production before 
inflection, and the maximum delay between 
two consecutive words. These variables were 
studied by either taking into account or not 
taking into account the errors. Results: Sixty-
height PwMS and 33 healthy subjects were 
included. The performance of the VFT was 
impaired in PwMS. The total number of words, 
first word delay, speed before inflection, and 
maximum delay were variables relevant to the 
study of phonological fluency. For the study of 
semantic fluency, it seems interesting to use 
the total number of words, first word delay, 
speed before inflection, and inflection time of 
the curve. Taking into account errors was 
significant only on the total number. 
Discussion/Conclusion: Taking into account 
errors is of interest only for the total number of 
words but has no impact on the variables 
studied. These variables should be used for 
the purpose of quantitatively evaluating verbal 
fluency with the objective of evaluating 
functionally relevant parameters 
(communication). 

Fig. 1 
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The effects of a single session of 
whole body vibration on mobility, 
gait speed and spasticity in people 
with Multiple Sclerosis – a 
crossover study 

D. Corbetta1,2, E. Sarasso1,2, E. Galeotti1, M. 
Filippi3, A. Tettamanti1,2 

1IRCCS San Raffaele Hospital, Department of 
Rehabilitation and Functional Recovery, Milan, Italy 2Vita-
Salute San Raffaele University, Physiotherapy Degree 
Course, Milan, Italy 3San Raffaele Scientific Institute, Vita-
Salute San Raffaele University, Department of Neurology 



and Neuroimaging Research Unit, Institute of Experimental 
Neurology, Division of Neuroscience, Milan, Italy 

Question. Can static stretching exercises 
performed in association with Whole Body 
Vibration (WBV) affect the functional mobility, 
gait speed and spasticity in people with 
Multiple Sclerosis (MS) more than static 
stretching alone? 

Methods. Single session crossover study. 30 
persons with MS able to walk independently for 
at least 100 meters performed nine 1-minute 
repetitions of static stretching exercises of 
plantar flexor muscles bilaterally in two 
consecutive days. According to a 
randomization process, in one of the two days 
the exercises were performed on a WBV 
platform. On both days, before and after 
stretching exercises, all participants performed 
the Timed Up & Go test (TUG), the 10 Meter 
Walk test at comfortable and at fast speed 
(10MWT-c, 10MWT-f) and the Modified 
Ashworth Scale (MAS) to assess spasticity of 
quadriceps and gastrocnemius. 

Results. Static stretching exercises performed 
with WBV relative to static stretching exercises 
alone led to an improvement of mobility (TUG) 
and gait speed (10MWTf) and to a reduction of 
spasticity (MAS). TUG mean difference (MD) 
was -0.98 seconds (Confidence Interval (CI) = 
-0.6 to -1.3 seconds; P<0.001) and 10MWTf 
MD was 0.06 m/s (CI= 0.02 to 0.1 m/s; 
P=0.009) favouring the static stretching 
exercises performed with WBV. The MAS 
score at gastrocnemius decreased in 14 out of 
21 subjects presenting with spasticity at 
baseline compared to a reduction in 1 out of 21 
subjects (P<0.001) favouring the static 
stretching exercises performed with WBV. No 
significant rates in reduction of quadriceps 
spasticity were found between the two 
conditions (P=0.09). 

Conclusions. Static stretching exercises 
performed with WBV can immediately slightly 
affect the functional mobility, the gait speed 
and spasticity of lower limb distal muscles 
more than static stretching exercises alone. 
These results justify the association of WBV 
with static stretching exercises in order to 
facilitate the execution of further gait and 
mobility exercises. 
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Upper limb movement during 
tandem gait – an early marker of gait 
and balance disorders in Multiple 
Sclerosis 
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Hautecoeur1, C. Donzé1, E. Simoneau3,4, S. 
Leteneur3,4 

1GHICL, Lomme, France 2Faculté de Médecine et de 
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Gait and balance disorders are common and 
impact quality of life in an early stage of the 
Multiple Sclerosis (MS) disease. 

The aim was to investigate the linear 
momentum of upper limb during tandem gait in 
MS patients at an early stage of the disease. 

Methods: This case control study included 2 
MS patients (2 women, EDSS 2 and 4, age 42 
and 31 years old respectively) with a remitting 
relapsing form; and 1 healthy woman control 
(29 years old). The tandem gait was performed 
barefoot across a 6-meter marked line on the 
floor. Each patient completed 5 consecutives 
trials. All subjects were assessed by means of 
the Qualysis system during gait using IOR full 
body model. A 3-D-motion analysis was 
performed to calculate linear momentum of 
upper limb in the frontal plane. Subjects 
differences in linear momentum were 
determined using the T-Student test. The level 
of significance was set at p<0.05. 

Results: Healthy subject presented a decrease 
of upper limb linear momentum after one trial 
(figure 1). MS patients (EDSS 2 and 4) 
presented a higher linear momentum of upper 
limb without improvement after several trials. In 
compared to the healthy subject, linear 
momentum was significant increased in MS 
patients, and increased with the EDSS score 
(Figure 2). 

Conclusion: This analysis of linear momentum 
of upper limb during tandem gait could be an 
early marker to identify gait and balance 
disorders in MS. 

Fig. 1 
 



Fig. 2 
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Practice guidelines of the French 
Society for Multiple Sclerosis – 
Urinary tract infections and multiple 
sclerosis 

C. Papeix1, C. Lebrun-Frenay2, C. Donzé3 

1Pitié-Salpêtrière Hospital, Neurology, Paris, France 2Côte 
d’Azur University, Neurology, Nice, France 3GHICL, 
Neuro-rehabilitation, Lomme, France 

Question: 

Urinary tract infections (UTIs) are frequent in 
multiple sclerosis (MS), due to intrinsic 
(neurological bladder) and extrinsic 
(immunosuppressors) risk factors who 
predisposes to increase morbidity-mortality 
risk. In addition, the immune response induced 
by UTIs could provoke relapse or worsening 
neurological status, so screening and 
treatment of UTIs becomes part of care of 
patients with MS.  Indeed, antibiotics 
resistance is a major preoccupation and 
requires precise indications to provide a cure 
or prophylaxis of UTIs by limiting the 
inappropriate consumption of antibiotics. For 
all these reasons the French Society for 
Multiple Sclerosis (SFSEP) proposed to 
establish practice guidelines. 

Methods: 

The SFSEP carried out a systematic literature 
review using Pub Med and university 

databases from 01/1980 to 12/2019. The 
RAND/UCLA method (Haute Autorité de 
Santé, 2007) was used to synthesize the 
scientific literature and expert opinions in order 
to formalize an agreement for each proposal. 

Results: 

UTIs are not associated with an increased risk 
of relapse or worsening of disability in MS 
patients. Only febrile UTIs are associated with 
an increased risk of transient worsening of 
disability. Some immunosuppressors increase 
UTI risk in MS and require special attention 
specially in case of hypogammaglobulinemia. 
Experts recommend treating UTIs according to 
the general population recommendations. The 
prevention of recurrent UTIs involves to 
stabilize the neurological bladder. In case of 
recurrent UTIs, complementary treatments and 
long-term antibiotic prophylaxis are not 
recommended, only weekly oral cycling 
antibiotics can be offered after expert advice. 
Asymptomatic bacteriuria (BA) should not be 
screened or treated systematically in patients 
with MS, except in cases of pregnancy and 
invasive urological procedures. Before 
urodynamic evaluation, it is recommended to 
screen and treat BA only in case of known UTI 
risk factors. 

Conclusion: 

These recommendations aim to provide the 
different players of the health care system 
(professionals, patients and users, decision-
makers) with a robust synthesis of the state of 
the art and scientific data to help taking 
decisions on the choice of care, harmonizing 
practice, and reducing inappropriate 
treatments. 

P0330 
Prolonged walking evaluation in 
persons with multiple sclerosis – 
physical adaptation strategy in the 
6-minute walk test (6MWT) 

N. Hadouiri1,2, E. Monnet1, A. Gouelle3, Y. 
Sagawa Júnior1,2, P. Decavel2 

1University Hospital of Besançon, Clinical Investigation 
Center, Besançon, France 2University Hospital of 
Besançon, Laboratory of Clinical Functional Exploration of 
Movement, Besançon, France 3UFR STAPS, Laboratory 
Performance, Santé, Métrologie, Société (PSMS), Reims, 
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Question: more than two-thirds of Persons 
with Multiple Sclerosis (PwMS) experience 



difficulty in walking in everyday life. Different 
tests exist in research and clinical practice to 
explore this problem. Despite the fact that 
there is no consensus on which laboratory test 
should be used to assess PwMS"s walking, 
prolonged tests (e.g. 6-minute walk test 
(6MWT)) better reflect their everyday life 
performance. However, in most studies; only 
the total distance in a 6MWT is measured. 
Therefore this study aimed to analyze the 
PwMS spatio-temporal (ST) gait pattern during 
a 6MWT in PwMS and in comparable healthy 
persons. Methods: forty-five PwMS and 24 
healthy persons participated in this study. The 
main evaluation consisted to realize a 6MWT 
in a circuit of 24 m while a GAITRite walkway 
system measured 6 ST variables during three 
distinct equal intervals: initial, from 0-1"; 
middle, from 2"30-3"30; and final, from 5-6". 
Differences between groups and intervals were 
analyzed with multivariate analysis of variance 
considering the 6 ST variables. If applicable, a 
Tukey post-hoc test was conducted to 
determine differences among intervals. 
Results: the distance in the 6MWT was 
significantly shorter in the PwMS group than in 
the healthy group (-45%, p <0.0001). All ST 
variables differed significantly between groups 
for each interval (p ranging from  0.20x10-4–
0.04). Comparing different intervals, gait 
velocity, cadence and stride length decreased 
between the initial and middle intervals and 
increased between the middle and final 
intervals in the healthy group; a « rebound 
pattern ».) whereas, in the PwMS group, a 
monotonous decrease in the same ST 
variables was observed during 6MWT 
(« constant decline pattern »). Moreover, stride 
width and the double support time in the PwMS 
had a constant significantly increase in the 
6MWT whereas no significant variation was 
shown in the healthy group. Conclusions: 
these results suggest that, comparing to 
healthy persons, PwMS use different walking 
strategy to accomplish a prolonged walking 
condition, reflecting an alteration in physical 
management. Further studies are needed to 
determine the clinical determinants involved in 
this altered pattern in PwMS as well as 
weather interventions can have a positive 
impact in this pattern. 
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dynamic trunk control while sitting, 
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Question: Multiple sclerosis (MS) leads to a 
variety of disturbances in body functions and 
structures that may compromise participation 
in daily living. Balance and walking are 
frequently impaired in individuals with MS, also 
when disability is minor. The trunk is believed 
to employ an essential role in these activities. 
The relationships between the trunk and 
functional activities are sparse investigated in 
individuals with MS with low disability. To 
develop knowledge to guide clinical practice 
we posed the following question: What are the 
relationships between trunk control while sitting 
and balance, walking distance, -speed, -
quality, self-perceived walking abilities and 
number of steps per day in individuals with MS 
with minor to moderate disability? 

Methods: Secondary analysis of baseline data 
from a prospective randomized controlled 
study comprising 79 individuals with MS, 
Expanded Disability Status Scale 1.0-6.5 
(mean 2.36), on the Trunk Impairment Scale-
Norwegian Version (TIS-modNV), the Mini 
Balance Evaluation Systems Test (Mini-
BESTest), the 2 Minute Walk Test (2MWT), the 
10 Meter Walk Test (10MWT), the Multiple 
Sclerosis Walking Scale-12 (MSWS-12), the 
Rivermead Visual Gait Assessment (RVGA), 
and number of steps per day 
(ActiGraphsWgt3X-BT) were performed. Log-
transformations of skewed variables were 
conducted, scatter plots and Pearson 
correlation coefficients were calculated. 

Results: Strong correlations occurred between 
the 2MWT and the 10MWT fast speed (r= .90), 
the 10MWT preferred speed and the number of 
steps (r= .71), and between the Mini-BESTest 
and the 2MWT (r= .70), and 10MWT fast 
speed (r= .75), preferred speed (r= .76). 
Moderate relationships were detected between 
the TIS-modNV and the Mini-BESTest (r= .53), 
the 2MWT (r= .54), the 10MWT (r= .51), and 
RVGA (r= .54). 



Conclusions: Increased walking distance is 
strongly associated with higher speed, as is 
better balance with increased walking distance 
and velocity, and higher preferred walking 
speed with number of steps per day. Better 
trunk control is moderately associated with 
better balance and walking distance, -speed, 
and -quality. The results imply that trunk 
control, balance and various aspects of 
walking should be considered to address in 
individuals with MS with low disability. 
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Prevalence of sexual disorders in 
multiple sclerosis in Casablanca 

H. Soukaina1, M. Sanaa1, F. Lmidmani1,2, E. F. 
Abdelatif1 

1Ibn Rochd University Hospital, Department of Physical 
Medicine and Rehabilitation, Casablanca, Morocco 2,, 
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Objectives: determine the prevalence of 
sexual disorders in MS population in 
casablanca 

Patients and methods: 

retrospective, descriptive and analytical study 
of patients suffering from ms and treated in the 
demartement of physical medecine and 
rehabilitation of the university hospital centre 
ibn rochd in casablanca from may2018 to may 
2019 ; the assessement of these  disorders 
was predormed using the IIEF-5 score for men 
and FSFI-6score for women . 

Results: 

The average age was from  37,7+ /- 12 ans (52 
patients)with a female predominance 
(71 ,2%) . The average duration of the 
evolution was 6 ,6+/-5,2 years . 

57,7%OF THE PATIENTS HAD THE 
REAPSING FROM WHILE 25% HAD THE 
PROGRESSIVE FORM ; THE AVERAGE 
EDSS SCALE WAS OF 5,3. 

44 ,2% OF THE PATIENTS WERE SINGLE, 
AS WELL AS 44,2%THEM WERE MARRIED . 

Most patients were sexually inactive (71,4%of 
the men and 57,9 of the women) , the 
prevalence of sexual disorders were 100% 
male and 76,9% female . 

 

Conclusion: 

Sexual disorders exist in MS and require a 
good evaluation to ensure optimal care and 
plan the life of these patients . 
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The effects of and experiences from 
participation in GroupCoreDIST – a 
new, individualized, group-based, 
physiotherapy intervention for 
ambulant individuals with multiple 
sclerosis – a mixed methods study 
including a randomized controlled 
trial and a qualitative interview 
study 

E. C. Arntzen1, B. Normann2,3 
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Department of Physiotherapy, Bodø, Norway 2Nord 
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Question: Balance and walking deviations are 
common in individuals with multiple sclerosis 
(MS). Individualized physiotherapy is 
recommended, however, possibilities for 
individualization in groups is questioned. A 
new, individualized, group-based 
physiotherapy intervention (GroupCoreDIST) 
has been explored on balance and walking-
status, effects and user-experiences. 

Methods: This parallel, QUAN+QUAL mixed 
methods study included a randomized 
controlled trial (RCT) and a qualitative 
interview study exploring participation in 
GroupCoreDIST. The RCT included 80 
individuals with MS (European Disability Status 
Scale 1-6.5, mean 2.36) allocated to 
GroupCoreDIST (n=40) for 60-minuttes, three 
times per week, for six weeks (18 sessions), or 
standard care (n=40). Assessments at 
baseline, week 7, 18 and 30 included 
standardized outcomes assessing trunk 
control, balance and various aspects of 
walking. A repeated-measures mixed models 
analysis in IBM-SPSS was conducted. A 
strategic sample of 13 GroupCoreDIST 
participants were interviewed twice (week 7 
and 30).The interviews were systematised 
using NVivo11.0/12.0 (QSR International, 
2016), and analysed by systematic text 
condensation, with dynamic systems theory 
and a phenomenological pattern theory of self 
as analytical frameworks. The QUAN+QUAL 



findings were integrated in a systematic 
analysis. 

Results: Three new categories were found: 
1) Detecting deviations, challenges and 
possibilities: deviations in balance and walking 
were measured and experienced, even if 
disability was low. Various assessments are 
needed, and may be meaningful. 2) Short-term 
effects and insights from nesting individual and 
group elements: Short-term effects in balance 
and walking and experiences of improvements, 
feelings of control and ownership towards their 
own body, and reflections of new opportunities 
for activity were detected. GroupCoreDIST´s 
integration of individual and group elements 
was meaningful.3) Long-term changes, 
affordances and maintenance: Long-term 
effects on balance and walking, feelings of new 
affordances and autonomy were revealed.  

Conclusion: Balance and walking deviations 
should be detected in individuals with MS even 
if disability is low. Detailed physiotherapy 
should be implemented in the follow-up at the 
early stages. 

P0334 
Fatigue assessment in multiple 
sclerosis patients 

H. Boutalji1, S. Mdarbi1, H. Soukaina1, F. 
Lmidmani1, E. F. Abdelatif1 

1Ibn Rochd University Hospital, Department of Physical 
Medicine and Rehabilitation, Casablanca, Morocco 

Introduction :Fatigue is one of the most 
distressing symptoms of Multiple Sclerosis 
(MS),impairing quality of life,work performance 
and social interactions.The aim of this work is 
to determine the clinical characteristics of 
fatigue during MS and its impact on 
physical,cognitive and social activities 

Method: a cross-sectional study of patients 
followed up for MS and with a Barthel index 
above 40.The socio-demographic data,the 
existence of fatigue as well as its 
characteristics and the data from the 
neurological examination were noted.The 
impact of fatigue was assessed by the Fatigue 
Impact Scale 

Results :We recruited 20 patients including 16 
women.The average age was 33.78 years(27-
47 years).MS was remitting(14 
cases),Remittent Progressive(four cases) and 
progressive (two cases).The basic treatment 
consisted of immunosuppressive agents (12 

cases),interferons(two cases).Fatigue was 
noted in the 20 patients.Fatigue had a 
significant impact in the physical activities (16 
cases), cognitive activities and social role (20 
cases).Social relations had an impact only in 
four cases 

Discussion:Because fatigue specifically is a 
subjective symptom or syndrome, the only 
possibility of successfully approaching it is 
through self-questionnaires.In the literature,we 
basically find the use of two scales:fatigue 
severity scale (FSS) and the modified fatigue 
impact scale (MFIS).Thus evaluated,fatigue is 
observed in more than half of patients with a 
remitting form of the disease,in almost 75% of 
patients with a secondarily progressive form of 
MS.Thus evaluated,fatigue is observed in more 
than half of patients with a remitting form of the 
disease and in almost 75% of patients with a 
secondarily progressive MS.Depression is also 
frequent in these two patient groups and 
follows the same curve with a higher proportion 
in the secondarily progressive forms 

Conclusion:Fatigue analysis of MS patients 
reveals that healthcare professionals 
understate the difficulties encountered by 
patients in their daily activities and 
underestimate its disabling consequences on 
the physical, cognitive and social level.Hence 
the interest of the early establishment of a 
therapeutic education program focused on 
fatigue and more generally on disability. 

Key words : Multiple Sclerosis ; Fatigue and 
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Introduction 

Half of the people with multiple sclerosis (MS) 
lose their jobs within the 9 to 15 first years of 
the disease.  Many hypotheses are mentioned 
to explain this disemployment (physical 
disability, pain, cognitive impairment,...).  
Fatigue, one of the most disabling symptoms 
of MS, that appears at the early stages of the 
disease, could affect the occupational status of 



these patients. The objective of this systematic 
review was to synthesize existing evidence 
assessing a potential link between fatigue and 
occupational status in people with MS. 

Method 

PubMed, PEDro and Scopus electronic 
databases were systematically searched to 
identify longitudinal and cross-sectional 
studies, published in English or French, 
addressing a potential link between fatigue and 
professional status in people with MS, at all 
stages of the disease. PRISMA guidelines 
were followed.  Study quality was appraised by 
the Downs and Black checklist. 

Results 

A total of 499 articles were screened for 
inclusion. Fourteen studies involving 35.711 
subjects met the inclusion criteria and were 
selected to address the research question.  All 
studies presented moderate quality.  Results 
showed that fatigue predicted the occupational 
status of people with MS and the productivity 
at work. Fatigue was associated with changes 
in job function and working time.  Fatigue was 
also closely linked to work-related cognitive 
performance and to mood disorders. Most 
patients identified fatigue as a main reason for 
work schedule adjustments. 

Conclusion 

Fatigue is associated with resignation and 
reduction of working time in people with MS, as 
well as with productivity at work.  Management 
of fatigue is an important factor to maintain the 
employment and work-related quality of life for 
these patients.  In the future, vocational 
rehabilitation programs should take fatigue into 
account to improve their effectiveness. 

P0336 
Effects of outpatient 
neurorehabilitation in adults with 
Multiple Sclerosis (MS) on 
endurance and quality of life – a 
prospective, multidisciplinary 
exercise intervention 

P. Pühringer1, W. Klinger1, M. Skoumal2, A. 
Spary1 
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Introduction: MS is associated with a range of 
symptoms and dysfunctions. These can result 
in limited quality of life (QOL), loss of exercise 
and independence. Neurorehabilitation could 
improve everyday participation and optimise 
physical, mental and social potentials. We 
investigated the influence of 9-12 months 
structured outpatient neurorehabilitation on 
patients with MS (PVA Centre for Outpatient 
Rehabilitation, ZAR Graz), assuming a positive 
effect on endurance and QOL. 

Methods: From 2012 to 2020, 64 patients with 
MS took part in a structured outpatient 
neurorehabilitation program in the PVA ZAR 
Graz. After medical admission patients were 
allocated to a 9-12 months "MS special 
phase", consisting of 100 therapy units. The 
program was split in group therapy (2x/w) and 
individual physio- and occupational therapy 
(1x/w). In addition, neurocognitive training and 
nutrition consulting was provided. A series of 
standardized scores were completed at 
admission and discharge: Extended Disability 
Status Scale (EDSS), Six-minute-walking-test 
(6-MWT), EQ-5D-VAS, Barthel- Index (BI). 

Results: 42 patients were diagnosed with 
relapsing remitting MS (RRMS, 65.6%), 6.3% 
with primary progressive MS (n=4) and 28.1% 
with secondary progressive MS (n=18). 44 
patients were female, mean age was 40.9 
years (± 8.3). EDSS was 2.9 (± 1.6) at 
admission and 3.0 (± 1.7) at discharge. 6-MWT 
improved from 7.6m (± 48.5, 435.2m vs. 
474.7m). QOL (EQ-5D-VAS) improved from 
60.5 to 70.7 points (9.4, ± 11.67). 

Regarding MS subtypes, best improvements of 
6-MWT were found in RRMS (14.6m, ± 52.6); 
EQ-5D-VAS showed only small group 
differences (RRMS vs. SPMS vs. PPMS: 9.03, 
± 13.02 vs. 9.17, ± 8.2 vs.15, ±0; n=1). 

Conclusions: Patients with RRMS (65.6%) 
were the largest subtype engaging in 
neurorehabilitation, showing the lowest grade 
of disability at admission (EDSS 2.5, ± 1.5) and 
the best improvement in endurance (6-MWT). 
These findings confirm previous data showing 
that individuals with lower disability status 
could benefit more from Neurorehabilitation 
than people with higher EDSS. Improvement of 
QOL within all subgroups of MS indicates that 
a multidisciplinary, structured exercise training 
could improve mobility and participation in 
social activities. 
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Objective Persons with Multiple Sclerosis 
(pwMS) have several impairments in the upper 
limb, which interrelated with the scapular 
position and scapulohumeral movement 
control. Assessing the shoulder complex in a 
reliable and isolated way can give us new 
insight in these interrelatedness. Therefore we 
questioned if the Clinical Scapular Protocol 
(ClinScaP) is a reliable scale to measure the 
shoulder complex in pwMS between two days. 

Methods A convenient sample of 50 pwMS 
were recruited in the National MS centre 
Melsbroek and the Rehabilitation & MS centre, 
Pelt. On two days with maximally 1 week in-
between, the pwMS performed the Clinical 
Scapular Protocol and different upper limb 
measures. The Clinical Scapular Protocol 
consist of five subtests: observation of tilting 
and winging, shoulder girdle position, scapular 
lateral rotation, maximal active humeral 
elevation and medial rotation test. 

Results Fifty pwMS (age 57.1+ 9.86 and EDSS 
6.7+ 1.12) had moderate upper limb disability 
based on the scores of the different upper limb 
measures (Fugl-Meyer UL left: 56.0 ± 16.1/ 
right: 59.7 ± 7.6 and ARAt left 44.8 ± 17.9 / 
right 48.4 ± 11.2). 

The interclass correlation coefficients indicated 
an excellent reliability for two out of five 
components (p< 0.0001). Specifically for the 
three items of the shoulder girdle: the acromial 
Index (ICC: 0.88, CI:0.74-0.94); pectoralis 
minor index (ICC: 0.97, CI: 0.93-0.98); 
scapular distance (ICC: 0.98, CI: 0.97-0.99) 
and the maximal humeral elevation (ICC: 0.95, 
CI: 0.90- 0.97). Moderate coefficients (p<.001) 
were found for tilting (Kappa= 0.52) winging 
(Kappa=0.72) and inclinometry (ICC ranged 
from 0.60 until 0.80). For the medial rotation 
test a low coefficient was found (Kappa= 0.28, 
p=0.28). 

Conclusion Based on the excellent reliability of 
the subtests it is recommended to measure the 

shoulder girdle position and the maximal active 
humeral elevation in pwMS. The use of these 
tests in clinical practice can facilitate the 
identification of alternated scapular position 
and scapulohumeral movement control. This in 
turn can enhance the specific training of the 
shoulder complex in pwMS. 
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influence the quality of life of people 
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Methodology: 66 people diagnosed with 
multiple sclerosis were evaluated, of which 37 
(57%) had a diagnosis of recurrent sender, 21 
(32%) progressive secondary and 7 (11%) 
progressive primary. As for groups by sex, 46 
of the participants (70%) were women while 19 
(30%) were men. The average age is 50.4 
years. Strength was assessed by clamp and 
dam dynamometry. In addition, they were 
administered the Multiple Sclerosis Quality of 
Live test (MSQOL-54) in its 54-item version. 
The data obtained was analyzed using the 
SPSS statistical analysis program.  

Results: A significant correlation was found 
between dominant hand prey strength (p 
<0.05) and non-dominant hand prey strength 
(p <0.05) and quality of life of people with 
multiple sclerosis. There isn`t a correlation, 
between the clamp force in the dominant hand 
(p> 0.05) and the clamp force in the non-
dominant hand (p> 0.05) with quality of life. To 
better understand the relationship between the 
variables studied, a linear regression was 
performed and it was obtained that both the 
force of prey explains 32% of the score 
obtained by the sample on the MSQOL-54 
scale (β-0.52; p <0.05) on the quality of life of 
people with multiple sclerosis.  

Conclusions: The data obtained for this work 
show that there is a relationship between 
strength of prey and quality of life. In addition, 
the force of prey in dominant hand is more 
representative. On the other hand, no 
significant relationships have been found 
between clamp force and quality of life of 
people with multiple sclerosis. 
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Question 

Multiple sclerosis (MS) is a serious 
autoimmune disease of the Central nervous 
system that affects young people (25-40 years) 
mostly. The prevalence of MS in the world is 
about 2-2.5 million. MS attacks motor and 
sensory systems, which has a significant 
impact on the mechanisms of maintaining 
balance function (BF), increasing the risk of 
falls and injuries, functional dependence and a 
decrease in the life quality. 

To evaluate the role of foot afferent activity in 
maintaining of BF in patients with MS at the 
stage of clinical compensation. 

Methods 

32 patients with MS (mild-to-moderate balance 
disorders (BD) were examined. The average 
age was 33.92±8.47 years. There was used 
computer stabiloanalyzer "Stabilan-01-2" with 
biofeedback. "Test of isometric contraction of 
the leg muscles" was conducted, which allows 
studying the process of holding the static load 
by the legs. The effort pressure dynamics can 
shows the progressive weakness and fatigue 
of muscles and dynamics of the foot shows 
how person makes an effort on its toe or heel 
mostly. 

Results 

In analyzing the dynamic of the foot pressure 
force in the support phase, there was no 
significant asymmetry of the foot pressure 
force in the support phase: the left is 57.4 kg 
(39.7; 68.4) compared to the right 65.2 kg 
(20.3; 75.6), p 

Conclusions 

There was no significant decrease in the 
strength and asymmetry of foot dynamics in 
patients with BD in MS at the stage of clinical 

compensation. However, the formation of a 
pathological pattern of foot dynamics in the 
pressure of the toe on the support surface was 
noted in a larger percentage of cases, which 
may cause balance disorders. 
Mechanoreceptors of foot play an important 
role in the reflex coordination of muscle tone, 
which is necessary to maintain body position 
and perform movements. Thus, performing 
exercises with increased proprioceptive 
stimulation will help to correct and improve 
control to maintaining BF, by activating 
sensory feedback mechanisms when 
performing movements. 
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Introduction Patients suffering from multiple 
sclerosis (MS) experience various sleep-
related disorders (SRD) that hamper their 
functioning and quality of life. Screening SRD 
with easy-to-use tools is mandatory in order to 
determine who should undergo 
polysomnography. We hereby aim to assess 
the validity of the Epworth Sleepiness Scale 
(ESS), a validated questionnaire in overall 
population and widely used in studies and daily 
practice for MS, in this population. Methods 
This study was based on the HandiSom 
database, a prospective registry of patients 
with neurological handicap jointly followed by 
our PRM department, and the sleep laboratory 
of the clinical physiology department within the 
same institution. All patients underwent at least 
one full-night PSG and answered a series of 
sleep and fatigue-oriented questionnaires. 
Patients were included in our analysis if they 
had a confirmed diagnosis of MS. Primary 
outcome was metrological parameters of the 
ESS for obstructive sleep apnea syndrome. 
The apnea-hypopnea index, periodic limb 
movement index and fatigue severity score 
were duly noted, and correlations were 
searched as secondary outcomes. Results 
Between March 2014 and December 2019, 59 
patients with MS underwent at least one PSG 
and answered all questionnaires. Mean age 
was 55.2±10.5 years old, (37 women) and 
median EDSS was 7 [6.5;7.5]. Fifty-eight had 



at least one sleep-related complaint: insomnia 
(n=27), daytime sleepiness (n=19), snoring 
(n=22) and urge to move lower limbs while 
lying down (n=37). Mean ESS was 7.8±4.8 
(med. 7 [4;12]). For metrological performances 
of the ESS to identify sleep disordered 
breathing (AHI >5 and at least one sleep-
related complaint), sensitivity and specificity 
were 0.38 and 0.53 respectively. Predictive 
values were 0.67 and 0.26, respectively 
positive and negative. ESS and FSS were 
moderately correlated (r=0.371 [0. 032;0.634] 
– p=0.033). None of those were correlated with 
respiratory disturbances measured by the AHI 
(respectively p=0.369, p=0.415). Conclusion 
Although the ESS was initially validated to 
detect excessive daytime sleepiness that may 
reflect obstructive sleep apnea in non-
neurological population, our results suggest 
that this may not be an adapted tool in MS 
patients, as neurological fatigue can be 
considered a confounding factor.  
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Effect of neurofeedback on the 
cognitive rehabilitation of a patient 
with severe head trauma 
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Muñoz1,3 
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Question: Neurofeedback (NFB) has been 
found effective for the treatment of attention 
deficits in ADHD. In the case of TBI, the 
variability of the cases, type of study and the 
results obtained mean that there is no 
consensus on the usefulness of this technique 
for cognitive rehabilitation. In the case of 
cognitive rehabilitation, neuropsychological 
rehabilitation (NPR) remains the only validated 
treatment option. If the rehabilitation of 
attention deficits leads to an improvement in 
cognitive processes, question is, will the use of 
NFB improve cognitive abilities in the same 
way as classical NPs therapy? Cognitive 
changes are expected to correspond to 
changes in the EEG (1, 2) 

Method: Eight sessions of thirty minutes of 
NFB guided by EEG in the motor zone were 
performed on a 20-year-old patient with severe 
head trauma. The patient was evaluated with 
an NPS battery and an EEG at the beginning 
of the therapy, immediately after and after 14 

days from the end of it. After a period of 
washing, an EEG was performed after two 
weeks of NPS rehabilitation. Changes in brain 
activity were measured through analysis with 
Loreta and PSD 

Results: NPs scales indicate an improvement 
in attention and basic cognitive processes 
immediately after therapy, returning to initial 
data after a rest period. EEG shows a 
reduction of the frontal and central theta power 
(M1 and S1) of the left hemisphere, an 
increase of the bilateral power in the 
precuneus and Cuneo (BA7, BA18, BA19), 
these changes were observed to a lesser 
extent in the low beta band (13Hz-18Hz). After 
the rest period, EEG had no significant 
differences from the initial one. EEG obtained 
after the NPS therapy resembled that obtained 
after the NFB. 

Conclusions 

The use of NFB was as effective as NPS 
therapy in improving cognitive and attentional 
abilities. Areas that obtained changes in  EEG 
after therapy are related to the attentional 
processes, information processing and 
visuospatial and motor care, also obtaining 
better scores on scales that measure said 
cognitive processes. It remains to be proven 
whether performing both therapies at the same 
time will produce a synergistic effect. 
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Effect of the MNRI reflex 
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INTRODUCTION: This study provides data on 
Masgutova Neurosensorimotor Reflex 
Integration (MNRI) on: 1) the Reflex 
Assessments of children with cerebral palsy 
(CP), 2) Brain mapping (QEEG), and 3) 



regulation of their neurotransmitters. Seventy-
eight individuals aged 2-19 years 
(M±SD=7,65±4,85) diagnosed with cerebral 
palsy were included in the Study Group and 
received an 8-day MNRI Reflex Integration 
treatment intervention. 

METHODS: The evaluative methods of effects 
of MNRI treatment included: 

1) The MNRI Reflex Assessment (Reflex 
Maturity Scaling) in the study group before and 
after the rehabilitation program. This group 
received the MNRI Reflex sensory-motor 
neuromodulation rehabilitation program. 

2) Brain mapping (a qualitative analysis of 
EEG records from phases 1, 2, and 3 before, 
during, and after rehabilitation with the MNRI 
treatment. 

3) Neurotransmitters Analysis (the test utilized 
the #9123 extended panel including 12 
neurotransmitters: epinephrine, 
norepinephrine, dopamine, dopac, serotonin, 
5-HIAA, glycine, taurine, GABA, glutamate, 
PEA, and histamine). 

RESULTS: All three evaluation methods 
showed substantial positive changes in 
children with CP in corresponding areas after 
the MNRI treatment, particularly: 

1. the results of post-assessment of 
reflexes of these CP children after the 
MNRI treatment show that 66.7% / 26 
of their reflex patterns (out of 30 
patterns) have changed within 8 days 
of the MNRI Therapy Program. 

2. Post-brain map results after the MNRI 
interventions showed improvement in 
79.5% (n=62 out of 78) study 
participants. The degree of an 
improvement after the therapy varied 
from subject to subject and only a 
small proportion of clients showed no 
evidence of significant brain mapping 
improvement 8.97% (n=7). 

3. The neurotransmitters analysis 
showed improvement in: a) regulating 
effect, b) enhancement of stress 
regulation (taurine decrease); c) an 
anti-inflammatory effect (improving 
cytokinesis), d) restoration tendency 
for nerve fibers (serotonin as a 
modulator for glutamate), d) hormonal 
changes supporting muscle tone 
regulation and motor control support. 

CONCLUSION: These findings suggest that 
the MNRI Program positively impacts 
neurological and endocrine system 
homeostasis through neurotransmitter and 
stress hormone modulation. 
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Peripheral mechanoreceptor 
activation modulates mesolimbic 
gaba and dopamine neurons and 
ameliorates withdrawal symptoms 
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Abstract: 

Question: The therapeutic benefits attributed to 
activation of peripheral mechanoreceptors are 
poorly understood.  There is growing evidence 
that mechanical stimulation (MStim) modulates 
substrates in the supraspinal central nervous 
system (CNS) that are outside the canonical 
somatosensory circuits.  The aim of this study 
was to evaluate the effects of MStim applied to 
the cervical spine on neurons and 
neurotransmitter release in the mesolimbic 
dopamine (DA) system, an area implicated in 
reward and motivation, in the context of 
alcohol-use disorder. 

Methods: Electrophysiological, 
pharmacological, neurochemical, surgical and 
behavioral techniques, in male Wistar rats, 
were utilized. 

Results: We demonstrate that low frequency 
(45-80 Hz), but not higher frequency (115 Hz), 
peripheral MStim to the lower cervical spine 
depresses firing of ventral tegmental area 
(VTA) GABA neurons (52.8% baseline; 450 
sec) and increases VTA DA firing (248% 
baseline; 500 sec) and basal (178.43 % peak 
increase at 60 min) and evoked DA release in 
the nucleus accumbens (NAc; 135.03 % peak 
increase at 40 min).  Furthermore, MStim-
induced DA release was mediated, in part, by 
endogenous opioid and acetylcholine release 
in the NAc (Fig. 1). Additionally, peripheral 
mechanosensory stimulation provided 
protection against chronic ethanol withdrawal 
symptoms and dependence-induced 
insensitivity of VTA GABA neurons to ethanol 
reintroduction (Fig. 2). 

Conclusions: These findings demonstrate 
robust effects of MStim on CNS substrates not 
typically associated with somatosensory 
circuits and suggest the need to explore more 
broadly the extra-somatosensory effects of 

peripheral mechanoreceptor activation and the 
specific role for mechanoreceptor-based 
therapies in the treatment of substance abuse.  

Fig. 1 
 

 

Fig. 2 
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Background : Several clinical studies have 
demonstrated that transcranial direct current 
stimulation (tDCS) can change cerebral blood 
flow with a polarity-specific manner. However, 
there is little information about possible 
underlying mechanisms for the modulation of 
cerebral blood flow by tDCS. The purpose of 
this animal study was to evaluate changes in 
functional or structural changes in cortical 
blood vessel by tDCS. 

Method : Under general anesthesia, the head 
was mounted on stereotaxic instrument and 2 
circular electrodes were attached to both sides 
of the exposed skull of Sprague–Dawley rats. 
tDCS was applied bilaterally through the 
electrode on the skull with intensity of 150 µA 
and duration of 20 min. 

Results : On the fixed brain slice, the intensity 
of Evan blue in the cortical vessel was 
decreased in the cortex ipsilateral side to 
cathodal tDCS (C-tDCS) (Fig.1) and but the 
intensity was increased in the cortex to anodal 
tDCS (A-tDCS). These findings indicate that C-
tDCS results in decrease in size or blood flow 
of cortical blood vessels. Under the 
microscopic imaging, A-tDCS significantly 
resulted in increase in diameter of blood 
vessels in the cortex. There was the 
upregulation of oxygen and nitric oxide 
concentrations in the cortex during A-tDCS. In 
contrast, C-tDCS cause reductions of sizes of 
cortical blood vessels and of oxygen 
concentration. But there is a little changes in 
concentration of nitric oxide in the cortex under 
C-tDCS. 

Conclusions : These results suggest that 
tDCS may modulate functional changes in 
blood flow by changes in the release of nitric 
oxide from neurons or vessels in the cortex. 
Further experiment is needed to elucidate the 
source of nitric oxide release by tDCS. 

keywords : Transcranial direct current 
stimulation, cortical blood vessel, polarity-
specific 
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Question: Human locomotive movement is 
consisted of spinal reflexes. Lumbar posterior 
root afferents stimulation can modify the spinal 
reflex networks and elicit of locomotor like 
movements. We developed newly 
transcutaneous electrical spinal stimulation 
(FAST walk) system for gait rehabilitation of 
stroke patients. One hundred Hz 
trnascutaneous electrical stimulation was 
applied at mid-late stance and initial swing 
phase of paretic lower extremity during 
treadmill gait. The stimulation intensity was set 
at two times of sensory threshold. The aim of 
this study is to assess the effect of our newly 
developed transcutaneous electrical spinal 
stimulation for patients with stroke. 

Methods: Participants were chronic stroke 
patients. They received two sets of 15minutes 
treadmill gait training with FAST walk system 
for 10 times. We assessed 10m walk test, and 
gait analysis before and after 10 times gait 
training with FAST walk system. We measured 
stride and time symmetric index (TSI) with gait 
analysis. Spinal reciprocal inhibition was 
assessed with soleus H reflex conditioning-test 
paradigm. 

Results: We found significant improvement of 
10m walk speed, stride and TSI. We found 
significant modulation of spinal reciprocal 
inhibition after gait training with FAST walk 
system. 

Conclusions: FAST walk systems may 
increase spinal locomotor circuitry during 
treadmill gait and increased stance stability 
and stepping movement of paretic leg. 
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With the increase of life expectancy, the 
proportion of people of 65 years and older is 
estimated to rise. Healthy aging is paralleled 
by a reduction of learning capability, at least 
partially, attributable to changes in sleep 
physiology. Non-invasive brain stimulation 
(NIBS) has shown potential for memory 
enhancement when applied during sleep. The 
present study was designed to investigate the 
effects of a novel physiologically-inspired NIBS 
protocol applied during daytime nap on sleep-
dependent motor memory consolidation. 

Healthy older subjects (>60yo) are enrolled in 
this randomized, double-blind, sham-
controlled, parallel design study.  Motor 
training consists of 4 sessions; subjects 
perform a training session of a motor gripper 
task at 10 am and are retested later at 4:30 
pm, 24h and 7 days post-training. They are 
instructed to perform a five element sequence 
with their left hand as fast and accurate as 
possible by pressing and releasing a gripper in 
a self-paced fashion. After the initial training, 
they have 90 min opportunity to take a daytime 
nap under polysomnography monitoring while 
physiologically-inspired NIBS (spindle-like) is 
applied to the right motor cortex. 

Motor performance metrics (e.g., speed, 
accuracy, and error rate) are calculated for 
each sessions to compute pre-post changes 
for both verum and sham conditions. Sleep 
physiological parameters (e.g., sleep stages, 
spectral power, and spindle density) are 
extracted to associate with changes in motor 
performance over 4 sessions. 

The data acquisition is ongoing, until the 
conference we will have the full set of data and 
will be able to provide detailed results. 
Preliminary results suggest that subjects 
successfully gain motor skills during the 
experiment. We observe changes in spindle 
and slow oscillation power bands over the 
naptime. We expect that NIBS enhances motor 
memory consolidation and that the 
enhancement is associated with changes of 
sleep physiological parameters. 

This project is a proof-of–principle study 
addressing the effects of NIBS during daytime 
sleep on motor consolidation in the elderly. 
The long-term goal is to provide a basis for 
novel neurorehabilitation approaches in 
particular to support functional recovery in 
individuals with motor impairment such as after 
stroke. 
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Question 

The supplementary motor area (SMA) is 
involved in planning and executing both simple 
and complex motor tasks contributing to gait, 
posture, gross trunk, and limb movements. The 
right lower parietal lobule is involved in the 
judgement of subjective postural verticality 
(SPV). Here we examined the effect of 
transcranial direct current stimulation (tDCS) of 
SMA on SPV. 

Methods 

Subjects were 24 healthy right-handed adults, 
(male 18, female 6: mean±SD age 28.7 ±5.9 
yrs). Apparatus comprised a seat that could be 
tilted in the sagittal planes. The tiltable seat 
was fitted with a harness, so subjects" vertical 
posture was determined by seat angle. By 
tilting the seat, blindfolded subjects were 
oriented by 15° or 20° from vertical towards 
vertical at a rate of approx. 1.5°/s, being the 
threshold of semicircular vestibular organ 
stimulation, with tilt angle recorded by an 
inclinometer in increments of 0.1° until subjects 
reported being upright. Eight trials were 
performed for 15° and 20° either side of 
vertical in the sagittal plane in pseudorandom 
order. Trials were classified into tDCS(n=12) of 
SMA group, and control group (sham 
tDCS,n=12). The upright position was 
considered to be at 0°. Frontward tilts were 
considered to be positive, and backward tilts 
were considered to be negative. All statistical t-
tests were completed using SPSS 24. 

Results 

In the tDCS of SMA group, for trials performed 
before and after tDCS (anode: front of Cz, 
cathode: inion, 1mA, 20min), mean SPV were -
0.24±1.13° and -0.74±1.71°, mean SD were 
3.32±1.73° and 2.50±1.59°(p<0.05), 
respectively. In the control group, before and 
after sham tDCS mean SPV were -0.06±1.29° 
and 0.03±1.33°, mean SD were 3.92±1.45° 
and 2.02±0.46° respectively. The reduction in 



SD was greater, and the size of SD was 
smaller among before and after treatment in 
tDCS of SMA than the control group. 

Conclusions 

Transcranial direct current stimulation of 
supplementary motor area improved subjective 
postural verticality. tDCS stimulation reduced 
the error in SPV compared to that in control 
subjects. This suggests that tDCS of SMA 
facilitates SPV. 
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functional changes in cortical blood 
flow by transcranial direct current 
stimulation 

E. H. Yu1, I. H. Kim1, J. Min1, Y. I. Shin1 
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Rehabilitation Medicine, Yangsan-si, South Korea 

Objectives  
Several clinical studies have demonstrated that 
Transcranial direct current stimulation (tDCS) 
can change cerebral blood flow with a polarity - 
specific manner. However, there is a little 
information about possible underlying 
mechanisms for modulation of cerebral blood 
flow by tDCS. The purpose of this study was to 
evaluate changes in functional or structural 
changes in cortical blood vessel by tDCS. 
Design  
tDCS was applied bilaterally on the skull with 
intensity of 150 uA and duration of 20 min from 
Sprague - Dawley rats. Structural changes in 
cortical blood vessel were evaluated by 
imaging cortical blood vessel stained with 
Evans-blue dye or by direct visualization of 
cortical vessels stained with fluorescent dye 
with a confocal microscope. Functional 
changes was monitored by direct 
measurement of cortical blood flow with a 
Laser-Doppler and by direct recording of 
oxygen and nitric oxide concentration from the 
cortex using a voltammetric technique. 
Results  
Anodal tDCS resulted in increase in diameter 
of blood vessels in the cortex and also 
upregulation of oxygen and nitric oxide 
concentrations in the cortex. In contrast to, 
cathodal tDCS cause the reduction of size of 
cortical blood vessels and of oxygen 
concentration. But there is a little changes in 
concentration of nitric oxide in the cortex under 
cathodal tDCS. 
Conclusions  

This results suggest that tDCS may modulate 
functional changes in blood flow by changes in 
release of nitric oxide in the cortex. 
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Question 

In patients with stroke, vibratory stimulation to 
the neck muscles not only improves unilateral 
spatial neglect but also reduces the postural 
disturbance. The aim of present study was to 
investigate the effect of proprioceptive 
stimulation by neck muscle vibration (NMV) on 
the subjective postural vertical (SPV) in the 
frontal plane. 

Methods 

The participants were 12 healthy adults, nine 
males and three females (mean±SD; age 
29.0±4.8, height 166.3±6.3, weight 58.7±6.5). 
Participants were applied NMV on the left side 
for 10 min, with a frequency of 80 Hz. The SPV 
was measured using the electrical vertical 
board (EVB). This device is surrounded by 
walls on the back and left and right and can be 
rotated by a motor. Participants sat on the EVB 
without ground contact and with their trunk 
fixed and arms crossed in front of their chest. 
Their head and legs were unrestrained. The 
experimenter controlled the EVB seat by tilting 
it toward a vertical position from a 15°or 
20°position, moving it 1.5°/s. The tilt of the seat 
was measured using a digital inclinometer 
when the participants stated that they had 
reached a true vertical position. The SPV 
measurement was performed in eight 
trials/session so that the starting position and 
angle would be pseudorandom. The upright 
position was considered 0°, whereas rightward 
tilts and leftward tilts were regarded as positive 



and negative, respectively. The mean (tilt 
direction) and standard deviation (variability) of 
the eight trials were calculated. The SPV was 
assessed three sessions; before, during 
(online), and after the NMV. One-way ANOVA 
was used to test the effect of NMV. 

Results 

There was no significant difference between 
three sessions in the tilt direction. For the 
variability, the before, online, and after were 
3.2±1.4, 2.2±1.2, and 2.3±0.7 respectively, and 
the variability was significantly reduced in 
online and after (p<0.01). 

Conclusions 

The effects of NMV on posture, indicating a 
crucial role of multiple sensorimotor 
integrations for body orientation in space. 
Therefore, a sense of body perception might 
become more sensitive by NMV. From the 
results of this preliminary study, the NMV may 
be more effective in patients with SPV 
abnormality. 
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Motor skill learning is a crucial process to 
adapt to changes in daily life. Sleep-dependent 
consolidation, beyond others, is involved in 
motor learning. Healthy aging is paralleled by a 
reduction in motor learning capabilities, 
partially due to an impairment in sleep-related 
consolidation. One promising line of research 
to tackle age-related decline in learning is the 
modulation of sleep-dependent motor 
consolidation by non-invasive brain stimulation 
(NIBS). 

To test the efficacy of a novel NIBS protocol 
during sleep on motor memory consolidation in 
healthy older adults (>60 years old), we 
designed a parallel, randomized, double-blind, 

sham-controlled study. The participants are 
included in a 4-day experiment in which they 
perform a new motor skill acquisition task in 
the magnetic resonance imaging (MRI) 
scanner. After the initial learning session, they 
take a short day-time nap during which they 
receive a physiologically-inspired spindle-like 
stimulation or a placebo stimulation. After the 
sleep period, the subjects are redirected to the 
MRI to be retested on the task. Follow-up 
measures are conducted 24 hours and 7 days 
later. The behavioural data are analysed in 
terms of pre-post changes in speed and 
accuracy. Similarly, we analyse the task-based 
fMRI data and compare the brain activations 
after the nap compared with before. Finally, we 
search for brain activation correlates of motor 
learning. 

The data acquisition is ongoing; we will have 
acquired the full dataset and will be able to 
provide detailed results at the conference. 
Preliminary analysis suggests that subjects 
successfully gain motor skills during the 
experiment. These observations are 
accompanied with altered activation over the 
motor network. We expect that NIBS enhances 
the beneficial effect of sleep on motor learning 
and that the enhancement is associated with 
changes in motor network activity. 

This proof-of-principle study is conducted in 
order to test an innovative NIBS protocol in a 
population with reduced motor learning 
capabilities. The long-term goal is to use this 
strategy as an additive technique to optimize 
neuro-rehabilitation and support functional 
recovery in individuals with motor impairment 
such as after stroke. 
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Cognitive improvements in mild to 
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Question 

Alzheimer"s Disease (AD) is the prevalent 
cause of dementia in the elderly. Treatment 
programs should include pharmacological and 
neuropsychological treatments as well as non-



invasive brain stimulation (NIBS) to best 
stimulate patients" cognitive reserve (CR). 
Repetitive transcranial magnetic stimulation 
(rTMS) is a non-invasive method to modulate 
cortical excitability. When combined with 
simultaneous cognitive training, rTMS can 
significantly improve cognitive functions over 
time. We aimed to investigate the effects of 
such treatment on cognitive functions of 
patients presenting with mild to moderate AD. 

Methods 

45 mild to moderate AD patients were included 
(21 Female; mean age 70.6±8.6y; mean Mini 
Mental Scale Examination score before 
treatment: 21.3±6.8). 30 sessions of rTMS 
(10Hz) combined with cognitive training we 
applied over 6 weeks. RTMS targeted 6 
cortical areas: bilateral dorsolateral prefrontal 
cortex, Broca, Wernicke, and bilateral parietal 
somatosensory association cortices. Pre and 
post treatment, patients underwent a detailed 
neuropsychological evaluation testing cognitive 
functions (language, memory, attention, 
executive functions) and including ADAS-Cog 
test (Alzheimer's Disease Assessment Scale-
Cognitive Subscale) and Clinical Dementia 
Rating scale (CDR). This evaluation was 
repeated 6 months after the end of treatment 
for follow-up. 

Results 

Patients showed significant improvements at 
the ADAS-Cog (mean pre-treatment score: 
26.6±13.8; mean post-treatment score: 
21.3±13.7, p=0.001), and at the CDR (mean 
CDR pre-treatment: 0.8±0.4; mean CDR post-
treatment: 0.6±0.4, p=0.048). Responders to 
treatment had a significantly higher education 
(14.5 vs 12y, p=0.043). Six months after 
treatment, responders" CDR scores were still 
unchanged. 

Conclusion 

10Hz rTMS combined with cognitive training 
could induce functional and symptomatic 
improvements in AD, especially in patients with 
higher education. Besides, cognitive 
improvements in AD have been shown to be 
greatly correlated with residual cognitive 
functions. The benefits evidenced in our study 
could be directly dependent on the 
engagement of cognitive reserve in these 
patients, suggesting that this treatment might 
be particularly suited for patients with higher 
cognitive reserve. 
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Spasticity is a common debilitating condition 
often found in patients following stroke, spinal 
cord injury and multiple sclerosis, resulting in 
significantly impaired functional movement, 
and is characterized by a velocity-dependent 
increase in muscle tone. Treatment options are 
limited and there are currently no non-
pharmacological or non-invasive modalities 
that are approved. Botulinum toxin, which has 
been approved to treat spasticity, can be 
associated with adverse effects and 
diminishing efficacy over time. We have 
recently shown the first direct link between the 
emergence of spasticity and overexpression of 
NKCC1, a neuronal Na-K-Cl co-transporter 
responsible for maintaining chloride gradient 
across cell membranes (Mekhael 2019). 
Furthermore, we have also reported that trans-
spinal direct current stimulation (tsDCS) paired 
with peripheral stimulation suppresses 
hyperexcitable spinal motor neurons causing 
excessive muscle contraction in mice, and 
lowers NKCC1 levels and spasticity levels for 
up to 4 weeks post-treatment. In a crossover 
pilot study performed in chronic stroke patients 
with upper-limb spasticity (Paget-Blanc 2019), 
we utilized a novel, non-invasive 
neuromodulation device that uses multi-site 
DCS ("MyoRegulator"). We demonstrated that 
20-minute treatments on 5 consecutive days 
with MyoRegulator significantly reduced 
objectively measured muscle resistance and 
clinically measured spasticity, and significantly 
improved motor performance, both 
immediately after and during 5 weeks post-
treatment, with no adverse side effects. 
Building on this work, we have initiated, with 
France"s Brain and Spine Institute (ICM), a 
randomized, double-blind pivotal trial that is 
evaluating the safety/efficacy of MyoRegulator 
in treating lower-limb spasticity in chronic 
stroke. The trial will enroll 44 subjects, who are 
randomized to receive either sham or active 
stimulation for 5 consecutive 20-minute 
sessions. Primary efficacy endpoint is 
reduction in spasticity by Tardieu scale, and 



secondary endpoints are gait analysis, 10-
meter Walk Test, Global Clinical Impression 
(CGI) scale, H-reflex, and Fugl-Meyer.  Follow-
up visits will go to 3 months following end of 
treatment. The trial is more than halfway 
enrolled, and study results are expected in late 
2020. 

P0356 
Acute effects of single session of 
dual, anodal and cathodal 
transcranial direct current 
stimulation on muscle strength in 
young healthy – a randomized 
sham-controlled study 

O. Vimolratana1, P. Jitkaew1, M. Sawatdipan1, 
T. Prathum1, K. Chaichanudomsuk1, R. 
Panturat1, W. Klomjai1 

1Mahidol University, Faculty of Physical Therapy, Nakhon 
Pathom, Thailand 

For decades, several literatures had 
investigated methods that optimize an increase 
in muscle strength. Transcranial direct current 
stimulation (tDCS), a noninvasive electrical 
stimulus that induces changes in cortical 
excitability depending on polarity used. tDCS 
has been investigated regarding its effects on 
muscle strength. Nonetheless, there is still no 
consensus, in which tDCS montage is optimal 
to improve strength performance. Thirty-six 
right-handed young healthy participants were 
randomly allocated into 4 groups (anodal, 
cathodal, dual or sham). 
Anodal/Cathodal/Sham tDCS was applied over 
the primary motor cortex (M1) of the dominant 
hemisphere, for dual-tDCS; anodal electrode 
was applied over the M1 of the dominant 
hemisphere and cathodal was over the M1 of 
the non-dominant hemisphere for 20 minutes 
delivered at an intensity of 2 mA. Maximal 
isometric torque (MIT) of wrist, elbow, hip and 
knee muscles were assessed by a specific 
hand-held dynamometer before and after 
tDCS. Our results showed that only anodal 
stimulation significantly improved MIT of knee 
flexor and extensor, while no improvement was 
found in the other groups. No significant 
improvement were found for wrist, elbow and 
hip muscles in all groups. However, our 
positive results of knee muscles are in 
agreement with several studies showing that 
anodal tDCS may be used as add-on tool in 
muscle strengthening program especially in 
tasks involving isometric contractions. 

 

 

 

 

 

 

 

 

 

 

 

 

P0359 
Motor cortex modulation by 
rhythmic auditory stimulation 
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Nardone1,2,5, E. Trinka2 
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Neurology, Salzburg, Austria 2Paracelsus Medical 
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University Vienna, Neurology, Vienna, Austria 4Medical 
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Hospital Meran, Neurology, Meran, Italy 

Objective: Persisting deficits in motor function 
are a prevalent consequence of brain injury for 
example caused by stroke and affected 
patients depend on efficient 
neurorehabilitation. Auditory rhythms can 
induce movements in listeners as one can 
observe by watching people tap or nod in 
synchrony with the beat of musical pieces. 
Obviously, there are excitatory links between 
the auditory and the motor system. High-
groove is a musical quality that entrains easily. 

On this background, the following study aimed 
to investigate if passive listening to high-
groove rhythms can increase motor cortical 
excitability and if possible, changes last for one 
hour. 



Methods: In thirteen healthy subjects, 
parameters of cortical neuromodulation 
(resting motor threshold, motor evoked 
potentials, short intracortical inhibition and 
intracortical facilitation) were examined using 
transcranial magnetic stimulation before (T0), 
directly after (T1) and one hour after (T2) a 
fifteen-minute high-groove rhythmic auditory 
stimulation. 

Results: Motor thresholds significantly 
decreased directly after high-groove 
stimulation (T1) but this effect was no longer 
present after one hour (T2). No impact on the 
remaining parameters was found. 

Conclusions: This study showed that passive 
listening to high-groove rhythms for fifteen 
minutes led to an increased excitability of the 
motor cortex. However, the effect did only 
persist less than one hour. 

Regarding significance of these findings for 
neurorehabilitation, more research on this topic 
is needed. In the course of further studies, one 
should investigate if a sustained modulation of 
motor cortex excitability and facilitation of 
movement can be evoked by improving 
rhythmic stimulation concerning stimuli 
selection and duration. 

P0360 
Transcranial electrical 
neuromodulation of both right and 
left temporal parietal junction can 
manipulate visual vertical 
perception 

B. P. Rimoli1, D. Favoretto1, L. R. Aguiar dos 
Santos1, D. Nascimento2, F. Louzada2, J. P. 
Leite1, D. J. Edwards3, T. E. Grespan dos 
Santos1 

1University of São Paulo, Department of Neuroscience and 
Science of Behavioral, Ribeirão Preto, Brazil 2University of 
Sao Paulo, São Carlos, Brazil 3Moss Rehabilitation 
Research Institute, Elkins Park, PA, United States 

Question: Visual vertical perception (VV) is 
commonly affected in patients after 
neurological lesions and has negative 
functional impact. Targeting the temporo-
parietal junction (TPJ), we demonstrated that it 
is possible to manipulate VV of healthy 
participants using conventional transcranial 
direct current stimulation (tDCS) and a more 
focal "high-definition" tDCS (HD-tDCS). In a 
double-blind controlled clinical trial, the present 
study aimed to progress our investigation and 
verify whether our HD-tDCS montage 

promotes different effects on VV error when 
applied over the right or the left TPJ. Methods: 
 Forty healthy right-handed participants, aged 
between 18 and 50; 22 women) received 
cathode center HD-tDCS3x1, at a current 
intensity of 2mA for 20 minutes, over the right 
or the left TPJ, in a crossover randomized 
design. VV was assessed using a virtual reality 
system. We analyzed VV effects of the right 
and the left stimulation conditions using a 
mixed-effects model. Results: The right and 
the left HD-tDCS3x1 conditions induced 
significant VV errors away from the targeted 
hemisphere. The results of the left and of the 
right stimulation conditions were statistically 
different from zero at 95% confidence level 
(p<2e-16). Conclusion: Cathode-center HD-
tDCS3x1 over either the right or the left TPJ 
induces an average directionally specific VV 
error away from the targeted hemisphere. 

P0361 
Neuroenhancement for novel skill 
acquisition – age matters 

T. Popa1,2, P. Maceira Elvira1,2, A. C. 
Schmid1,2, J. Timmermann3, M. J. Wessel1,2, 
M. Zimerman4, F. C. Hummel1,2 

1Swiss Federal Institute of Technology (EPFL), Defitech 
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4Ineco, Buenos Aires, Argentina 

Question: Old age is usually associated with a 
decline in cognitive functions, including 
impaired ability to acquire novel skills. This 
impacts activities of daily living, independence, 
and social integration. The present study 
assessed whether subjects of different age 
respond differently to non-invasive brain 
stimulation aimed at favoring motor learning. 

Methods: 60 healthy participants from three 
different age groups (young 18-30 yo, middle-
aged 50-65 yo, and old >65 yo) were trained in 
a finger sequence-tapping task over the course 
of five consecutive days, while receiving either 
anodal or sham transcranial direct current 
stimulation over the right primary motor cortex. 
All subjects were reassessed at one week and 
2 months after the end of the training. The 
motor performance was assessed with the 
number of correct key presses. 

Results: The main finding was that old and 
middle-aged participants, but not the young 



ones, experienced statistcally significant 
improvements when training was applied 
concurrent with real tDCS with respect to sham 
tDCS, with effects noticeable at the follow-up 
visits. 

Conclusion: Age plays a critical role in the 
benefit a person could receive from 
neuromodulation. These results also suggest 
that noninvasive brain stimulation is a 
promising and safe tool to potentially assist 
cognitive boosting and prolonged 
independence in most impaired, aged 
individuals. 

P0362 
Effective motor and sensory 
stimulation during radiofrequency 
session for adhesive capsulitis 

H. Mousa1 

1Alsadr Teaching Hospital, Basrah, Iraq 

Aims and objectives 

Adhesive Capsulitis is a common problem and 
can be associated with substantial disability. A 
variety of treatments have been tried, there 
have been promising results, and evidence is 
limited on the effectiveness of these 
interventions. Pulsed radiofrequency (pRF) to 
the suprascapular nerve (SSN) has been 
anecdotally reported as safe and reliable 
method. In this study show evidence of 
therapeutic motor and sensory stimulation in 
addition to the pRF SSN. 

Methods and materials 

Ultrasound guided steroid injections and pRF 
to the SSN procedures performed at Alsadr 
teaching hospital from July 2016 to September 
2018  were prospectively analysed. 110 
procedure divided into two groups. First group 
(60) had pRF to the SSN at suprascapular 
region. Second group (50) addational motor 
and sensory stimulation session via 
radiofrequency machine to the pRF SSN at 
supraclavicular region. Follow up of pain and 
restricted shoulder movements at first week, 
first month 4 months later on. 

Results Compared to pre-procedure score, 
patients reported highly significant decreases 
in pain scores and improved movement at all-
time points (P<0.001) in both groups. 
Comparing suprascapular pRF vs. 
supraclavicular pRF with stimulation, there was 

a significantly greater decrease in pain score 
and improved shoulder movements in the 
suprascapular group in the first week and first 
month (p<0.05). Regarded four month follow 
up group a significantly improve in the shoulder 
movements (p<0.05) while no significant 
difference was demonstrated in pain score. 

Conclusion 

pRF SSN with motor and sensory stimulation 
showed promising results to relieve pain and 
improve shoulder functions, however was too 
small a sample size for meaningful 
interpretation. 

Keyword: Pulsed radiofrequency (pRF), 
Suprascapular nerve (SSN) and Shoulder pain 
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Question (Introduction) 

The feasibility and the potential to promote 
change in motor areas of a training protocol 
alternating bimodal EEG-fMRI-NF and 
unimodal EEG-NF was assessed in chronic 
stroke patients. 

Methods 

Ten chronic stroke patients with upper-limb 
impairment received a multi-session 
Neurofeedback (NF) training protocol 
alternating 5 bimodal EEG-fMRI NF and 9 
unimodal EEG-NF over five weeks (Figure 1). 
Bimodal NF sessions included a calibration 
step (motor imagery of hemiplegic hand to 
extract regions of interest) and 3 NF training 
blocks. The data was processed using a 
previously described NF platform (Mano et al., 
2017) performing real-time EEG-fMRI 
processing and presentation of a feedback in 
the form of a ball moving proportionally to the 
average BOLD and EEG activity over the 
ipsilesional motor cortex. An adaptive 
rewarding strategy that more importantly 



weighted SMA at the beginning and then 
guided the patients towards activation of the 
ipsilesional M1 was performed (Lioi et al., 
2020). The evolution of BOLD activations 
across the 5 bimodal EEG-fMRI NF sessions in 
premotor and motor areas in a sub-sample of 
10 patients was analysed. A whole-brain 
analysis was performed to characterize cortical 
areas involved during NF and their evolution 
across time. 

Results 

Despite the demanding and intensive training 
protocol, all patients completed the 5 sessions. 
Figure 2 presents a representative example of 
activation maps of the first and the last training 
sessions for one patient. In this example the 
patient exhibited a higher activation of the 
ipsilesional M1 and a deactivation of the 
contralesional motor cortex in the last session 
of the training. A reduced activation of the SMA 
could also be observed as the training 
progressed. 

Conclusion 

These preliminary results show that multi-
session NF training is feasible. Its potential to 
promote reorganization of motor cortex 
activation in chronic stroke patients still needs 
to be demonstrated at the group level. 

Fig. 1 
 

 
Fig. 2 
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Transcranial magnetic stimulation (TMS) is 
used in different neurological and psychiatric 
diseases, as both a therapeutic and a 
diagnostic tool. Paired pulse TMS (ppTMS) is a 
TMS approach allowing to probe excitatory and 
inhibitory circuits, especially in the motor 
system. ppTMS phenomena can be 
differentiated by the length of the interstimulus 
interval (ISI) and, consequently, related to the 
local or more widespread transsynaptic 
neurocircuits. However, it is still unknown 
whether ppTMS phenomena have similar 
strength for different motor representations, 
and how such functional focality depends on 
the ISI length. 

24 healthy young volunteers were enrolled. 
Four ppTMS phenomena: SICI – short-interval 
intracortical inhibition, LICI – long interval 
intracortical inhibition, SICF – short-interval 
intracortical facilitation and ICF – intracortical 
facilitation, were investigated (ISIs were equal 
to 2, 100, 3 and 12 ms, correspondingly). We 
registered MEPs from the APB, extensor 
digitorum communis (EDC) and abductor digiti 
minimi (ADM). We used PCA to quantify the 
size of the common variability among muscles 
for each ppTMS paradigm and Bootstrap, 
Mann-Whitney U-test and FWER to test the 
difference of this common variability among the 
ppTMS phenomena. 

The average strength of ppTMS phenomena is 
presented in Figure 1. A common variability 
PCA factor was significantly different among all 
the ppTMS phenomena (Figure 2), showing 
the largest explained variability among 
muscles for LICI (88.0 %) and the smallest - for 
SICF (54.8 %).  

We demonstrate that the strength of ppTMS 
phenomena correlates across muscles, but the 
size of such shared variance is different for 
every ppTMS phenomenon. Interestingly, the 



length of the ISIs was not the main 
discriminative factor. Having ISI very similar to 
SICI`s, SICF has a much smaller first PCA 
component, indicating that it is more 
topographically specific. It may be due to the 
fact that SICF is possibly mediated by I-wave 
facilitation on a pyramidal neuron. SICF 
phenomena should be further investigated for 
the development of more functionally focal 
TMS approaches, including TMS cortical 
mapping and focal somatotopic 
neuromodulation, for example, after stroke. 

Fig. 1 
 

 
 
 

 

Fig. 2 
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reality that inspires self-body 
cognition for motor paralysis after 
stroke 
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Question: Upper extremity motor function after 
stroke recovers in only 50% of all survivors at 6 
months post-stroke. Therefore, maximizing 
recovery of motor function in the upper 
extremity after stroke is socially meaningful. 
This study aimed to clarify the effect of the 
kinesthetic perceptional illusion induced by 
visual stimulation (KINVIS) on upper limb 
motor function and the relationship between 

motor function and resting-state brain 
networks. 

Methods: Eleven patients with severe 
paralysis of upper limb motor function in the 
chronic phase (seven men and four women; 
age: 54.7 ± 10.8 years; 44.0 ± 29.0 months 
post-stroke) participated in the study. Patients 
underwent an intervention consisting of 
therapy using KINVIS and conventional 
therapeutic exercise (TherEX) for 10 days. Our 
originally developed KiNvisTM system was 
applied to induce KINVIS while watching the 
movement of the artificial hand. Clinical 
outcomes were examined to evaluate motor 
function (Fugle-Meyer Assessment, FMA) and 
spasticity (Modified Ashworth Scale, MAS), 
and resting-state brain functional connectivity 
(rsFC) by analyzing blood-oxygen-level-
dependent signals measured using functional 
magnetic resonance imaging. 

Results: FMA and MAS significantly improved 
after the intervention. The improvement in 
MAS scores reached a minimum of clinically 
important differences. Before the intervention, 
strong and significant negative correlations 
between the motor functions and rsFC of the 
inferior parietal lobule (IPL) and premotor 
cortex (PMd) in the unaffected hemisphere 
was demonstrated. These strong correlations 
were disappeared after the intervention. A 
negative and strong correlation between the 
motor function and rsFC of the bilateral inferior 
parietal sulcus (IPS) significantly changed to 
strong and positive correlation after the 
intervention. 

Conclusions: These results may suggest that 
the combination approach of KINVIS therapy 
and TherEX improved motor function and 
decreased spasticity in the paralyzed upper 
extremity after stroke in the chronic phase, 
possibly indicating the contribution of 
embodied-visual stimulation. The rsFC for the 
interhemispheric IPS and intrahemispheric IPL 
and PMd may be a possible regulatory factor 
for improving motor function and spasticity. 

P0366 
The effects of priming intermittent 
theta burst stimulation on 
movement-related and mirror visual 
feedback-induced sensorimotor 
desynchronization 

J. Zhang1, K. Fong1 

1Hong Kong Polytechnic University, Department of 
Rehabilitation Sciences, Hong Kong, China 



Background: The potential benefits of priming 
intermittent theta burst stimulation (iTBS) with 
continuous theta burst stimulation (cTBS) have 
not been examined in regard to sensorimotor 
oscillatory activities recorded in 
electroencephalography (EEG). 

Objective: The objective of this study was to 
investigate the modulatory effect of priming 
iTBS (cTBS followed by iTBS) delivered to the 
motor cortex on movement-related and mirror 
visual feedback (MVF)-induced sensorimotor 
event-related desynchronization (ERD), 
compared with iTBS alone, on healthy adults. 

Methods:Twenty participants were randomly 
allocated into Group 1: priming iTBS - cTBS 
followed by iTBS, and Group 2: non-priming 
iTBS - sham cTBS followed by iTBS. The 
stimulation was delivered to the right motor 
cortex daily for 4 consecutive days. EEG was 
measured before and after 4 sessions of 
stimulation. Movement-related ERD was 
evaluated during left-index finger tapping and 
MVF-induced sensorimotor ERD was 
evaluated by comparing the difference 
between right-index finger tapping with and 
without MVF. 

Results: After stimulation, both protocols 
increased movement-related ERD and MVF-
induced sensorimotor ERD in high mu and low 
beta bands, indicated by significant time 
effects. A significant interaction effect favoring 
Group 1 in enhancing movement-related ERD 
was observed in the high mu band (F (1, 18) = 
4.47, p = 0.049), compared with Group 2. 

Conclusion: Our experiment suggests that 
priming iTBS with cTBS delivered to the motor 
cortex yields similar effects with iTBS alone on 
enhancing sensorimotor activation induced by 
movement and MVF-based observation on 
healthy adults. Further investigation will be 
conducted to test the priming protocol in 
poststroke upper extremity rehabilitation. 
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reducing tonic inhibition of GABAA 
receptors upregulates neuronal 
activity in the motor cortex in rats 
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Question: Regarding the neuromodulation 
targeting GABA, the pharmacological approach 
requires subtype-selectivity to avoid adverse 
effects such as convulsant and anxiogenic 
effects. In particular, α5 subunit-containing 
GABAA receptors that regulate GABA-
mediated tonic inhibition are expected as a 
pharmacological target for stroke recovery. 
Since excessive tonic inhibition is known as 
obstruction of functional recovery after stroke, 
previous animal studies demonstrated that 
chronic treatment with a selective negative 
allosteric modulator of α5 subunit-containing 
GABAA receptors, L-655,708 promotes 
functional recovery by reducing tonic inhibition. 
However, there is no research addressing the 
acute effects of L-655,708 on the neuronal 
activity in the central nervous system (CNS). 
Therefore, the purpose of this study was to 
examine whether a single injection of L-
655,708 can enhance neuronal activity in the 
CNS without adverse effects. 

Methods: Male Wistar rats were randomly 
divided into 2 groups: a control group (CON) 
and a L-655,708 group (L655). We 
intraperitoneally administered L-655,708 to the 
L655 group at a dose of 0.50 mg/kg. To 
evaluate the locomotor activity and anxiety-
related behavior, the open field test was 
performed 30 min after L-655,708 
administration, followed by the tissue 
collection. Since detecting the IEGs expression 
is commonly used as a reliable method to 
confirm the neuronal activity in the CNS, IEGs 
expression including c-fos, Arc, and BDNF in 
the motor cortex and spinal cord were 
assessed using qRT-PCR. 

Results: Locomotor activity in the L655 group 
was significantly higher than that in the CON 
group. Importantly, L-655,708 administration 
had no obvious adverse effect on behavior. 
Furthermore, cortical c-fos mRNA expression 
in the L655 group was significantly higher than 
that in the CON group, whereas L-655,708 
administration hardly altered the IEGs 
expression in the spinal cord. 

Conclusions: Single injection of L-655,708 i.p. 
enhanced neuronal activity in the cortex, 
whereas its effect might be limited within the 
brain. This study provides a fundamental 
rationale that the neuromodulation with L-
655,708 could make a neuronal platform to 
facilitate activity-dependent plasticity 
specifically in the cortex without adverse 
effects. 



P0369 
The impact of paired cognitive 
training with transcranial direct 
current stimulation on everyday 
functioning for older adults with 
mild cognitive impairment – beyond 
conventional testing  

P. Cruz Gonzalez1, K. Fong 1, T. Brown2 

1The Hong Kong Polytechnic University, Department of 
Rehabilitation Sciences, Hong Kong, Hong Kong 2Monash 
University, Department of Occupational Therapy, 
Melbourne, Australia 

Background: Cognitive Training (CT) is a non-
pharmacological therapy that may enhance 
cognitive function, yet little evidence supports 
the transfer of cognitive improvement to real-
life situations when applied to individuals with 
mild cognitive impairment (MCI). CT 
strengthens neural circuits during practice, 
circuits that could be targeted by transcranial 
direct current stimulation (tDCS) to increase 
the likelihood of transmission across neurons 
and alter behaviour. Concurrent CT and tDCS 
may produce superior transfer effects 
noticeable in everyday function. 

Objective: To investigate the efficacy of CT 
coupled with multisession tDCS to produce 
transfer effects of everyday memory in older 
adults with MCI. 

Methods: Sixty-seven older adults with MCI 
participated in a randomised double-blind trial 
and were assigned to three groups: 1) tDCS 
combined with CT (tDCS+CT), 2) sham tDCS 
combined with CT (sham tDCS+CT) and 3) CT 
alone. All groups received nine sessions of 
computerised CT based on executive function 
over three weeks. Stimulation groups (verum 
and sham) received tDCS to the left prefrontal 
cortex and the contralateral brachioradialis 
muscle (anode left, cathode right) with 
concurrent CT. The Rivermead Behavioural 
Memory Test-3 (RBMT) was administered at 
baseline, post-intervention, and at six-week 
follow-up.  

Results: Total RBMT score improved in all 
groups after intervention and at follow-up (p < 
0.017) with a larger effect noted in the 
tDCS+CT group (d > 0.94). No tDCS specific 
effect was found between groups for total 
RBMT score (p = 0.97). Within-group 
differences were noted for RBMT sub-scores 
verbal, visual, prospective memory and new 
learning (p< 0.02). 

Conclusions: Computerised CT of executive 
function appears to produce robust transfer 
effects of enhanced everyday memory, yet 
concurrent tDCS provides no superior transfer 
effect.   

P0370 
Refractory pain related to brachial 
plexus avulsion successfully treated 
with an association of transcranial 
Direct Current Stimulation (tDCS) 
and Intensive Visual Simulation 
(IVS) – a case report 
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Introduction 

Between 50 to 95% of severe traumatic 
brachial plexus avulsion (TBPA) is associated 
with chronic neuropathic pain (Lovaglio 2019). 
As both peripheral and central processes 
contribute to TBPA related pain (Texeira 2015, 
Simon 2016), the association of 
neuromodulation techniques and behavioral 
therapies such as virtual visual feedback 
(Mercier 2009, Giraux 2003) may have additive 
effects to alleviate intractable pains 
(Lefaucheur 2008, Pinto 2018). We report the 
case of a successful chronic pain relief 
obtained by this innovative association. 

Case Report 

A 49-year-old male suffered a right brachial 
plexus C5-C7 traumatic avulsion 4 years 
earlier in a motorcycle accident. He benefited a 
non-successful neurotisation surgery and was 
chronically suffering from TBPA pain. His 
clinical examination revealed severe 
neuropathic chronic pains with tingling 
sensations, numbness, distal itching, dorsal 
anesthesia, palmar hypoesthesia, and 
recurrent painful electric shocks even with daily 
intakes of pregabalin (200mg x3/d) and 
duloxetine (60mg x2/d). After several 
medications" failure, a combined therapy with 
anodal tDCS (neuroConn DC Stimulator 
Neuro®) and intensive visual simulation 
training (IVS3, Dessintey®), a computerized 
video training technique close to mirror 
therapy, was proposed. 2 sessions per week 
were conducted with 20 min anodal tDCS over 
the contralateral motor cortex (left M1, 2mA) 
associated with 30 min IVS3 sessions. The 



tolerance was excellent with no related side 
effects. After 3 weeks (6 sessions), the patient 
reported a 50% decrease in painful attacks a 
day. After 10 sessions and 2 months of follow-
up, the patient reported a higher than expected 
level of pain relief. 

Discussion 

The present case report highlights the benefit 
of combining tDCS and Intensive Visual 
Simulation training to treat neuropathic chronic 
pain related to TBPA. Only a few studies have 
reported such combined therapeutic strategies 
(Kumru 2013, Pinto 2016, Soler 2010) and 
results appear to be promising. Although TBPA 
is a relatively rare condition, it mostly affects 
young adults whose pain relief is a major 
challenge for their quality of life. 

P0371 
Facilitation of motor learning by 
repetitive transcranial magnetic 
stimulation of the parietal cortex in 
the healthy people 

N. Pierre1, B. Sarah1, T. Francesco1 

1Hôpitaux universitaires de Genève, Département des 
neurosciences cliniques, Geneva, Switzerland 

Question: Recent studies have identified that 
parietal cortex plays a major role in motor 
learning [1][2]. Furthermore, evidence 
suggests that repetitive magnetic stimulation 
(rTMS) can modulate brain activity and boost 
behavioral function [3]. We propose to test an 
intermittent theta burst stimulation (iTBS) 
applied over the parietal cortex on motor gains 
and brain reorganization. 

Methods: 19 healthy subjects participated in 1 
session of iTBS coupled with motor learning. 
Participants were randomly assigned to one of 
2 groups: real iTBS and sham iTBS [4]. The 
learning task consisted in realizing a mirror-
drawing task. Brain function was assessed with 
motor evoked potential (MEP). Motor 
performance were measured 10 minutes and 
24 hours after learning. 

Results: Relative to sham, priming iTBS 
(before the training session) increased short-
term skill accuracy (error; real -42.3% vs sham 
-15.7%, p=0.02) but not one day after (real  -
42.5% vs sham -34.1%, p=0.43). Cortical 
excitability did not change after learning for 
either stimulation. However, our correlation 
analysis revealed that the behavioral 

improvements were significantly correlated 
with a reduction of the cortical excitability in the 
primary cortex (M1) (r = 0.47, p= 0.04). 

Conclusions: These results showed that 
parietal stimulation can speed up the early 
consolidation phase of motor learning and was 
associated with the modulation of M1 
excitability. 

[1] Deiber, M. P., S. P. Wise, M. Honda, M. J. 
Catalan, J. Grafman and M. Hallett (1997). 
"Frontal and parietal networks for conditional 
motor learning: a positron emission 
tomography study." J Neurophysiol 78(2): 977-
991. 

[2] Inoue, K., R. Kawashima, K. Satoh, S. 
Kinomura, R. Goto, M. Sugiura, M. Ito and H. 
Fukuda (1997). "Activity in the parietal area 
during visuomotor learning with optical 
rotation." Neuroreport 8(18): 3979-3983. 

[3] Bolognini, N., A. Pascual-Leone and F. 
Fregni (2009). "Using non-invasive brain 
stimulation to augment motor training-induced 
plasticity." J Neuroeng Rehabil 6: 8. 

[4] Tse, N. Y., M. R. Goldsworthy, M. C. 
Ridding, J. P. Coxon, P. B. Fitzgerald, A. 
Fornito and N. C. Rogasch (2018). "The effect 
of  stimulation interval on plasticity following 
repeated blocks of intermittent theta burst 
stimulation." Sci Rep 8(1): 8526. 
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Purpose of the study. The study of the effect of 
the demonstration of the first-person 
movement in virtual reality on the restoration of 
motor function in patients in the acute period of 
acute cerebral circulatory disorders. 



Materials and methods: 45 patients aged 58 ± 
7 years were analyzed in the acute period of 
acute cerebrovascular accident. Patients were 
randomly assigned to two comparison groups. 
Patients of the first group received 
rehabilitation in the amount of standards of 
medical care and additional classes on the 
neuro-trainer. The patients of the second group 
received only standard rehabilitation 
measures. As classes on a neuro trainer, a 
demonstration of first-person movement in a 
virtual reality environment was carried out in an 
amount of 3-7 sessions, lasting 15 minutes. At 
the same time, the patient could see his 
"virtual legs". The walking speed varied from 2-
5 km / h. Assessment of motor function 
according to Berg's balance test (14 questions, 
with a maximum score of 56, which 
corresponds to the absence of motor deficit). 

Results. Classes on the neurotransmitter show 
their effectiveness on the 15-19 day after the 
onset of a stroke. The most significant results 
are achieved at the beginning of classes on a 
neurotransmitter within 5-9 days after the onset 
of a stroke (p = 0.022). The degree of recovery 
of motor activity depends on the duration of 
classes on the neurotransmitter (p = 0.001), 
the maximum result is achieved in the first 3-5 
sessions. Findings. Classes on the 
neurotransmitter show their effectiveness on 
the 15-19 day after the onset of a stroke. The 
most significant results are achieved at the 
beginning of training on a neurotransmitter 
within 5-9 days after the onset of stroke (p = 
0.022). The degree of recovery of motor 
activity depends on the duration of classes in 
BP (p = 0.001), the maximum result is 
achieved in the first 3-5 sessions. The severity 
of paresis does not have a significant effect on 
the success of the motor tasks (if we are 
talking about severe and moderate severity of 
paresis). 

Fig. 1 
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Association between postural 
patterns of upper extremity and its 
impact on functional independence 
after acute encephalic lesion in 
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Saiz1 
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Spastic hypertonia of the upper limb after an 
encephalic lesion, such as Stroke or Traumatic 
Brain Injury, is a prevalent clinical sign causing 
abnormal postures and movement patterns 
due to hyperexcitability of the upper motor 
neurons and rheological alterations in the 
affected muscles. These alterations limit the 
use of the upper limb, restricting its functional 
activities and affecting the individual's quality 
of life and social participation. 

Object: To determine the association between 
spastic patterns of the upper limb, wrist, fingers 
and thumb, and independence in everyday 
activities after an acute encephalic lesion. 

Materials and method: The design is a cross-
sectional descriptive study. The sample 
consisted of 206 individuals who complied with 
the eligibility criteria and signed an informed 
consent. Clinical evaluation was carried out, 
including determination of the postural pattern 
of the upper limb according to Hefter and 
classification of the wrist, fingers and thumb; 
functional independence was evaluated using 
the Functional Independence Measure (FIM) 
and the Barthel Index (BI). 

Results: Univariate intersubject ANOVA was 
used to examine associations between each of 
the patterns and the two independence 
measures, FIM and IB. The results indicate 
that Pattern I of the upper limb is associated 



with greater functional dependence according 
to the scores on the FIM and IB scales. 

Conclusion: The postural pattern of the upper 
limb after encephalic damage is directly 
associated with functionality and functional 
independence after acute encephalic lesion. 

Fig. 1 
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Changes of white matter 
microstructure related to non-
linguistic cognitive impairment in 
post stroke aphasia 
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Questions: Patients with post stroke aphasia 
(PSA) in acute phase often have non-linguistic 
cognitive impairment. We supposed that PSA 
patients still have the non-linguistic cognitive 
impairment in recovery phase. The study 
intended to recognize the characteristics of 
non-linguistic cognitive impairment and the 

relevant changes of white matter 
microstructures of PSA patients in recovery 
phase. 

Methods: 10 PSA patients and 17 healthy 
volunteers (HCs) matched for age, gender, and 
educational years were enrolled. Western 
aphasia battery (WAB) and Loewenstein 
occupational therapy cognitive assessment 
(LOTCA) were respectively used to recognize 
aphasia and assess the non-linguistic cognitive 
function. Tract-based spatial statistics (TBSS) 
was used to calculate fractional anisotropy 
(FA), mean diffusivity (MD), axial diffusivity 
(AD) and radial diffusivity (RD) after collecting 
diffusion tensor imaging (DTI) data. Pearson 
correlation analysis was performed between 
diffusion metrics and LOTCA scores. 

Results: There were no statistically significant 
differences in general clinical information 
between two groups. Summary T-test was 
performed to compare the LOTCA scores 
between PSA patients and the Chinese healthy 
norm. We found that the total LOTCA score of 
the PSA group was significantly lower than the 
Chinese norm. The scores of orientation, 
spatial perception (SP), motor praxis (MP), and 
attention were also significantly lower than 
Chinese norm. Extensive decrease of FA and 
increase of MD and RD of bilateral inferior 
fronto-occipital fasciculus (IFOF), inferior 
longitudinal fasciculus (ILF), and left superior 
longitudinal fasciculus (SLF) were found in 
PSA patients compared with HCs. MD of right 
uncinate fasciculus (UF) was negatively 
correlated with SP and MP scores. RD of right 
UF was also negatively correlated with SP. FA 
of left UF was negatively correlated with 
orientation score and the MD and RD were 
positively correlated with it. 

Conclusion: Patients with PSA have non-
linguistic cognitive impairment. The integrity of 
the white matter microstructures can be 
extensively damaged, especially bilateral 
IFOF, ILF and left SLF. Impairments of SP and 
MP in PSA are related to the damage of UF. 

Fig. 1 
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Navigated transcranial magnetic 
brain stimulation as a tool of 
outcome prediction in patients with 
prolonged disorders of 
consciousness  
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Background and Goal of Study: uncertainty in 
consciousness regaining is one of the main 
challenges in patients with prolonged disorders 
of consciousness (PDOC). Hypothesis of our 
study: command-following in patients with 
PDOC uncovered with navigated brain 
stimulation (NBS) predicts consciousness 
regaining. 

Materials and Methods: NBS is a non-invasive 
cortical stimulation method; adjusted with MRI 
dataset it makes possible to lay out patient"s 
individual cortical anatomy. Simultaneous 
measurement of motor evoked potentials with 
electromyography is used to identify and verify 
motor representation areas in the cerebral 
cortex. Excitation of the motor center 
responsible for the movement in response to 
the corresponding verbal command is 
interpreted as a patient"s attempt to follow the 
command. 43 patients with different duration 
and type of PDOC (traumatic/non-traumatic) 
participated in this study in 2015-
2018.Patients, who showed covert command-
following during the stimulation, were referred 
to NBS+ group (n=15); those who didn"t – to 
NBS- group (n=28). After 12-month follow-up 
NBS results were compared with outcomes 
measured with Glasgow Outcome Scale 
(GOS-E). Statistical significance of the results 
of NBS was evaluated via ROC-analysis. 

Results and Discussion: outcomes were 
defined for all 43 patients; in 14 cases different 
complications resulted in lethal outcome. 
Favorable outcomes were defined in 12 NBS+ 
patients and only 4 NBS- patients; other 
patients didn"t regain consciousness after 12-
month follow-up period. Statistical significance 
was proved by ROC-analysis results with 
AUROC=93,09%. 

Conclusion: covert command-following in 
patients with PDOC revealed with NBS can be 
used as a predictor of regaining consciousness 
in such patients. Further implementation of this 

technique in research centers is needed to 
confirm our hypothesis in other PDOC patients 
samples. 
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Question 



Multiple studies have reported poor knowledge 
on stroke and its influence on life quality, even 
in developed areas, such as the United States, 
or Australia. 

Our main objective in our qualitative study was 
to gain insight into Romanian people"s 
thoughts on stroke and how it can affect one"s 
life, activities of daily living and career. 

Methods 

340 healthy subjects were included in our 
research. A population survey was conducted 
in the urban area of Targu Mures, Romania. 
Adult participants, selected by multistage 
stratified sampling, were questioned about 
some of the aspects of stroke knowledge and 
perception, in a 25 items questionnaire. 

The questionnaire evaluated a few aspects, 
such as basic knowledge of stroke and its 
warning signs, consequences after a stroke, 
effects of stroke on daily activities, 
reintegration into society and misconceptions 
related to stroke. 

Results 

From a total of 340 subjects, 64,1% were 
female and 35,9% were male, with a mean age 
of 32,1 years. Exactly 1/2 subjects did not 
know how to recognize signs of a stroke, even 
though 66,5% of the subjects have a close 
acquaintance who has suffered a stroke in the 
past. 

79,4% of the subjects believe that stroke is a 
major cause of invalidity, which affects most of 
the activities of daily living and career. Our 
subjects also believe that one year after a 
stroke patients are not able to walk on a 
distance of 100m (60%), use public 
transportation (60,6%), prepare their own food 
(54,1%), go grocery shopping (57,1%) and get 
dresses by themselves (49,4%). 

There were mixed feelings about a possible 
reintegration into society. Moreover, when 
asked about how they would interact with a co-
worker who suffered a stroke, 17,6% of the 
subjects said that they would avoid that 
person. 

Conclusions 

Among the general population of Romania, the 
knowledge of stroke is poor. Our results 
indicate a need to increase stroke awareness, 

through educational materials, distributed by 
community health services, hospitals, and 
other organizations. 
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are they the answer to the unmet 
need of stroke rehabilitation in low 
and middle income countries? 
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With the growing burden of stroke; accessible, 
affordable and engaging rehabilitation regimes 
maximizing functional improvement is a need.  
Considering the neutral results of the ATTEND 
and RECOVER trials (family led rehabilitation 
and nurse-led, caregiver delivered stroke 
rehabilitation respectively) we used a 
validated, low-cost computer game-based 
rehabilitation platform (GRP). Rehab was 
provided using a miniature-inertial motion 
mouse (AirmouseTM) and common computer 
games, translatable to activities of daily living. 
Aim: Evaluating the feasibility of GRP on fine 
and gross motor skills in upper extremity in 
individuals with stroke. 

Methods: In this RCT, intervention with the 
AirmouseTM (Figure 1) was planned to be 
delivered in the recruiting hospital, thrice/week 
for 12 weeks with each session lasting for 45-
60 minutes apart from routine therapy. A 
feasibility questionnaire was provided to all 
participants. An online focus group discussion 
was conducted with Physiotherapists from 
various practice-backgrounds to understand 
their present practice status and views with 
respect to technology based 
rehabilitation/computer game based 
rehabilitation 

Results: A total of 140 patients were enrolled 
from June 2018 to October 2019 in the study 
although only 6 were recruited due to various 
limiting factors (Figure 2). All intervention 
patients completed the feasibility questionnaire 
and provided positive feedback on GRP. The 
major concern in implementing this protocol 
was the need to travel to the hospital on a 
regular basis for therapy. All participants 
agreed to the merits of this task-based therapy 
approach but questions were raised on the 
feasibility of implementation 



Conclusion: Without public insurance 
schemes/government aid for rehabilitation in 
most LMICs, regular in-hospital therapy or 
provision of individual AirmouseTM to all 
patients will add to the economic distress of 
the patients. Although task-shifting and 
telerehabilitation seem to be attractive options 
in LMICs, periodic professional supervision 
with task-shifting and cost-effective ways to 
implement telerehabilitation need to be 
explored in future studies. 
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Interprofessional collaboration 
among speech language 
pathologists and nurses in acute 
care in Pakistan 
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ABSTRACT Objective: 

Purpose of this study was to find out 
interprofessional collaboration among speech-
language pathologists and nurses in acute 
care in Pakistan.   

Methods 

A total no of 350 participants (200 nurses, 150 
speech language pathologists) working in ICU 
of different private and government hospitals of 
Pakistan were recruited in the study. 
Standardized questionnaire of "assessment of 
interprofessional collaboration scale" (AITCS) 
was circulated to nurses and speech language 
pathologists (SLPS) working in ICU with its 
subscales partnership, coordination, 
cooperation and shared decision making on a 
5-point likert scale. Data was analyzed using 
SPSS version 21.Measure of mean was 
obtained by independent sample t-test. Value 
less than 0.05 was considered as significant. 

Results 

Statistical analysis showed measures of mean 
differences obtained by t-test revealed 
significant differences at p<0.001 level 
between partnership scores of slps and 
nurses. This reveals good partnership between 
two disciplines. Measures of mean differences 
obtained by t-test revealed non-significant 
differences at p<0.001 level between 
partnership scores of slps and nurses. Both do 
not value each other in cooperation. Measures 
of mean differences obtained by t-test revealed 
significant differences at p<0.001 level 
amongst coordination scores of slps and 
nurses. Both have good coordination. 
Measures of mean differences obtained by t-
test revealed significant differences at p<0.001 
level amongst shared decision making scores 
of slps and nurses. Both are involved in shared 
decision making. 

Conclusion 

Results show significant difference in 
partnership, coordination, and shared decision 
making. There is no significant difference in 
corporation .This study reflected positive 
attitude towards inter disciplinary collaboration 
among slps and nurses. 

Keywords 

Speech language pathologists, intensive care 
unit, coordination, interprofessional 
collaboration, nurses and shared decision 
making 
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Question 

            Pediatric-constraint induced movement 
therapy (PCIMT) is a form of evidence-based 
practice demonstrated to consistently improve 
functional motor outcomes in children with 
hemiplegic cerebral palsy. Application of this 
evidence-based treatment paradigm abroad 
has not been well-studied, particularly in lower-
resource settings. We trained local Vietnamese 
therapists in PCIMT and evaluated their 
treatment delivery to determine feasibility of 
implementation in Vietnam. 

Methods 

            Five-day educational sessions were 
conducted at Hue University in Vietnam and 
consisted of morning didactics and afternoon 
hands-on application of PCIMT. Forty-one 
healthcare professionals participated. Sessions 
were recorded and videotapes were then 
coded for treatment delivery using Datavyu 
coding software. Therapeutic activities were 
designated as "PCIMT" or "Non-PCIMT" based 
on their consistency with published key 
components. Codes were then classified as 
"Passive" or "Active" PCIMT according to 
literature where active involves the child 
accomplishing requested behavior without 
assistance while passive includes the 
therapists" participation in the behavior to bring 
it to completion. Potential Vietnamese models 
of PCIMT were generated on the last day of 
treatment. 

Results 

            Fifty-six percent of therapeutic activities 
were PCIMT while 44% were Non-PCIMT.  
PCIMT codes were 48% cues, 21% 
demonstrations, and 30% hand-over-hand 
facilitation. Cues and demonstrations were 
designated "Active" while hand-over-hand was 
classified as "Passive". Active PCIMT 
increased more than passive PCIMT over the 
training period with active constituting 70% and 

passive composing 30% overall. Vietnamese 
PCIMT models all aligned with the key 
components of PCIMT established in the 
literature. 

Conclusion 

            Results indicate that Vietnamese 
therapists improved in their knowledge and 
skills of PCIMT due to training interventions 
and afford unique perspectives concerning 
aptitude towards implementation of certain 
PCIMT components over others. These data 
furthermore suggest that PCIMT may be 
implemented in these local settings despite 
perceived barriers. 

Fig. 1 
 

 
Fig. 2 
 

 

P0380 
Pragmatic solutions for stroke 
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Question: Given the limited healthcare 
resources in low and middle-income countries 
(LMICs), are there effective rehabilitation 
strategies that can be realistically adopted?. 

Methods: A systematic review of the literature 
was conducted to identify pragmatic solutions 
and outcomes capable of enhancing stroke 
recovery and quality of life of stroke survivors 
for low- and middle- income countries. 
PubMed, HINARI and Directory of Open 
Access Journals databases were searched for 
published Randomized Controlled Trials 
(RCTs) till November 2018. Only completed 
trials published in English with non-
pharmacological interventions on adult stroke 
survivors were included in the review while 
published protocols, pilot studies and feasibility 
analysis of trials were excluded. Obtained data 
were synthesized thematically and 
descriptively analysed. 

Results: One thousand nine hundred and 
ninety-six studies were identified while 347 
(65.22% high quality) RCTs were found to be 
eligible for the review. The most commonly 
assessed variables (and outcome measure 
utility) were activities of daily living [75.79% of 
the studies, with Barthel Index (37.02%)], 
motor function [66.57%; with Fugl Meyer scale 
(71.88%)], and gait [31.12%; with six minutes 
walk test (38.67%)]. Majority of the innovatively 
high technology interventions such as robot 
therapy (95.24%), virtual reality (94.44%), 
transcranial direct current stimulation 
(78.95%), transcranial magnetic stimulation 
(88.0%) and functional electrical stimulation 
(85.00%) were conducted in high-income 
countries.  Several traditional and low-cost 
interventions such as constraint-induced 
movement therapy (CIMT), resistant and 
aerobic exercises (R&AE), task-oriented 
therapy (TOT), body weight supported 
treadmill training (BWSTT) were reported to 
significantly contribute to the recovery of motor 
function, activity, participation, and 
improvement of quality of life after stroke. 

Conclusion: Several pragmatic, in terms of 
affordability, accessibility and utility, stroke 
rehabilitation solutions and outcome measures 
that can be used in resource-limited settings 
were found to be effective in facilitating and 

enhancing post-stroke recovery and quality of 
life. 
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stimuli specific to Indian culture to 
treat dysnomia through semantic 
feature analysis 
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Aim: The present study aimed towards 
developing and field testing stimuli in Hindi for 
remediation of dysnomia, so that speech 
language intervention becomes evidence 
based, cost efficient and organized across 
Indian Scenario. 

 Method:  This study was completed in the 
following phases: (a) Development of Stimuli: 
The Intervention tool comprising of pictorial 
and written stimulus of nouns corresponding to 
thirty target words was developed across four 
languages. Target word was presented with six 
semantic feature cards including group, 
function, location, association & 
action.Theentire stimuli for this tool were 
finalized based on familiarity rating, visual 
complexity rating and concept-picture 
appropriateness rating by Speech Language 
Pathologist (SLP). A booklet, score sheet and 
progress tracking sheet has also been made. 
(b) Participants: Twenty five SLPs with two 
years of experience were selected for 
standardizing the developed stimuli.Also, two 
patients with fluent aphasia secondary to a left 
hemisphere stroke participated in the field 
study. (c) Procedure:The pictures were 
projected sequentially and the participants 
were asked to rate the tool using a four point 
rating scale  across familiarity, visual 
complexity and picture - concept agreement.To 
assess the effectiveness, two fluent aphasia 
participant"s responses were noted during 
baseline, probe and maintenance sessions 
divided across two months of intervention 
period. From the obtained data"s level, trend, 
slope and a time-series analysis were 
calculated using the C statistic. 

Results: A set of 280, stimuli with visual 
complexity, familiarity, and concept-picture 
appropriateness rating above 80% were 
finalized. In the field study, the aphasic 
participant revealed statistically significant 
improvements in naming target words, with a 
medium effect size, thus indicating the 



effectiveness of SFA. Some generalizations to 
control words also occurred. A minimal 
decrease in naming of target words was noted 
in maintenance phase but the naming was still 
above the baseline. 

Conclusion: SFA is a fruitful tool to be used 
as part of a therapy program for dealing with 
anomia. Since, there is a scarcity of 
standardized stimuli in Indian language; this 
study adds value to the same. 
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INTRODUCTION 

Telemedicine is a useful tool to deliver 
healthcare to communities in low to high 
income countries. Guidelines on telemedicine 
would assist in the implementation and uptake 
based on local circumstances. 

AIM 

To review the current guidelines on telehealth 
and telemedicine in South East Asian (SEA) 
countries. 

METHOD 

Electronic databases were searched for 
articles related to keywords such as 
"telemedicine" OR "telehealth" OR "eHealth" 
OR "teleneurorehabilitation" AND "guidelines" 
AND "Malaysia" OR "Singapore" OR 
"Indonesia" OR "Thailand" OR "Vietnam" in 
January 2020. Inclusion criteria were articles, 
policy statements, blueprints, executive 
summaries and thesis in English and Malay 
related to telemedicine guidelines. Exclusion 
criteria were media statements, promotional 
brochures, conference proceedings and 
specific telemedicine projects unrelated to 
telemedicine guidelines. 

RESULTS 

Eighteen articles published from 1980 to 2019 
provided varying forms of guidelines on 
telemedicine: Malaysia (five), Singapore (five), 
Indonesia (four), Vietnam (two) and Thailand 
(two). Most articles were policy statements 
issued by the Ministry of Health. Issues 
addressed were definitions (15), infrastructure 
(11), confidentiality (six), identification (three), 
privacy (six), security and safety (six), storage 
and record keeping (five), mobile applications 
(five), licensing (three), clinical governance 
(five), ethics (five) and cost (two). None of the 
guidelines mentioned on how to deal with 
litigations related to telemedicine. 

CONCLUSION 

There needs to be a standardized telemedicine 
guideline to address specific domains so that it 
could be adapted to individual population.   

Keywords: South East Asia, telemedicine, 
guidelines, low to high income   
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1. Question: Disorders in balance are usually 
seen in hemiparetic stroke patients. It implies 
impaired gait and functional independence [1]. 
Serious Games (SG) emerged as a new 
approach to enhance conventional treatment 
by making it a motivating method to meet 
individual needs [2]. A biomedical system with 
SG was developed for evaluation and training 
balance of hemiparetic stroke patients. The 
system consists of a balance board with inertial 
sensors and a computer system that runs a 
game [2]. Figure 1a shows an overview of the 
whole system while Figure 1b shows the 
experimental settings. 
Figure 1. The Biomedical System My Balance 

2. Methods: Twenty hemiparetic patients with 
subacute or chronic stroke (eleven men), 
average age 60.1 ±9.3 years (injury time of 
33.3 ±28.1 months) were divided into two 
groups, experimental (EG=12) and control 
(CG=8). The EG participated of an exercise 
program using the SG twice a week for 10 
weeks and the CG has received conventional 
physical therapy based on kinesiotherapy for 
the same period of time. The measuring 
instruments were the Berg Balance Scale 
(BBS), Timed Up and Go Test (TUG) and the 
game scores (GS). 

3. Results: Table 1 shows a summary of the 
results. There were no differences in the 
baseline of the variables studied in both 
groups. Although both groups improved their 
performance after treatment, except for TUG in 
CG, the EG showed greater improvements 
than the CG, as can be seen from the effect 
size, especially BBS and GS. 
Table 1. Summary of the results 

4. Conclusion: Results of this study indicate 
the clinical potential of this biomedical system 
with SG for balance rehabilitation. Especially in 
chronic patients is very difficult to maintain 
attention and motivation for long periods of 
treatment. We believe that the SG represents a 
promising strategy to make rehabilitation 
efficient, enjoyable and low cost. 

5. References 

[1] H. J. R. van Duijnhoven et al., "Effects of 
exercise therapy on balance capacity in 
chronic stroke," Stroke, vol. 47, no. 10, pp. 
2603–2610, 2016. 

[2] F. Noveletto, et al., "A serious game for 
training and evaluating the balance of 
hemiparetic stroke patients," in World 
Congress on Medical Physics and Biomedical 
Engineering (IFMBE Proceedings), vol. 51. 
Toronto, ON, Canada: Springer, 2015. 
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AIM OF THE STUDY 

To explore the usability of tele-education 
amongst healthcare providers in a 
rehabilitation hospital. 

METHOD 

A cross-sectional study was conducted in 
October 2019 to explore the usability of tele-
education at 10 different locations in Hospital 
Rehabilitasi Cheras, Kuala Lumpur, Malaysia. 
Telecommunication (TC) channels used were 
the Government Integrated Telecommunication 
Network (GITN), smartphone shared hotspot 
wireless internet (4G), telephone, Skype and 
WhatsApp applications. A Telehealth Usability 
Questionnaire (TUQ) adapted from Parmanto 
et.al (2016) was used to obtain the level of 
satisfaction amongst the TC participants. 
Solutions to troubleshoot technical glitches 
were recorded. Data was analysed using 
Microsoft Excel Version 2017.     

RESULTS 

A total of six lectures were delivered via 
personal Skype accounts using a combination 
of synchronous and asynchronous methods. 
TC equipment comprised several 720-pixel 
webcams, mini microphones and speakers to 
improve audiovisual quality. The hospital 
internet bandwidth capacity was at 100 
Megabits per second (Mbps). Each tele-
education session lasted between 60 to 180 
minutes. The internet usage recorded by the 
Bandwidth Manager was between 2-5 Mbps, 
depending on the volume of contents 
transmitted by the presenter. Personal 
smartphone with 4G mobile data and 
WhatsApp messenger were used to provide 
feedback to the presenter. TC participants 
reported positive feedback on the usefulness 
of tele-education (83.7% to 97.4%) but were 
less satisfied with the reliability (61.4% - 
71.2%) and interface quality (68.6-81.7%). 

CONCLUSIONS 

Most healthcare providers in a developing 
country found tele-education to be usable but 
were less satisfied with the internet quality and 
reliability.   

Keywords: tele-education, usability, reliability, 
TUQ, healthcare provider, developing country 
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INTRODUCTION 

Telemedicine is an emerging method to deliver 
healthcare in low to middle-income countries. 
Guidelines on telemedicine would assist in the 
implementation and uptake based on local 
needs. 

AIM 

To review the current guidelines on telehealth 
and telemedicine in Africa. 

METHOD 

Free access electronic databases were 
searched for articles related to keywords such 
as "telemedicine" OR "telehealth" OR 
"eHealth" OR "teleneurorehabilitation" AND 
"guidelines" AND "Africa" OR "Central Africa" 
OR "Northern Africa" in January 2020. 
Inclusion criteria were articles, policy 
statements, blueprints, executive summaries 
and thesis in English related to telemedicine 
guidelines or projects. Exclusion criteria were 
media statements, promotional brochures and 
conference proceedings. 

RESULTS 

There were no publications on telemedicine 
guidelines in Africa. Nine articles published by 
independent researchers from 2012 to 2019 
reported on mobile health technologies and 
eHealth: Ghana (four), Nigeria (two), South 
Africa (two), Kenya (one) and Uganda (one). 
Issues addressed were attitude (eight), 
infrastructure and platforms (seven), cost 
(five), record-keeping (five), information 
technology (IT) skill, policy readiness (two). No 
guideline was mentioned on confidentiality, 
identification, privacy, security, record-keeping, 
storage, licensing, clinical governance, ethical 
and legal aspects.    

CONCLUSIONS 



There is no telemedicine guideline in Africa. 
Technology and educational support appear to 
be the main challenges faced by African 
countries.   

Keywords: Africa, telemedicine, eHealth, 
mobile health, guidelines, low income country  
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Introduction: Animal-assisted interventions 
(AAI) is defined as therapeutic modalities 
which engage animals to improve the physical, 
emotional, cognitive and social functioning of 
humans. AAI are classified into animal-
assisted activities (AAA), animal-assisted 
therapy (AAT) and service animal programs 
(SAP). AAI are typically used as an adjunct to 
standard rehabilitation interventions. The 
utilization of AAI for clinical indications to 
improve outcome has gained recognition and 
momentum; but more evidence is required to 
determine its effectiveness. 

Objective: Single-centre illustrative report to 
demonstrate the narrated benefits of AAI for 
individuals undergoing inpatient 
neurorehabilitation. 

Illustrative Report:  The AAI session was 
designed in tandem with the goal of providing 
environmental enrichment to the inpatient 
rehabilitation setting. Motor skill, tactile, 
neglect, communications skills and mood 
optimization were main therapeutic targets. 
Pre-AAI planning stage involved developing 
safety and infection control measures. 
Criteria and consent for participation in AAI 
was clearly outlined. Appropriate animals were 
screened to determine suitability for the 
animal-assisted activities with patients. Small 
mammals and colourful avians were chosen to 
enhance motor skills including stroking, lifting, 
feeding while simultaneously providing visual, 
tactile and auditory stimulation. All patients 
consented to voluntary participations. Narrative 

responses were obtained via interview and 
video-recording. 

Results: There was an overall positive 
response in favour of utilizing AAI as an 
adjunct to inpatient rehabilitation program. 
Narrative responses revealed high level of 
acceptance. Majority of participants proposed 
for regular and structured AAI sessions. No 
infection was reported post AAI sessions. 

Conclusion: It is feasible to organize AAI in 
the inpatient hospital setting as potential 
adjunct to structured neurorehabilitation. High-
quality prospective studies are necessary to 
capture its clinical benefit in rehabilitation 
practice. Future recommendations include 
determinants of the effectiveness of AAI in 
improving function and quality of life, and to 
explore the facilitators and potential barriers of 
incorporating AAI in adjunct to 
neurorehabilitation.    
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As per Lancet Neurology (2019), a healthy 
functioning brain is the one of the most prized 
resource of mankind across all ages and levels 
of human activity. Thus, it "deserves to be 
allocated the suitable acknowledgement and 
resources" for extensive research. 

A recent systematic analysis by the Lancet 
from 1990 to 2016 showed that the global, 
regional and national burden of disease is led 
by neurological conditions. The average crude 
prevalence rate of neurological disabilities in 
India is higher in rural segments. 

Neuropsychological rehabilitation is a positive 
step towards the improvement in neurological 
conditions. It can be defined as the ability of 
the nervous system to respond to intrinsic and 
extrinsic stimuli by the reorganization of its 
connections, structures and functions. Despite 
the growth in the understanding of the scope of 
neuroplasticity, few holistic neuropsychological 
rehabilitation packages have been established 
and normalized. 



This presentation will highlight the work carried 
out from a clinical neuropsychological 
perspective by the division of 
Neuropsychology, Neurosciences Centre, 
AIIMS, New Delhi, India. An attempt has been 
made by optimizing the available resources, to 
develop promising neuropsychological 
rehabilitative models for traumatic brain injury, 
post-stroke aphasia using fMRI, mild 
Alzheimer"s disease, epilepsy, along with 
neural interface of mirror therapy in chronic 
stroke patients. 

The need and advantages of working with an 
inter-disciplinary rehabilitative team with focus 
on holistic assessment and treatment 
modalities have been described. Integrating 
knowledge across different disciplines should 
improve opportunities to translate principles of 
neuroplasticity and circuit retraining research 
into effective holistic clinical therapies which 
would also address the neuropsychological 
aspects of disease such as mood and 
cognitive issues. This would in turn aid in 
enhancing the overall quality of life of the 
neurological patient. This presentation also 
highlights the challenges faced from a 
developing country"s perspective along with its 
future directions. 
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Developing countries like India are facing 
increasing number of traumatic brain injury 
patients due to rapid urbanization and poor 
road safety features. Traumatic brain injuries 
often result in disabilities which are burden for 
any society. Physical Medicine and 
Rehabilitation units and intervention set up has 
recently been emphasized by the government 
across all major trauma centres across the 
country. Nevertheless, there is a lack of 
effective rehabilitation program for TBI patients 
in the majority of trauma centres in the 
developing world. Question: The purpose of 
the study is to determine the relationship 
between early Rehabilitation intervention in TBI 
patients and functional outcome, length of stay 
and discharge planning in setting of a new 

trauma centre. Methods: Retrospective 
analysis of prospective maintained data of 
patients admitted with non- fatal traumatic 
brain injury either managed operatively or 
conservatively were obtained from August 
2018 to July 2019. Rehabilitation was started 
within 48hrs of admission in most of the 
patients. Demographic variables, acute 
neurosurgical characteristics, medical 
complications, and rehabilitation outcomes 
were recorded. Functional outcome was 
determined using a modification of the FIM 
score. Descriptive and regression analyses 
were used to establish the relationship 
between early physical medicine and 
rehabilitation intervention and FIM score, 
length of stay, and discharge planning. Setting: 
Apex Trauma Centre, Sanjay Gandhi Post 
Graduate Institute of Medical Sciences, 
Lucknow, India Results: There were 290 
patients screened with an average age of 58.8 
± 11.1 years. The most common aetiology was 
road traffic accident (88.06%). Most patients 
were discharged home directly (78.08%). 
Patients receiving Rehabilitation management 
early, within 48hrs functionally improved (???? 
< 0.001). Regression analysis showed by the 
early rehabilitation management, that there 
was a statistically significant FIM functional 
gain of 18.445 points (????= 0.03). The 
patients who had early PMR intervention, had 
also fewer complications. Conclusion: 
Introduction of early physical medicine and 
rehabilitation intervention in setting of a trauma 
centre with a dedicated physiatrist significantly 
improves functional outcome in traumatic brain 
injury patients, decreases the length of stay 
during acute hospitalization and decreases 
complication rates. This needs to be promoted 
and established across all such centres in the 
developing world.  
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Question: 

Epilepsy is observed at any age from a 
newborn infant to elder adults, having long 
term effects on physical, psychological and 
cognitive capacity of the affected individual 



(HelmstaedterC,2013), (GreenerM,2013). 
Epilepsy has the longest YLD as compared to 
other neurology population (Kardile,MS, 
LuscombeGM, PeisahC,2018).  

Observering19 months systematic 
neurorehabilitation program for N=152 
Epilepsy patients focusing patient-centered 
Memory and Cognitive rehabilitation using 
"BrainNext", 500+ exercises applying step-by-
step, with time intervals based on "Synaptic 
Plasticity"(KardileMS,2016) 

Methodology   

Based on clinical history of Epilepsy Patients 
N=152, ages 2.6 to 45 years were tested and 
given memory and cognitive training program 
using "BrainNext" tools at "Epilepsy 
Foundation", India.  Patients belonged to 
varied socio-economic, educational and 
cultural backgrounds. The caregiver was 
trained, covering 2 to 3 cognitive domains at a 
time as applicable, with minimum 3 hours a 
day training in the initial week and follow-up 
after every 15 days, adding new exercises 
each time for few months. 

To measure the progress, 1 to 10 rating scale 
was used, score 0.1 as 1% and 10 as 100% 
recovery. 

Results  

Responses evaluated at each follow-up, 
Patients N = 66 with caregiver support and 
regular follow-up for 4 months improved 
memory, cognitive tasks and behavior in few 
weeks with 45% to 80% recovery from the 
baseline condition, among 26 improved up-to 
caregiver"s satisfaction and needed no further 
visits. Patients N=80 with moderate caregiver 
support, intermittent gaps and irregular follow-
up for 9 months improved memory, cognitive 
tasks and behavior with 25% to 55% recovery 
from the baseline condition, excluded N=6 
patients with <15 days training. 

Conclusion 

"BrainNext" award winning innovative tools are 
safe, durable, affordable and easy to use, yield 
positive results in few weeks apart from YLD of 
patient. Apart from uncontrolled seizures and 
cognitive disability the patient and caregiver 
could progress with exercises at home with 
own pace, without barrier, building capacity to 
grasp further information faster, lessening 
caregiver"s burden. 

Fig. 1 
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Question 

Laryngeal dystonia  (LD) is a rare form of focal 
dystonia characterized by constrained 
phonation, feeble voice or aphonia. 
Phoniatrists, laryngologists and neurologists 
tend to disagree upon its etiology and therapy 
strategies. This study reports successful 
treatment of LD with botulinum toxin type A 
(BTA) injections. 

Methods 

This case study involved 8 patients diagnosed 
with laryngeal dystonias, 3 of whom also 



suffered from other types of dystonias. Patients 
featured mean age of 35 years, with 
catamnesis length between 1 and 5 years. 
 Five patients with adductor LD received 
thyroarytenoid and lateral cricoarytenoid 
muscles injections while 3 patients with 
abductor LD were injected in posterior 
cricoarytenoid muscle. EMG-guided injections 
of various BTA-medications were performed at 
4-6 months intervals. In order to avoid adverse 
events (hypophonia, difficulty swallowing and 
breathing) muscles were initially injected on 
one side; if required, follow-up injections on the 
other side were performed 2 weeks later. 

Results 

Treatment results were assessed using SF-36 
and VHI-10 surveys (table 1) and audio 
recordings before the baseline injection and 3 
weeks later. All patients reported positive 
treatment response within 14-28 days after 
injections with sustainable treatment effect 
lasting for 3-6 months. Four patients developed 
temporary adverse effects (hypophonia and 
choking) which resolved spontaneously in 14 
days. 

Patients with abductor LD required more 
complex injection methods and showed less 
prominent results with longer positive response 
time. However, despite the risks and 
complications, none of the patients interrupted 
the treatment course. 

Independent recordings analysis indicated 
improved phonation in all 8 cases. Results of 
SF-36 survey revealed improvement in social 
functioning, emotional state and overall well-
being. Systematic therapy during  1.5 years 
following the baseline lead to increase in 
further interinjection intervals with doses 
remaining constant. 

Conclusion 

BTA-therapy for laryngeal dystonias  enables 
patients to return to normal lifestyle, improves 
their employability and social adaptation. Its 
effectiveness lead the hospital phoniatrists to 
reconsider conventional approaches to treating 
patients with laryngeal dystonia. 

Fig. 1 
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Background- Tele-neurorehabilitation is 
defined as "Providing neuro-rehabilitation 
services to patients people remotely in their 
homes or other environments using 
information and communication 
technology." There is a huge gap between 
demand and supply of expertise 
neurorehabilitation services in rural districts of 
Maharashtra. 

Aim- To study the feasibility and effectiveness 
of multidisciplinary telerehabilitation on 
Neurodisability seen in Epilepsy Patients and 
also to evaluate the burden of 
Telerehabilitation on Caregivers. 

Methodology- Patients with mild to moderate 
disability with a smart phone, who visited the 

free epilepsy camp in rural districts of 
Maharashtra, not taking any rehabilitation, 
were recruited in this study. Outcome 
measures used are Zarit caregiver burden 
inventory, Barthel index, FIM scale, after the 
eligibility assessment 23 patients were 
assessed by a neurologist, physiotherapist and 
occupational therapist. Goal formation and 
intervention were discussed by the team and a 
tailor made telerehabilitation protocol was 
started for the patients. The intervention was 
given 1 hour per day for 5 days a week for 3 
months using care giver help. The patients 
were assessed at the end of 1 month and 3 
months. 

Results- out of the 23 patients recruited 13 
were male and had mean age of 16.1 years. 
There was a significant change in the barthel 
index score, pre 52.8 post 59.4. there was non 
significant increase in the care giver burden 
due to tele neurorehab programme, pre 38.1 
post 39.6.there was a significant change in the 
FIM scores, Pre 97.4 post 103.9. 

Conclusion- This reports suggests that, Tele 
rehabitation achieves comparable restoration 
of Daily activities of Living without putting much 
burden on the caregivers. Improvement of 
motor improvements post Tele- Rehabilitation 
suggests that the gap between the demand 
and supply of Neuro-rehabilitation services will 
be bridged In the rural districts of Maharashtra. 
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Question: 

The aim of this study was to highlight the 
epidemiological characteristics and therapeutic 
approaches of neurogenic heterotopic 
ossification (HO) in patients in a PMR 
department. 

Methods: 

This is a descriptive study involving all 
diagnosed patients having HO from January 
2016 to December 2017, hospitalized in a 



PMR department in Sahloul Hospital, Tunisia. 
Epidemiological data including age, gender, 
causal pathology and diagnosis approach of 
HO were collected. Clinical, biological and 
imaging data were also noted. 

Results:  

Fourty-two patients with HO were included in 
this study. The average age was 39 years with 
a sex-ratio of 6/1. The main causal pathology 
was traumatic brain injury TBI (42,9%), 
polytraumatism (23,8%) and spinal cord injury 
(9,4%). The average intensive care stay period 
was 36 days. Several complications were 
noted mainly pressure ulcers (57,1%) and 
sepsis(19%).The main locations of HO were 
respectively hips, knees, elbows and 
shoulders. 

The diagnosis was established by clinical 
examination and standard X-Ray. Scintigraphy 
was requested in 47,6% of cases in search of 
hyperactivity. Drug treatment included non-
steroidal anti-inflammatory and analgesic. 
Rehabilitation processes such as alternate 
postures were performed to all patients. 
Preoperative radiotherapy was indicated in 
eight cases to control pain. Their Visual analog 
scale (VAS) for pain decreased from 8 to 3. 
Surgical resection was performed in five 
patients having hip heterotopic ossification with 
a significant sitting limitation. Surgery average 
delay from HO diagnosis was 16 months. 
These patients could comfortably sit down after 
surgery. 

Discussion-Conclusion: 

Neurogenic HO occur in central nervous 
disorders and mainly in TBI. Early detection of 
HO is important and multidisciplinary 
management is needed for a better functional 
prognosis. 
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Objectives 
Spastic paresis is a syndrome observed in 
many conditions including stroke. It arises after 
lesions of central motor pathways involved in 
motor command execution. This syndrome 
combines in order of appearance: stretch-
sensitive paresis, soft tissue contracture and 
muscle overactivity. The current study aimed to 
evaluate the impact of Guided Self-
Rehabilitation Contracts on gait of patients with 
chronic post stroke spastic paresis. 

Methods 
This was a randomized controlled trial. The 
intervention arm performed Guided Self-
Rehabilitation Contracts based on prolonged 
self-stretching postures during 10 minutes for 
each selected muscles of the affected lower 
limb and motor exercises to be done in 15 
seconds every day at home. All the work done 
was reported by patients on logbook which 
was verified at every weekly follow-up visit. 
The control arm underwent Conventional 
Rehabilitation sessions. Initial and final 
assessments took place ten weeks apart. 
Outcome measures included 10 meters 
walking test at comfortable and fast speed, 
passive range of motion (XV1), angle of catch 
(XV3, Tardieu) and active range of motion 
(XA). We used Student T test and Mann 
Whitney test for statistical analysis. 

Results 
Ten patients were included in each arm. 
Baseline characteristics were similar in both 
groups. At the end of intervention, participants 
undergoing Guided Self-Rehabilitation 
Contracts presented greater improvement of 
comfortable and fast walking speed about 40% 
and 11%, respectively. Compared with 
controls, the intervention group reported higher 
reduction of coefficient of shortening with a 
significant difference between the two arms 
(p=0,047). 

Conclusions 
Guided Self-Rehabilitation Contracts improved 
soft tissue contracture and walking speed more 
than Conventional Rehabilitation in patients 
with chronic post stroke spastic paresis. This 
method can be a good rehabilitation strategy 
for physical therapists particularly in low 
income countries. 
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Question.The study focuses on achieving the 
proper degree of daily activation of a patient, 
minimization the manifestations, 
consequences of post-coma immobilization 
syndrome, highlighting the key importance of 
the type of individual rehabilitation programs 
content. 

Methods. The work is based on the results of 
diagnosis, rehabilitation and restorative 
treatment of 220 patients with post-coma long-
term disorders of consciousness after severe 
TBI. 

Results. The key concept on which this system 
is implemented is explained, and why exactly 
the proposed approaches and techniques 
actually form a rehabilitation system, and not 
just a set of well-known practices for treating 
and nursing of brain-injured patients. The 
features of the structure, content and 
interaction of recovery technologies among 
themselves around a single patient are 
revealed; successful solutions of little-studied 
and controversial issues regarding the 
sequence of methods attracted into individual 
programs depending on a particular level of 
post-coma consciousness are demonstrated. 

Conclusion: 

1. The minimum required list of early 
rehabilitation methods should include 
instrumental verticalization, transcranial 
magnetic stimulation, CPM therapy methods 
and functional orthotherapy, which will allow, 
starting from the 10th day of the I-II-III coma, 
regardless of the amount of neurosurgical 
assistance and even mechanical ventilation, 
begin patient activation. 

2. As a result of the rehabilitation, 46 (20.91%) 
patients of the main group, within one year 
after post-traumatic coma, recovered to the 
level of clear consciousness syndromes, 138 
(62.7%) patients were able to overcome their 
unconsciousness and recover to the level of 
consciousness reintegration syndromes. 24 

(10.91%) patients remained in a vegetative 
state, despite the rehabilitation and restorative 
measures, but it is noteworthy that these 
patients had the least intense individual 
rehabilitation programs. 

3. The principle of differentiated selection of 
rehabilitation methods and the principle of 
cyclic continuity directly influenced the degree 
of daily activation of the patient, minimization 
of the manifestations and consequences of 
post-coma immobilization syndrome. 

Fig. 1 
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improving hand function in stroke 
patients 

L. Sedighipour1, S. M. Rayegani1, S. A. Raeis 
Sadat1 

1Shahid Beheshti University of Medical Sciences, Physical 
Medicine and Rehabilitation, Tehran, Iran 

Question: A major concern in rehabilitation 
program following stroke is restitution of hand 
function. The field of neurofeedback is an area 
of application of the principles of biofeedback 
to stroke rehabilitation. The aim of the present 
study was to evaluate the effect of adding 



EEG-biofeedback to conventional occupational 
therapy on improving hand function after 
stroke. 

Methods: This study was designed as a 
randomized control trial. Considering inclusion 
and exclusion criteria, patients referred to an 
educational hospital with subacute stroke 
syndrome(3-12 months post stroke) were 
entered the study. Hand function was 
evaluated by Jebson hand function test pre 
and post intervention. Patients were randomly 
allocated to two intervention groups: 
1)Occupational therapy(OT) 2)Occupational 
therapy(OT) + neurofeedback therapy(NF) 
groups. All patients received 10 sessions of 
conventional OT. Patients in group 2 also 
received 30 min of neurofeedback therapy at 
the end of each session. Neurofeedback 
training was performed to enhance 
sensorimotor rhythm (SMR). Hand function 
improvement after intervention was compared 
between these two groups. 

Results: At the end, 7 patients were dropped 
out( 6 from group 1 and 1 patients from 
2).Finally 14 patients completed the study( 
Mean age: 60±7 Y/O,10 male and 4 female 
patients). Hand function was improved 
significantly in both group 1 and 2 according to 
general jebson test. Some functional tasks of 
jebson test (including writing, picking of small 
objects, simulated feeding and stacking 
counter) improved more significantly with NF 
compared with OT group .  Sixty percent of 
patients found neurofeedback accompanying 
OT more enjoyable than OT alone. Drop out 
rate in NF+OT group was significantly lower 
than OT group. 

Conclusion: According to our study, 
neurofeedback therapy is suggested as a 
complementary therapy to conventional 
occupational therapy with additional 
improvement in some aspects of hand 
recovery. It can also increase patients" 
compliance to rehabilitation program. Further 
research is needed necessary to evaluate the 
effect of different neurofeedback therapy 
protocols in stroke rehabilitation. 

Key words: Stroke, hand function, 
Neurofeedback, Occupational therapy 
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Tulln, Austria 3REHA Zentrum Münster, Münster, Austria 
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Objectives: Ukraine inherited rehabilitation 
system from Soviet times based on medical 
disability model. At 2015 WHO-ISPRM 
Technical Consultancy to Support the 
Development of the National Disability, Health 
and Rehabilitation Plan in Ukraine was carried 
out and developed roadmap of rehabilitation 
changes in Ukraine. Till nowadays it is 
implemented. Modern post-stroke 
acute/postacute rehabilitation service is 
generally not existed in the country. 

Methods: ACURE program - collaboration 
between Austrian rehabilitation hospitals 
(Universitätsklinikum Tulln - acute rehabilitation 
and REHA Zentrum Münster - subacute post-
stroke rehabilitation) and Ukrainian parties 
(Ukrainian Society for NeuroRehabilitation, 
Ukrainian Society of Neurologists, Psychiatrists 
and Narcologists, Ukrainian PRM Society and 
Shupyk National Academy for Postgraduate 
Medical Education) with the aim of creating 
intensive training courses on basic principles 
on organizing and conducting post-stroke 
rehabilitation to be delivered for multi-
professional rehabilitation teams, providing 
specific rehabilitation services at local level. 

Results: First phase "Situation analysis" was 
conducted March 2019 by Austrian parties, 
visited Ukraine and assessed different 
exemplary rehabilitation facilities, 
demonstrating different levels of service 
organization. Second phase "A+ Train the 
trainers" consisting of three weeks on-site 
practical training for 3 Ukrainian physicians in 
Austrian rehabilitation hospitals (1 week for 
acute, 2 weeks – subacute rehab) was 
delivered September–October 2020. Third 
phase "A Train the trainers" started with 3 days 
hands-on training at Neurorehab Dept. at Kyiv 
Regional Teaching Hospital. The course was 
attended by 27 physicians and therapists. 
Further training activities will be organized by 
regional principle: the country was divided for 3 
sectors (East, West and Center-South) with 8 
regions in each and leading hospitals per 
region as main hosting locations for trainings. 

Conclusions: ACURE program was 
successfully initiated and started running in 



Ukraine. Primary trainings with 75 trainees 
were well received by Ukrainian rehabilitation 
community and practical implementation of 
newly gained knowledge for improvement on 
post-stroke rehabilitation was started. 

P0399 
Building up new system of (neuro-) 
rehabilitation in Ukraine – 2018-2019 
results 

V. Golyk1,2, O. Vladymyrov1,2, O. Syvak2,3 

1Shupyk National Medical Academy for Postgraduate 
Education, Physical and Rehabilitation Medicine and 
Sports Medicine, Dnipro, Ukraine 2Ukrainian Society of 
Physical and Rehabilitation Medicine, Kyiv, Ukraine 3The 
Center of Psychological Counseling & Traumatherapy 
"Open Doors", Kyiv, Ukraine 

Objectives: Since 2016 Ukraine is 
implementing recommendations of WHO-
ISPRM Technical Consultancy on rehabilitation 
(www.ncbi.nlm.nih.gov/pubmed/29271470). 

Methods: following projects proposals were to 
be implemented: multi-professional 
rehabilitation teams at rehab facilities, model 
rehabilitation services in acute, post-acute and 
long term care, develop curricula for training 
newly established rehabilitation professionals 
and starting the trainings. 

Results: to enable initiation training/re-training 
new professionals qualification characteristic 
(required professional competences, 
educational level etc.) for "Physician of 
Physical and Rehabilitation Medicine" (PRM), 
"Physical therapist" (PT), "Ergotherapist" (ET) 
were developed and approved (Ministry of 
Health (MoH) Order №2331 from 13.12.2018), 
name of physician specialty PRM added to 
Nomenclature of physician specialties" (MoH 
Orders №1973 from 31.10.2018 and №446 
from 22.02.2019). To enable employment 
(establishing working places at hospitals) the 
possibility for PRM/PT/ET was created and 
approved (MoH Order №668 from 
25.03.2019). 

Re-training for PRMs (4 month intensive 
specialization for existing specialist physicians 
followed by CPD procedures) was enabled by 
MoH Order №2332 from 13.12.2018, such re-
training was started since January 2019 and till 
now 3 medical Universities at Kyiv, Vinnytsa 
and Dnipro are running it. 2 years Master 
curriculum for ET training created in full 
accordance with WFOT Minimum Standards 
for the Education of Occupational Therapists 

was started since September 2019 at Kyiv and 
we expect first generation of Ukrainian ETs 
summer 2021. 2 

Multi-professional rehab teams were 
implemented at Kyiv Regional Teaching 
Hospital (sub-acute neurorehabilitation, 
supported by Czech Embassy), National 
Children Hospital "OHMATDIT" (acute 
rehabilitation, supported by Norwegian 
Embassy) and Rivne Regional Hospital for War 
Veterans (long term rehab).  

Conclusions: Ukraine is executing 
recommendation, next steps should be 
developing regulations (Cabinet of Ministers 
Directive) for running such cervices at different 
health care levels, including day/hour based 
payment system as well as separating 
licensing of rehabilitation services from medical 
as bio-psycho-social model must be used as a 
background. 

P0400 
Clinical variables influence the 
efficiency of mental imagery in 
spinal cord injury patients 
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Mental imagery is the process of imagining 
things which are not physically present. Spinal 
cord injury (SCI) is a devastating event which 
affects physical, mental and social well-being 
of an individual. The objectives of this study 
were to evaluate the effect of SCI on mental 
imagery (MI) ability as compared to healthy 
participants and to understand the influence of 
clinical and neuropsychological variables on MI 
ability in SCI. A sample of 130 SCI and 102 
healthy controls participated in the study. 
Participants were assessed for mental imagery 
using Kinesthetic and Visual Imagery 
Questionnaire (KVIQ-10) and Vividness of 
Motor Imagery Questionnaire (VMIQ-2). They 
were also asked to fill perceived stress scale 
(PSS) and patient health questionnaire 9 
(PHQ-9) for stress and depression 
respectively. SCI had markedly reduced MI 
ability (Mean = 27.40 ± 10.10) as compared to 
healthy participants (Mean = 45.22 ± 5.81) on 
KVIQ-10 (p < 0.05) and VMIQ 2. 
Neuropsychological factors such as stress (p = 
0.008) and depression (p = 0.001) reduced 
ability to imagine in these individuals. Based 



on the findings, we conclude that MI in SCI is 
influenced by a number of variables and SCI 
reduces their ability to imagine. 

P0401 
Early rehabilitation facilitates 
recovery in svere head injury 

M. Saxena1, N. Garg1 

1Bansal Hospital, Department of Neurorehabilitation, 
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Objectives – Severe head injury is a 
devastating condition for the patient and their 
family with unpredictable outcome and high 
probability of  significant neurological and 
psychosocial dynfunction. Early and 
aggressive rehabilitation helps to minimise the 
long term impact of these injuries and helps 
the survivor to cope up with disabilities.The 
aim of this paper is to highlight and share our 
experience of managing such severe head 
injury patients using varying rehabilitation 
modalities and cognitive retraining methods. 

Methods – This is a retrospective analysis of 
80 patients of severe head injury treated at 
Bansal Hospital, Bhopal from 2014 till 2020 
with a minimum follow up of 6 months. All 
patients with Glasgow Coma Score less than 8 
were included in this analysis. GCS on 
admission, CT scan findings, associated 
injuries, type of surgical intervention if required 
were recorded. Early tracheostomy was done 
in majority of patients to facilitate early 
weaning from ventilator. Resolution of edema 
on serial scans, duration of ventilation, duration 
of stay in ICU, secondary complications like 
infections were analysed. Detailed review of 
neuro-rehabilitation modalities (chest 
physiotherapy, PROM exercises, pressure 
sore care, DVT prophylaxis, early wheel chair 
mobilization, tilt table standing, functional 
electrical stimulation, stimulation therapy and 
audio visual stimulation) used, the neurological 
progress, Glasgow Outcome score on 
discharge were recorded. Cognitive retraining 
was done in those with significant cognitive 
dysfunction and its outcome analysed. 

Results – 80 patients were included in this 
study. The mean duration of follow up is 
____18 months___ (range 6 months to 39 
months). The mean GCS on admission was 
__6.86_____. Surgical intervention was done 
in __26_____, early tracheostomy in 
__40__percent patients. The mean stay of 
patients in hospital was __3days to 2 
months______ and their GCS at discharge 

was ____12.04__. The mean GOS at last 
follow up was ______4.02___. 

Conclusion – Management of severe head 
injury patient requires a multi-disciplinary 
approach. Early rehabilitation is an important 
and effective tool to facilitate better recovery 
from such devastating injuries. More emphasis 
must be given to these modalities for 
favourable outcomes. 
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Music therapy intervention for 
improving arousal in patients with 
disorders of consciousness under 
neurorehabilitation 

A. Kasbe1, A. Srivastava1, N. Purohit1 

1Kokilaben Dhirubhai Ambani Hospital & Medical Research 
Institute, Center for Physical Medicine and Rehabilitation, 
Mumbai, India 

Question: 

Does music therapy intervention help patients 
with disorder of consciousness to improve 
communication and interaction abilities and 
arousal? 

Methods: 

Retrospective case series conducted in 
Department of Physical Medicine and 
Rehabilitation, Kokilaben Dhirubhai Ambani 
Hospital, Mumbai. 

20 subjects with Traumatic Brain Injury, 
Hypoxic Ischemic Encephalopathy and Stroke 
diagnosed with non progressive brain disorder 
were included in the study. Traumatic Brain 
Injury (8 patients), Hypoxic Ischemic 
Encephalopathy (7 patients) and Stroke (5 
patient). 17 males and 3 females, aged 
between 13 to 79 years. 

Neurologic Music Therapy (NMT) with active 
music therapy administered focusing Nordoff-
Robbins approach as an intervention. Each 
patient was given therapy once a day for 30 to 
45 min. for 20 to 50 sessions. 

Outcomes were measured with pre & post 
assessment using following tools- GSC 
(Glasgow Coma Scale), GOS-E (Extended 
Glasgow Outcome Scale), CRS-R (Coma 
Recovery Scale- Revised). All patients were 
getting comprehensive neurorehab along with 
music therapy. 



Results: 

Significant difference was reflected in pre and 
post assessment of subjects using GCS 
(p<0.05), GOS-E and CRS-R (p<0.05) with 
improvement in arousal including auditory, oro-
motor functions with visual, motor and 
communication. 

Conclusions: 

Musical stimulation was found effective in 
patients with disorder of consciousness in 
terms of their recovery process as a part of 
Neuro-Rehabilitation. Active Music Therapy 
factor in Neurologic Music Therapy and 
Nordoff-Robbins Approach played significant 
role with these patients showing improvement 
in different areas of rehabilitation. Musical 
intervention effectively facilitated multisensory 
engagement and created a strong platform for 
arousal and improvement in communication 
and interaction. Music Therapy was found very 
effective when given as an adjuvant to patients 
with disorders of consciousness under 
comprehensive neuro-rehabilitation. 

Fig. 1 
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introduction 

Early post-cesarean rehabilitation is a concept 
that has proven itself in many maternity 
hospitals. It applies well in the management of 
caesarean section where early autonomy is 
essential to establish the mother-child 
relationship. Faced with the implementation of 
a new protocol in the Cesarean section of the 
maternity of the ORAN EHUO, we report our 
experience in this area. 

Material and methods 

We conducted a descriptive mono-centric 
study spread over 2 months from November 1 
to December 31, 2019 within the Gyneco-
obstetrics department of the EHU of Oran. The 
elements of post-caesarean rehabilitation are 
based on the following principles: informing the 
patient in consultation, regional anesthesia, 
early withdrawal of the infusion and the bladder 
catheter (to avoid nosocomial infection), early 
refeeding and mobilization, facilitated by 
multimodal analgesia by the administration of 
peripullary morphine then Paracetamol 
intravenously combined with an NSAID. And 
an early resumption of oral intakes after 
cesarean 

Results & Discussion 

58 caesarean patients aged between 40 and 
44 years. Maternal satisfaction was found in 51 
patients, the other 7 were anxious, 1 of whom 
had postoperative depression. The exclusive 
breastfeeding rate was resumed in 30 patients. 
35 patients left on day 2. 

This procedure can only be correctly applied if 
all the participating medical and paramedical 
teams are trained and a rehabilitation protocol 
is written, available within the maternity unit. 

Conclusion 

Post-cesarean rehabilitation aims at a rapid 
return to maternal autonomy by allowing 
effective analgesia, early resumption of 



feeding, mobilization without perfusion or 
urinary catheter. It allows the establishment of 
the mother-child relationship in the best 
possible conditions. Improving practices in this 
area requires setting up multidisciplinary 
rehabilitation programs in each maternity unit 

P0404 
COVID-19 – emerging rehabilitation 
issues at low resource country 

T. Uddin1, T. Islam1, H. Rahim1, J. Islam1 

1Bangabandhu Sheikh Mujib Medical University, Physical 
Medicine and Rehabilitation, Dhaka, Bangladesh 

Background: COVID-19 has overwhelmed 
health systems across the countries globally. 
This pandemic has also impacted health 
related rehabilitation services worldwide which 
is particularly profound in low and middle-
income countries including Bangladesh. 

Methods: Information used in the study 
gathered from World Health Organization 
(WHO), Bangladesh Health services 
Department and online literature search. 
Information also collected over personal 
telephone and email correspondence from the 
selected government, non-government 
institutes, and rehabilitation personals during 
the period of March-May 2020. Gathered data 
were analyzed; a set of challenges identified, 
and recommendations were made for a safe 
and standard working rehabilitation 
environment in the altered COVID-19 situation. 

Results: Of the 10 institutes considered, 
rehabilitation doctors and therapists at most of 
the public and private institutes are dedicated 
to COVID-19 services as per the local 
administrative directives keeping routine 
rehabilitation services apart. Omission of 
Rehabilitation physicians from national 
strategic planning, poor number of 
rehabilitation workforce, space crisis for 
expansion and adaptations with cardio-
respiratory and neurorehabilitation remain a 
major challenge in Bangladesh. Senior 
rehabilitation physicians continued team works, 
health education and orientation programs for 
personal protection and maintenance of 
environmental hygiene. Limited consultations 
and selective rehabilitation therapy services 
practiced. Specially arranged virtual OPD and 
telerehabilitation services opened to minimize 
the rehabilitation burden and sufferings of the 
pre-existing and incoming patients. 

Conclusion: COVID-19 impacted the overall 
schedule of rehabilitation services. 
Rehabilitation must be recognized as an un-
omissible part of COVID-19 management 
which requires a planned accommodative 
working environment in the altered situation 
within the health care system. It is required to 
keep this pandemic contained while providing 
adequate and standard rehabilitation services 
to the disabled in the safe environment in line 
with WHO rehabilitation 2030. 

Keywords: Rehabilitation, COVID-19, 
Bangladesh 
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Introduction: The COVID-19 has overwhelmed 
health systems across the countries globally 
including neurorehabilitation services. At the 
onset of lockdown restrictions, outpatient 
services closed and stroke and spinal cord 
injury (SCI) rehabilitation indoor services were 
seriously affected. 

 Methods: Information collected online 
resources and over personal telephone and 
email correspondence from the selected 
government, non-government institutes, and 
rehabilitation personals. Institutional activity log 
analyzed, a set of challenges identified and 
recommendations were made for a safe and 
standard working rehabilitation environment in 
the altered COVID-19 situation. 

Results: Rehabilitation doctors and therapists 
at most of the public and private institutes are 
dedicated to COVID-19 services as per the 
local administrative directives keeping routine 
rehabilitation services apart. Rehabilitation 
postgraduate trainee doctors and residents 
joined to the central COVID-19 management 
team while senior rehabilitation physicians 
continued team works, health education and 
orientation programs for personal protection 



and maintenance of environmental hygiene 
with the theme "stay safe and keep them safe". 
Government and public rehabilitation centers 
deferred the new admission of post-acute 
cases of SCI which overburdened 
 nongovernment SCI dedicated rehabilitation 
 with multiple pressure ulcers, spasticity of 
limbs, decreased muscle strength and other 
complications.  Poor number of rehabilitation 
therapists and space crisis for expansion and 
adaptations with for neurorehabilitation remain 
a major challenge. Limited consultations and 
selective rehabilitation therapy services 
practiced which raised the concerns of 
aggravating existing disability of the patients 
with neurological disorders 

Conclusion: COVID-19 impacted the total care 
of neurorehabilitation services adversely. 
Rehabilitation must be recognized as an un-
omissible part of COVID-19 management 
which requires a planned accommodative 
working environment in the altered situation 
within the health care system. It is required to 
keep this pandemic contained while providing 
adequate and standard rehabilitation services 
to the patients with neuro-disability in the safe 
environment in line with WHO rehabilitation 
2030. 
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Auditory neuropathy/Dyssynchrony 
in Biotinidase deficiency 
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Biotinidase deficiency is a disorder inherited 
autosomal recessively showing evidence of 
hearing loss and optic atrophy in addition to 
seizures, hypotonia, and ataxia. In the present 
study, a 2-year-old boy with Biotinidase 
deficiency is presented in which clinical 
symptoms have been reported with auditory 
neuropathy/auditory dyssynchrony (AN/AD). In 
this case, transient-evoked otoacoustic 
emissions showed bilaterally normal responses 
representing normal function of outer hair cells. 
In contrast, acoustic reflex test showed absent 
reflexes bilaterally, and visual reinforcement 
audiometry and auditory brainstem responses 
indicated severe to profound hearing loss in 
both ears. These results suggest AN/AD in 
patients with Biotinidase deficiency. 
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Iranian children 
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Background and Aim: Early rehabilitation 
such as cochlear implantation is an effective 
way to reduce the negative effects hearing 
impairment in children. Parents of an impaired 
child may feel anger, sorrow, guiltiness, and 
anxiety. The aims of this study include 
gathering demographic characteristics of the 
parents of cochlear implanted children, 
identifying the anxiety level in the parents of 
cochlear implanted children, and finally 
comparing the anxiety level between parents of 
cochlear implanted children and parents of 
normal hearing children. 

Materials and Methods: This study was 
carried out on 25 families (father and mother) 
whose child had implanted cochlea for six 
months and also 25 families with normal child. 
Their demographic information was collected. 
The Beck anxiety inventory was given to 
parents of both groups. The results were 
analyzed according to the questionnaire 
instructions. 

Results: Parents" average age in the normal 
group was 32.56±4.4 and 31.76±5.25 in the 
cochlear implant group. No significant 
correlation between parents" education level 
and the score achieved by the Beck anxiety 
inventory was observed (p>0.05). Despite the 
higher average of anxiety score in parents of 
cochlear implanted children, there was no 
significant correlation between the scores of 
these two groups (p>0.05). Mild, moderate, 
and severe anxiety was observed in 44% of 
cochlear implanted children"s parents. On the 
other hand, 32% had mild and moderate 
anxiety and no severe anxiety was observed in 
normal hearing children"s parents. 

Conclusion: Besides the fact that the parents" 
total average score in the cochlear implanted 
group placed in the normal range, results 
showed higher total average and also higher 
levels of anxiety in this group. Therefore, these 
parents" anxiety level affects their 
environment. Moreover, in order to prevent 
raising anxiety level in families with cochlear 
implanted child, controlling the environmental 
factors that affect families" life should take 



place. This way, a cochlear implanted child will 
have a smoother learning road ahead. 
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NTRODUCTION Hydatidosis or hydatid cyst: 
parasitic disease caused by the accidental 
ingestion of Echinococcus granulosus eggs 
from the dog, the usual definitive host of the 
echinococcus tapeworm.Spinal location: the 
most common bone damage (44%), especially 
in the lumbar spine. But remains rare in all 
hydatidosis (1%). Revealed by a varied clinic 
(pain, swelling, fractures, paraplegias), hence 
its severity. Radiological : osteolysis with fuzzy 
or circumscribed limits with cortical intrusion. 
MRI: examination of choice for spinal 
exploration. Direct diagnosis: based on 
serology. Surgical treatment:only radical 
treatment, and the best alternative in 
complicated forms. Physical treatment 
(rehabilitation): management of functional 
sequelae. Observation: 08 year old girl, 
presented, at the age of 05 years, 02 of the 
lower limbs paresthesias with inconclusive 
explorations. 02 years later: Worsening of the 
symptomatology towards a sensory-motor 
deficit of lower limbs and vesico-sphincter 
disorders, in a febrile contextParents report the 
concept of contact with dogs. Clinical biology, 
CT and MRI thoracic and cerebro-medullary 
confirms the diagnosis of bilateral pulmonary 
hydatidosis with spinal location with regard to 
the L4-L5 roots. Patient operated on by 
puncture-aspiration and release of the nerve 
roots, then referred to the functional 
rehabilitation department, after slight 
improvement post-operatively. RESULTS On 
admission: table of a predominantly right 
flaccid sensory-motor paraplegia with a motor 
and sensory level incomplete L4 on the left and 
complete L4 on the right, with vesico-sphincter 
disorders under indwelling catheter); .  After 01 
month of care: complete recovery . But the little 
girl keeps a straight monoplegia SM of level L4 
complete, with complete bladder retention She 
walks with an orthosis for right foot lifters. It is 
always followed at our level. DISCUSSION / 

CONCLUSION Bone localization hydatid 
disease is rare. Spinal involvement remains 
the most frequent and the most serious 
because of the neurological risk. The long 
clinical latency and the lack of specificity of the 
radiographic signs are often at the origin of the 
diagnostic delay. MRI makes it possible to 
make an early diagnosis and better assess the 
extent of the lesions. The treatment is 
essentially surgical. Spinal hydatidosis remains 
a pathology burdened with a poor functional 
and even vital prognosis. Only the small 
lesions diagnosed early and treated quickly 
can give hope for a lasting remission, or even 
a cure.  
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Question: Among multidrug-resistant 
organisms (MDROs), vancomycin-resistant 
enterococcus (VRE), and carbapenem-
resistant enterobacteriaceae (CRE) have 
become major nosocomial pathogens and 
endemic worldwide. There are no effective 
decolonization regimens for nosocomial 
colonization by these bacteria. If VRE or CRE 
are present as a colonizing organisms but not 
acting as a pathogen, they do not cause 
symptoms and do not require antibiotic use. 
However, once gastrointestinal colonization 
with VRE or CRE occurs, it can persist for long 
periods and serve as a reservoir for 
transmission to other patients. The 
disadvantages and burden of MDROs are 
increasing in all fields, including patient status, 
hospital management, economic burden, and 
national health policy. We introduce our 
multisystem, serial mechanical MDRO 
decolonization method without the use of 
antibiotic strategies. 

Methods: Twenty-four patients who were 
isolated due to VRE or CRE colonization were 
enrolled. Our protocol included (1) Mechanical 



evacuation using a glycerin enema every 
week, (2) Replacement of the normal gut flora 
using daily lactobacillus ingestion, (3) Skin 
hygiene cleansing using a chlorhexidine body 
wash and gargle, and (4) Environmental 
cleansing by changing the bed sheet and 
clothing every day; M.R.S.E. All patients 
received bedside rehabilitation therapy once 
per day. We conducted VRE or CRE tests 
every week. Patients were divided into VRE 
and CRE groups and were subdivided into 
success and failure groups according to 
decolonization status. 

Results: A total of 15 patients (62.5%), 8 
(57.1%) of the 14 VRE colonization patients 
and 7 (70.0%) of the 10 CRE colonization 
patients, were successfully decolonized. 
Univariate analysis revealed that patients with 
younger age, higher BMI score, shorter MDRO 
isolation period without trial, and higher 
functional status showed significantly 
enhanced success rates with our 
decolonization protocol. 

Conclusion: This study demonstrated the 
decolonization effects of a multisystem, serial 
mechanical decolonization protocol for VRE 
and CRE. Most importantly, this decolonization 
protocol did not use antibiotics. Our simple, 
easy-to-apply protocol revealed the rationale 
for proper nosocomial MDRO decolonization 
strategies in clinical settings. 

Fig. 1 
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Introduction 
The complex forms of familial spastic 
paraplegias represent a heterogeneous group 
of genetic disorders, estimated at 35% of the 
total disease. The principal characteristic is the 
high variability of expression, both intra and 
inter familial, which makes the diagnosis 
difficult and often delayed, of which we report 
the case of siblings. 

Clinical cases 
A sister and 2 brothers, were respectively aged 
28, 26 and 22 years older, presenting 
practically the same clinical picture; the 
parents are consanguineous (2nd degree)  
At the age of 14, ichthyosis appears followed 
by a progressive motor deficit in the lower 
limbs making walking difficult as well as mental 
retardation. 
We selected these 3 observations of patients 
from the same family where only careful 
neurological examination and a thorough 
family investigation can confirm the diagnosis 
and determine the form of the disease. 
1st case: a 28-year-old woman, presented with 
spastic paraplegia, cerebellar syndrome, 
moderate atrophy of hands and feet (Silver 
syndrome). 
2nd case: a 26 years old man, presented with 
spastic paraplegia, testicular ectopia. 
3rd case: a 22 years old man, presented with 
spastic paraplegia, with vesicosphincteric 
disorders. 
We have brought to our level an anti-spastic 
treatment, physiotherapy adapted to the 
fatigue of patients as well as walking aids and 
also orthoses for the night posture to sustain 
the gain. For vesicosphincteric disorders, 
hetero probing is applied; testicular ectopia is 
assigned to urology for a possible cure. 

Conclusion 
Improving the accessibility of clinical and 
complementary examinations (imaging, biology 
and electrophysiology) will certainly improve 
the diagnosis and management of affected 
patients on time. 
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patients with disorders of 
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The post-anoxic patients with Disorders of 
Consciousness (DoC) deserve particular 
attention as improvement of acute health-cares 
extends their life expectancy. These patients 
are characterized by diffused impairments due 
to the involvement of wide portions of the brain 
and a global brain hypometabolism (DeVolder 
et al., 1990). Some of these patients can show 
cortical responses to incoming visual and 
auditory stimuli (Rossi Sebastiano et al., 2015) 
and it might be interpreted as a measure of the 
primary cortices" sparing. For this reason, 
exploring primary sensory systems" functioning 
might be informative for rehabilitative 
interventions of post anoxic DoC patients in the 
chronic phase of the disease. 

We conducted two different studies to explore 
neurofunctional and behavioural responses of 
traumatic and post-anoxic patients to olfactory 
stimuli as this is the less studied among the 
other senses. In the first study, functional 
Magnetic Resonance Images were collected 
from 42 chronic DoC patients (17 post-anoxic) 
to explore their cerebral responses to odors. In 
the second study, we explored the behavioural 
responses to odors. Specifically, we assessed 
with a smell protocol (see Sattin et al., 2019), 
11 DoC patients in the chronic phase (6 post-
anoxic). 

We found that the post-anoxic DoC patients 
had either no neural activation or a neural 
activation limited to primary olfactory regions 
(i.e. piriform cortex/amygdala), whilst no neural 
activation was detected in higher-order 
olfactory regions (i.e. lateral-medial 
orbitofrontal cortex) (Nigri et al., 2016). This 
result has been confirmed also by the 
behavioural approach. Specifically, among the 
post anoxic patients, only 2 out of 6 showed 
behavioural signs of olfactory perception, 
whilst among the others it was the contrary so 
that 3 out of 5 had behavioural signs of 
olfactory perception (Sattin et al., 2019). 

These results confirm that the clinical and 
behavioural profiles of chronic post anoxic DoC 
patients are worse than those of chronic DoCs 
deriving from other etiologies. A deepened 
description of patients" characteristics is of 
uttermost importance to plan tailored 
rehabilitative programs. 
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Some patients do not recover consciousness 
and have a lot of comorbidities, including sleep 
pathologies. The presence of regular sleep 
patterns could reflect preserved brain 
functioning. Among the clinical problems that 
could influence the sleep patterns, three 
pathologies (Apnea, Periodic Limb Movements 
and Bruxism) seem to be frequently 
encountered, disrupting restorative sleep 
function (Valente et al., 2002). However, very 
few studies analysed this issue in VS and MCS 
patients (De Biase et al., 2014). 

STRIVE project aims to explore the 
relationship between sleep patterns and 
cognition to promote tailored treatments for 
patients with low functioning level for whom 
rehabilitation programs are still limited. 

STRIVE is a multicentric explorative pilot 
project on a cohort of patients with DOC 
diagnosis with a longitudinal design. All 
patients enrolled will be evaluated and treated 
if specific criteria will be reached. STRIVE 
project will be divided in three phases: (i) 
definition of clinical interventions for sleep 
pathologies for patients with DOC; (ii) 
evaluation of sleep patterns of the enrolled 
patients; (iii) evaluation of sleep patterns after 
tailored treatments. 

The STRIVE project is an ongoing project and 
the expected outcomes are: the development 
of innovative protocol for sleep pathologies 
treatment in patients with DOC; the creation of 
new behavioral evaluation system for patients 
with DOC developing a ICT system for 
movements recording non-respondent patients 
and its integration with data derived from 
consciousness assessment made by clinicians 



and patients" caregivers; the evidence of a 
correlation between sleep patterns of DOC 
patients and their cognitive/consciousness 
level. 

STRIVE will make conceptual, methodological 
and analytical contributions to the integration of 
sleep and behavioural data in patients with 
DOC resulting in personalized clinical 
treatments. Moreover, as  during the 
rehabilitation process, clinicians are focused 
on physical problems due to severe brain 
injury, STRIVE will aim to help these 
professionals developing a patentable ICT 
integrated system for cognitive and 
behavioural evaluation of DOC patients 
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Neurorehabilitation (NR) is an interdiscipline 
between Neurology, Neurosurgery and 
Physical and Rehabilitation medicine (PRM). 
Rehabilitation (including NR) is a functional 
therapy, based on a detailed functional 
assessment. Gait is an important element of 
everyday functionality of patients in NR-clinical 
practice, and is crucial for their independence 
in activities of daily living (ADL), respectively 
for their autonomy and quality of life. 

The goal of current work is to emphasize the 
potential of modern NR methods for balance 
training and gait recovery, as exoskeletons 
and robotic rehabilitation.  

We present a clinical case of a female patient 
of 21 years with Conus medullaris syndrome, 
consequence of a partial spinal cord injury 
after a fracture of Th12 and L1 vertebrae (due 
to a car accident). The patient arrives in our 
clinic 1 month after the neurosurgical 
intervention: spinal stabilization with two 
metallic plaques and eight screws. 

For functional assessment, we used detailed 
neurological exam, functional evaluation with a 

manual muscle test (MMT) of lower extremities 
and the International Classification of 
Functioning (ICF-evaluation). Before treatment, 
patient demonstrated bilateral low back and leg 
pain, leg paresthesias; perianal (S3-5) 
hypoesthesia, urinary incontinence; motor 
weakness (femoral, peroneal and tibial 
paresis). Results of MMT before NR: 
m.quadriceps femoris 2+, m.tibialis anterior 2, 
m.peroneus longus 2-, m.triceps surae 3-; mm. 
flexores and extensores digitorum longi et 
breves 2-; m.flexor halluces 1+, m.extensor 
halluces 1). 

For treatment, a complex NR-programme with 
synergic combination of different physical 
factors was created: Iontophoresis with low 
frequency electric currents (with Galantamin 
hydrochloride: we used the Bulgarian drug 
Nivalin); functional electrostimulations of 
femoral, peroneal and tibial nerves of both 
legs, and the innerved muscles; analytic 
exercises; balance and gait training; and 20 
procedures of Exoskeleton-rehabilitation with 
Hybrid Assistive limb (1 hour daily). 

After a month of complex NR we observed a 
significant functional recovery: reduction of 
muscle weakness (MMT from 2- to 3+), 
balance stabilization, autonomic gait recovery 
(with crutches), amelioration in ADL.  

Fig. 1 
 

 
Fig. 2 
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MATERIALS AND METHODS 
We report the case of a 34-year-old boy 
without ATCDs, who presented a disorder of 
superficial and deep sensitivity and a muscular 
deficit of the 2 lower limbs evolving, in a few 
days towards a sensory-motor paraplegia with 
vesico-sphincter disorders , confining him to 
the wheelchair. 
Exploration for infectious diseases (biology + 
cerebro-medullary MRI) confirms the diagnosis 
of cerebral and medullary multifocal 
tuberculosis. The patient was put on RHZE 
anti-tuberculosis treatment for 2 months, 
followed by an RH maintenance relay, and 
referred to functional rehabilitation. 
RESULTS 
 At admission: chart of a flaccid sensitivomotor 
paraplegia of a complete motor and sensory 
level L1, without cognitive disorders, with 
vesico-sphincter disorders (complete bladder 
retention and under SAD); patient confined to 
the wheelchair and completely dependent on a 
third party. 
After 6 months of treatment: The patient keeps 
a sensitivomotor paraplegia table (full L2 level), 
Good sphincter control, Autonomous subject 
on wheelchair and takes some steps between 
parallel bars with orthoses. It is always 
followed at our level in view of suitable 
equipment. 
DISCUSSION / CONCLUSION 
Multifocal tuberculosis is a serious form, 
usually affecting the immunocompromised. 
Involvement of the central nervous system in 
an immunocompetent patient remains rare 
despite the increase in the incidence of 
tuberculosis and may be a mode of revelation 
of the disease, but also sub-clinical; hence the 
interest in actively seeking a tuberculosis 
infection in front of any evocative brain-
meningeal lesion in order to establish the 
diagnosis and quickly start a specific treatment 
to avoid the after-effects. 

Rehabilitation retains its place in the 
therapeutic process to limit the handicap. 
Prevention by BCG vaccination and the fight 
against overcrowding remains the order of the 
day in these countries. 
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Question:The evaluation of outcome and their 
predictors in neurosurgery have become 
essential for the decision-making process. An 
agreement on which factors are more 
significant does not exist and the influence of 
psychological and environmental factors on the 
patients" health status is not usually 
investigated. However, these factors as well as 
cognitive status could impact on surgical 
outcome and postoperative course and their 
evaluation could influence the definition of a 
rehabilitation program. 

Methods:This is a longitudinal ongoing study, 
started in February 2018, on outcome 
predictors in brain tumor surgery. In a 
subsample of patients with glioma and 
meningioma we are evaluating disability with 
WHO Disability Assessment Schedule 
WHODAS-12, quality of life with European 
Health Interview Survey-Quality of Life EORTC 
QLQ, resilience with the Resilience Scale RS-
14, social support with the Oslo 3-item Social 
Support OSS-3, mood state with Hospital 
Anxiety and Depression Scale HADS, 
personality traits with Ten Item Personality 
Measure TIPI, and cognitive status with a 
neuropsychological battery. Statistical 
analyses are going to be performed to identify 
the predictive factors of the outcome 
measures. 

Results:At present we have enrolled 98 
patients (50 meningioma, 48 glioma). 
Considering the meningioma group, the 
preliminary preoperative mean scores are 
WHODAS-12=19.8±17.7; HADS (emotional 
distress)=12.9±7.0; OSS-3=11.1; RS-14=76.7; 
EORTC QLQ (global health)=57.7±24.74, and 



the most frequent personality type is 
conscientiousness; MOCA test (general 
cognitive status)=23±3; F.A.S test (verbal 
fluency)=37.5±13.2, ROWL,IR (immediate 
recall)=42 ±10.4, ROWL,DR (delayed 
recall)=8.2±3.2. 

Conclusion:Our study will provide a more 
complete patients" profile taking into account 
their personal, psychological and 
environmental characteristics, and cognitive 
status. This kind of personalized information 
would allow to better predict the postoperative 
course on the basis also of the patients" 
specific needs and potential cognitive deficits 
as well as of their personality and environment. 
The patients" perspective, together with the 
cognitive status, should be also evaluated in 
the postoperative course in order to plan more 
comprehensive and tailored interventions. 
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Background-It is unclear how older adults 
modulate dual-task mobility under changing 
postural challenges.  

Aims- To compare traditional Timed Up & Go 
Test (TUG) and dual-task Timed Up and Go 
Test for identifying geriatric population who are 
at risk of falling. 

Methodology- an observational study was 
performed at dvvpfs hospital, Ahmednagar. 60 
patients in the age group of 60-80 years who 
could walk independently and had a MMSE 
score >24 were selected after ethical 
clearance, an inform consent was taken from 
the patients and the subject performed TUG 
The patient performed TUG with a motor 
constraint i.e. typing from 1-9 on a calculator 
and later with a cognitive constraint i.e. answer 
simple questions. Time was recorded for all 
three tests and analyzed. 

 Results- TUG (traditional) took mean time of 
20.96 sec in fallers and 12.95 sec in Non 
fallers, In TUG (manual) mean time of 25.12 

sec in faller and 14.96 sec in Non fallers to 
complete the test, In TUG (cognitive) fallers 
group took 26.02sec and Non fallers took 
15.61sec to complete the test. The cut of value 
to determine fallers is as follows, traditional 
TUG is 15.95 seconds, for the motor TUG is 
18.81seconds and for the cognitive TUG is 
19.92 seconds for determining geriatric 
population at a risk of falls. The traditional TUG 
had 90%sensitivity 96.6%specificity. Dual task 
TUG motor had 93.33% sensitivity and 
93.33%specificity, Dual task TUG cognitive 
96.6%sensitivity and 93.33% specificity. 

Conclusion- TUG performed under cognitive 
constraint was a better indicator of falls. 

Key words- Timed up and go test, geriatrics, 
falls, normative value, specificity, sensitivity. 
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Background. Falling is a well-known morbidity 
factor in patients with chronic illness. Several 
risk factors have been identified such as 
muscle weakness or balance impairment. The 
Timed Up and Go (TUG) test is widely used to 
screen fall risk in this population. The recent 
use of electronic sensors provides more data 
which could help clinicians in everyday 
practice. We hypothesize that patients with 
muscle weakness could have altered vertical 
acceleration (Va) during the sit-to-stand (STS) 
phase of TUG test. 

Objective. To assess the correlation between 
the Va during the STS phase of TUG test and 
the isokinetic muscle strength of the 
quadriceps. 

Methods. We conducted an exploratory, 
cross-sectional study in patients with chronic 
illness using electronic sensors (mTUG®). The 
main outcome was the Va (Root Mean Square 



[RMS], time-normalized Jerk score) during 
STS of the TUG test as well as the peak torque 
of quadriceps (qPT) in concentric (CONC) 
mode at 60°/s and eccentric (ECC) mode at 
30°/s measured with an isokinetic 
dynamometer (CYBEX®). 

Results. As a feasibility study, we included a 
total of 37 subjects (20 females, mean[SD] age 
68.8[6.3] years, BMI 30.4[5.4] kg/m2). e found 
moderate correlations between the Va during 
the STS phase of the TUG test and the 
isokinetic strength of the quadriceps (qPT): 
Specially, jerk and the ECC qPT (r=-0.46; 
p=0.042) as well as the vertical RMS and the 
CONC qPT (r=-0.43; p=0.053). In addition, a 
negative correlation was found between the 
duration of the STS phase of the TUG test and 
the ECC qPT (r=-0.45; p=0.045). 

Conclusion. Quadriceps weakness 
contributes to an altered motion control during 
STS phase requiring jerk at its initiation. This 
increase variability of Va during STS phase 
and explain negative correlations between jerk 
(variation of acceleration) or RMS (area under 
curve) and muscle weakness. Thus, higher 
duration of the STS phase can be expected. 
Then, adding sensors to the TUG test provides 
additional information to assess indirectly 
muscle weakness. It could be a simple tool 
helping clinicians to focus rehabilitation (e.g. 
on muscle strengthening) when performing a 
screening of fall risk with TUG test. More 
studies are needed using sensors with TUG 
test and maybe other clinical tests used to 
screen fall risk. 
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Abstract: Background: With aging there is a 
decrease in proprioception due to microtrauma 
in the joints which affects balance and may 
lead to falls in elderly. Falls may lead to 
morbidity and mortality in elderly.  

Aims : To correlate knee proprioception error 
with dynamic balance in elderly. 

Methodology : This study was designed to 
assess the correlation of knee proprioception 
using the universal goniometer and dynamic 
balance using timed up and go test in elderly. 
70 subjects fulfilling the inclusion and exclusion 
criteria, MoCA of more than 25 and knee pain 
of VAS less than 4 were selected after taking 
their consent. Knee proprioception error at 30 
degree for right and left leg were determined 
using the universal goniometer and time taken 
for timed up and go test was measured.  

Results : Data was analysed using the SPSS 
16.0 software. The mean of right knee error 
was 0.44° with a standard deviation of 4.7° and 
the mean of left knee proprioception error was 
2.53° with a standard deviation of 4.3°.The 
mean of the TUG done in the subjects was 
11.22sec with a standard deviation of 2.63sec. 
A weak negative correlation was found 
between the knee proprioception error and 
dynamic balance with Pearson"s correlation of 
r= -0.267 with the right knee and r= -0.127 with 
the left leg with dynamic balance in elderly. 
The weak negative correlation was attributed 
to not only the knee proprioception but to other 
sensory systems like the visual, vestibular and 
musculoskeletal systems.  

Conclusion : Hence, it can be concluded that 
lesser the knee proprioception error, better is 
the dynamic balance in elderly. 

Keywords : Knee proprioception, dynamic 
balance, somatosensory system, visual 
system, vestibular system, timed up and go 
test, falls, elderly. 
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Question: Chronic Migraine (CM) is a highly 
disabling condition characterized by at least 15 
days per month with headache and is often 
associated with medication overuse (MO). 
Treatment involves a structured detoxification 
protocol and prescription of pharmacological 
prophylaxis. CM impairs patients" emotional, 



social, and work functioning, therefore the 
addition of psychological or behavioural 
therapies can be useful. Mindfulness is 
emerging as a helpful treatment for migraine, 
but the evidence regarding the effectiveness of 
this treatment is currently is incomplete. The 
aim of this study is to test the efficacy and 
cost-effectiveness of Mindfulness therapy as 
an additional treatment to drug prophylaxis. 

Methods:170 patients with diagnosis of CM 
and MO will be recruited and randomized into 
two groups: TaU group (patients who follow a 
usual drug therapy) and MIND group (patients 
who, in addition to the usual therapy, follow 6 
sessions of guided mindfulness at a weekly 
frequency). Both groups will be monitored 
every 3 months for a year. At each follow-up, 
clinical data and questionnaires will be 
collected to evaluate depression (BDI-II), 
anxiety (STAI-Y), allodynia (ASC-12), disability 
(WHODAS 2.0 and HIT- 6), quality of life (MSQ 
2.1) and information on disease costs (self-
report). Blood samples will also be collected to 
analyze inflammatory pattern biomarkers and 
functional imaging data will be acquired to 
identify differences in functional connectivity. 

Results: The MIND-CM project is underway. 
50 patients have already been recruited for the 
Tau group and 50 for the Mind group. The 
patients that completed the six sessions 
scheduled in the mind-group did not report any 
difficulty in dealing with the practice and no 
side effect was detected. In general, 
compliance was optimal.  

Conclusions: We expect that the addition of 
Mindfulness therapy will lead to a reduction in 
the frequency of migraine and an improvement 
in the psychological and disability indexes and 
quality of life, thus to the reduction of direct 
and indirect costs for patients and the sanitary 
system.  
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Question:To investigate the effects of an 8-
week aerobic exercise program on seizure 
frequency, cognitive functions, quality of life, 
anxiety and depression in patients with 
nondrug resistant focal epilepsy. 

MethodS: Fifty-four patients aged 20-60 years 
with focal epilepsy were included in the study. 
They were randomly divided into two groups as 
exercise group (n=27) and control group 
(n=27). The exercise group was asked to brisk 
walking for 8 weeks, 3 days a week, 45 
minutes a day. The control group did not 
receive any extra intervention except routine 
medical treatment. All subjects were evaluated 
with seizure frequency, Addenbrooke Cognitive 
Examination (ACE-R), Quality of Life in 
Epilepsy Scale (QOLIE-31), and Hospital 
Anxiety and Depression Scale (HAD), at the 
beginning and eight weeks after the study. 

Results: At the end of study, there was a 
significant increase in verbal fluency score 
which is the sub-parameter of ACE-R, a 
significant increase in overall quality of life, 
which is a sub-parameter of QOLI-31, and a 
significant decrease in depression score in the 
exercise group compared to the control group 
(p<0.05). There was no significant difference in 
seizure frequency in exercise group compared 
to control group (p>0.05). There was no 
significant difference in the parameters 
evaluated after 8 weeks in the control group 
(p> 0.05). 

Conclusion: It was found that aerobic 
exercise performed 3 times a week for 8-week 
in individuals with focal epilepsy contributed to 
the development of cognitive functions, 
improved overall quality of life, and reduced 
depression. In conclusion, in addition to drug 
treatment, aerobic exercise may be preferred 
as an easy-to-use, inexpensive method that 
can be used to improve cognitive functions and 
reduce depression in patients with focal 
epilepsy. 

Keywords: Focal epilepsy, Aerobic exercise, 
Cognitive functions, Quality of life, Depression. 
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Introduction: Rheumatoid arthritis chronic and 
disabling disease. Potential source of disability 
that requires well-coded care, using a 
therapeutic education program on long-term 
patient function. Material and methods : 
Prospective, transversal uni-centric study with 
descriptive and analytical aims made from 
December 2016 to March 2019. Demographic, 
clinical, para-clinical and therapeutic data were 
collected at inclusion. The functional handicap 
estimated by the HAQ initially then at 12 
months. A scalability analysis will assess the 
impact of the program. Results: 131 patients 
collected including 95.4% women, average age 
53.53. 67.20% of married patients and 80.2% 
have children. 24.4% university level. 23.7% 
have a profession. 50.4% have a good socio-
economic level. 64.1% have a medical history; 
osteoporosis predominates, hypertension 
comes second, 23.7% have familial RA. The 
average duration of disease progression is 
11.20 years and 98.5% evolve by relapse / 
remission. 40.45% are overweight. The 
average number of painful joints is 4.61, the 
swollen joints are 0.72. 50.4% have joint 
stiffness and joint deformation noted in 88.5%. 
Extra-articular manifestations are rare (4.6%). 
87% on Dmards, Methotrexate 71%. 7 patients 
are receiving biotherapy. 67.2% on 
corticosteroid therapy, and 53.4% take 
NSAIDs. 98.5% have medication compliance. 
At inclusion, 29% wore palm rest orthotics. The 
average HAQ score is 1.05. After this program, 
the educational action is positive, with a 
gradual and significant drop (p = 0.0001) in the 
average HAQ score during the four post-FTE 
assessments. 

Conclusion: Our study describes the functional 
handicap generated in poly arthritis patients. 
The impact of the therapeutic education 
program is satisfactory with results 

P0423 
Beginning epileptiform discharges 
of childhood may correspond with 
the period of rapid brain 
development 

O. Agranovich1, A. Agranovich2, A. Fedenko2 

1Stavropol State Medical University, Stavropol, Russian 
Federation 2Medical Center «Santerra», Stavropol, 
Russian Federation 

There were over 70 children (3-12 y.o.; 74.3% 
boys) with delayed speech functions and 
atypical autism spectrum disorder under 
medical supervision. Children have been 
receiving complex treatment for 3 years (every 

3-6 months). During the rehabilitation course 
and according to the Protocol EEG sleep 
monitoring was carried out at the beginning 
and at the end of the treatment. We did not 
identify specific EEG patterns that may 
characterize the specifics of behavior. We 
have got a way to assess the EEG dynamics of 
children duaring 3 years (with 3-6 months 
intervals). Within the next three years 15 
children have had a period of obvious progress 
in mental functions (not necessarily associated 
with the rehabilitation course) and during this 
period another EEG examination was 
conducted. Progress of mental functions have 
been evaluated by the Scale of General 
Impressions (CGI-S Scale). As a result, we 
noted the patterns of occurrence of benign 
childhood epileptic central temporal spike 
(BCECTS) on children EEG during the 
progress of mental functions. If initially 
BCECTS were registered in 3 children out of 
70 (4,3%), but during the period of progress of 
mental functions in 15 children, BCECTS were 
registered in 8 (53,3%) (p<0.05). Epileptic 
seizures were not recorded within 3 years. 
Thus, the appearance of BCECTS on EEG 
possibly reflects the processes of neuronal 
restructuring of maturation of nervous system 
and does not require the application of anti-
epileptic drugs. Keywords: benign epileptiform 
discharges of childhood, autism spectrum 
disorder, BCECTS in electroencephalogram, 
cognitive epileptiform disintegration. 
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Aspects of the social rehabilitation 
of patients with epilepsy 
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1Stavropol State Medical University, Stavropol, Russian 
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Russian Federation 

Manifestations of epilepsy are not limited to 
seizures; but also associated with the 
adaptation of patients in society, social 
support. Sometimes epilepsy itself and illness 
attacks, as the main manifestation of this 
disease, determine the lack of health, and the 
social, economic, moral aspects of ill-being 
burden the patients and their 
relatives.Objective: to study the attitude of 
healthy people to the problem of epilepsy in 
the context of the stigma of patients with 
epilepsy.Materials and methods: questionnaire 
survey of 100 relatives of patients with epilepsy 
and 200 people of different social strata of the 
population.For relatives of children suffering 
from epilepsy, the most significant problems 



are 35.0% of the unknown outcome of the 
disease, 26.5% waiting for the next attack, 
18.9% of the need for regular medication, 
10.0% of the financial problems of acquiring 
drugs and conducting an examination , 5.4% of 
restrictions when choosing a profession, 4.0% 
of restrictions in mode. 46.4% of parents do 
not hide the fact of a child"s illness. Hides: in 
15.8% due to restrictions in choosing a 
profession; 15.8% - obstacles to future 
marriage, 14.4% due to educational 
restrictions, 4.4% - alienation by relatives, 
3.8% of the threat of family breakdown.The 
attitude of society itself to the problem of 
epilepsy: teachers and workers turned out to 
be the most barriers to marriage, but students 
of the medical academy and people with higher 
education (employees and managers) turned 
out to be the most tolerant. On average, 61.0% 
of respondents limited themselves in financial 
relations with patients with epilepsy, especially 
workers. A quarter of respondents would not 
allow their child to play with a child suffering 
from epilepsy, mainly teachers.37.0% would 
feel uncomfortable if their homemate was a 
patient suffering from epilepsy. A joint trip with 
a patient with epilepsy would have burdened 
two-thirds of respondents, and especially 
workers and teachers (77.0% and 68.0%, 
respectively)Conclusions: rehabilitation 
measures for patients with epilepsy should 
include both measures to compensate for 
psychological problems and the formation of 
the correct attitude of society to patients. 

P0425 
Management of Lance Adams 
syndrome in physical medicine and 
rehabilitation – report of 3 cases 

J. Riemens1, B. Glize1 

1University of Bordeaux, Bordeaux, France 

Myoclonus is a movement disorder 
characterized by sudden, brief and 
invonluntary movements trigged by contraction 
of agonist and antagonist muscles. Survivors 
after cardiac arrest may develop neurologic 
complications with difficulties predictions. 
Lance-Adams syndrome consists in 
generalized post-hypoxic myoclonia usually 
occurring after resuscitated cardiorespiratory 
arrest. Patients present with limb, trunk, neck 
and facial jerks, caused by voluntary 
movements, sensory stilly and emotions. They 
usually go away at rest or during sleep. Lance-
Adams syndrome is a rare complication and 
can affect young people. Originally described 
by Lance and Adams in 1963, there are about 

150 cases described in the literature. The 
exact pathophysiology is not entirely know. 
Cerebral CT or MRI do not usually provide 
evidence for diagnosis. The treatments are 
poorly codified. 

We present the therapeutic management of 
three cases with Lance Adams syndrome 
supported in the physical medicine and 
rehabilitation department of the Bordeaux 
University hospital. Medical care combined 
with rehabilitative care seems essential.The 
combination of several drug classes is 
necessary to mitigate the syndrome. We 
notably use the Baclofen. The beneficial effect 
of Baclofen has been little described in the 
literature. 

1-Gupta HV, Caviness JN. Post-hypoxic 
Myoclonus: Current Concepts, 
Neurophysiology, and Treatment. Tremor 
Other Hyperkinet Mov (N Y). 2016;6:409. 
Published 2016 Sep 17. 
doi:10.7916/D89C6XM4 

2-Lee HL, Lee JK. Lance-adams syndrome. 
Ann Rehabil Med. 2011;35(6):939–943. 
doi:10.5535/arm.2011.35.6.939 

3-Birthi P, Walters C, Ortiz Vargas O, 
Karandikar N. The use of intrathecal baclofen 
therapy for myoclonus in a patient with Lance 
Adams syndrome. PM R. 2011 Jul;3(7):671-3. 
doi: 10.1016/j.pmrj.2010.12.023. 
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Perception of epilepsy amongst 
physiotherapy students and 
professionals – a cross sectional 
survey 

H. Someshwar1, P. Vairagade1, G. Bhatt1, P. 
Mehendale2 

1K. J. Somaiya College of Physiotherapy, 
Neurophysiotherapy, Mumbai, India 2K. J. Somaiya 
College of Physiotherapy, Kinesiotherapy and Physical 
Therapy, Mumbai, India 

Background: 

In developing countries like India, epilepsy and 
its sequelae are often seen as a social stigma. 
Physiotherapists form a part of the team 
treating patients with epilepsy. Hence this 
survey was undertaken to assess their 
knowledge, attitude and perception about 
epilepsy. 

Method:  

This study was a cross sectional survey carried 
out in the urban, semi urban and rural areas of 
Maharashtra. The Epilepsy Perception 
Questionnaire was administered to 
Physiotherapists in the age group 18-60 years 
through Google forms. Responses obtained 
were analysed using statistical test. 

Results: A total of 585 responded. Out of the 
Professionals, 38% were post graduates (n= 
222) and 21% were graduates 
(n=122).Whereas amongst the student 
population, 13% were pursuing PG (n=77) and 
28% were pursuing UG ( n=164). Post 
graduate professionals scored higher in 
knowledge and perception of epilepsy as 
compared to the others. 

Conclusion: Post graduate professionals 
scored the highest indicating that a post 
graduate degree and the number of years of 
clinical practise made a difference in the 
awareness, perception and knowledge of 
epilepsy. 

Keywords: 

Epilepsy, social stigma, urban, rural, 
Physiotherapists, perception 
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Quality of life assessment of people 
over a span of 1 year in patients of 
epilepsy at Epilepsy Foundation, 
Mumbai 

N. Surya1,2, A. Sharma2, H. Someshwar2,3 
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Objective: To evaluate the quality of life of 
people with Epilepsy in tertiary care center of 
Mumbai. Background: In India, we don"t have 
studies which are assessing the quality of life 
patients. It is important the understand impact 
of different interventions on quality of life of 
people with Epilepsy. Method: This was a 
cross-sectional, survey-based investigation 
carried out from 2017 to 2020 at Surya Neuro 
Center, Mumbai. Grown-up consent of 
selected individuals with epilepsy. The data is 
evaluated, and the unpaired t test is applied. 
Results: For these patients a total of 354 
patients enrolled in the study and baseline 
reported. 207 patients out of 354 completed 
the QOL questionnaire at baseline and after 
one year. Total 54% of males and 42 % of 
females took part in the study.52 % of patients 
received education up to SSC,18 % studied up 
to HSC,23 % were graduates and 4 % were 
illiterate. According to t-tests for dependent 
measures, QOL, as assessed by the QOLIE-
10 total score and all of its subscales, 
demonstrated significant improvement 
between baseline and after 1 year. The mean 
total score of QOLIE-10 went down from 30.24 
to 23.88. Results show that the most influential 
improvements were in terms of general QOL, 
epilepsy problems, memory problem followed 
by energy, work and social limitations, and 
were less significant with regard to mobility. 

Parameter Baseline(Mean 
±SD) 

After 
1Year(Mean 
± SD) 

PValue 



Energy 3.53 ± 1.1 1.93 ± 9.79 0.001 
Mood 2.41 ± 1.29 3.91 ±.1.29 0.001 
Mobility 4.53 ± 1.11 4.84 ±0.64 0.04 
Work 
Limitation 

3.06 ± 1.55 1.52 ± 1.01 0.0001 

Social 
Limitation 

3.22 ± 1.51 1.64 ± 1.07 0.001 

Memory 
problems 

3.03 ± 1.47 1.79 ± 1.09 0.0001 

Physical 
treatment 
effects 

2.22 ± 1.42 1.30 ± 0.70 0.0001 

Cognitive 
treatment 
effects 

2.23 ± 1.38 1.29 ± 0.70 0.001 

Seizure 
worries 

2.01 ± 1.01 3.43 ± 0.85 0.001 

General 
QOL 

4.0 ± 1.47 2.23 ± 0.89 0.001 

Conclusion: The general personal satisfaction 
of individuals with Epilepsy was poor. 
Customized medication, appropriate guiding 
and exercises helped the people with Epilepsy 
to improve the quality of life.   

P0428 
Remarkable improvement in 
efficacy, tolerability, and quality of 
life after brivaracetam in difficult to 
treat epilepsy patients – a single 
center cohort study from India 

N. Surya1,2, M. Desai1 

1Bombay Hospital and Research Center, Neurology, 
MUMBAI, India 2Surya Neuro Centre, Mumbai, India 

Objective: To evaluate efficacy, tolerability, and 
quality of life of Brivaracetam in difficult to treat 
epilepsy patients. 
Method: This was a single center retrospective 
cohort study with refractory epilepsy treated 
with Brivaracetam between September June 
2018 and December 2019. 
Results: Fourteen patients in the age range of 
16 to 80 years (mean age 39.5 years) with a 
history of both partial and generalized epilepsy 
with an average 13-years of epilepsy diagnosis 
received brivaracetam for a mean duration and 
dose of 7.5 months and 146.4mg/day 
respectively. Majority of the patients (>63% i.e. 
9/14) received Brivaracetam as 2nd or 3rd add 
on. Five out of 14 (36%) patients were 
levetiracetam switch cases. Complete seizure 
freedom was observed in 77% (11/14) of the 
patients and approximately 15% patients 
achieved ≥ 50% reduction in seizure 

frequency. Importantly, the quality of life was 
assessed in all patients using a feedback 
questionnaire. More than 91% (13/14) of the 
patients reported very much-to-moderate 
improvement in work life, social life, and overall 
satisfaction with Brivaracetam. Further, 13 out 
of 14 (>91%) patients revealed freedom from 
seizure worry. Only one patient showed 
worsening of seizures who essentially was 
started on Brivaracetam as 3rd add on and had 
a history of more than 7-years of generalized 
seizure with prior medication on Phenytoin. Six 
out of 7 (>84%) patients reported improvement 
in behavioral adverse reactions when 
compared to the similar events before 
Brivaracetam initiation. Conclusion: This 
retrospective study in Indian patients with 
epilepsy confirmed that adjunctive 
brivaracetam treatment is well tolerated, 
effective with remarkable improvement in 
quality of life. However, similar studies in real 
world setting with bigger number of patients 
will further validate the present outcome. 

P0429 
Comparing two fatigue assessment 
tools in a sample of Danish 
individuals with cerebral palsy 

M. Bærentzen1, R. J. Robotham2 

1Elsass Foundation, Practice and Innovation, 
Charlottenlund, Denmark 2University of Copenhagen, 
Department of Psychology, Copenhagen, Denmark 

Question 

Fatigue has been shown to be more common 
in individuals with cerebral palsy (CP) than in 
the general population. Fatigue is a multi-
faceted concept that can affect many aspects 
of an individual"s life negatively. In order to 
support adults with CP in managing their 
fatigue, it is important that clinicians have 
appropriate assessment tools. There are many 
tools available to measure different aspects of 
fatigue in different patient populations, 
however, there are, to our knowledge, only two 
tools available specifically designed to 
measure fatigue in youth and adults with CP. 
The first tool is the Fatigue Impact and Severity 
Self-Assessment (FISSA) questionnaire 
(Brunton, 2017) that focuses on physical 
aspects of fatigue. The second is the Modified 
Mental Fatigue Scale (m-MFS) (Bergqvist, 
2019) that was developed to compliment the 
FISSA by enabling the assessment of mental 
fatigue. No study has yet tested the same 
participants with CP with both tools. Our study 
aims to compare the responses of a sample of 



individuals with CP on these two tools to 
determine whether they provide 
complementary information about a patient"s 
experience of fatigue or whether the use of one 
of the tools is satisfactory in a Danish 
population of individuals with CP. 

Methods 

The FISSA and the m-MFS were translated 
from English to Danish. Two forward 
translations and one backward translation were 
carried out for each tool. After piloting the 
questionnaires in five adults with CP and 
adjusting the questionnaires, data was 
collected from thirty Danish-speaking youth 
and adults (14 years or over) with CP. Scores 
on the two questionnaires were compared. 

Results  

The Danish version of the FISSA and the m-
MFS are presented as well as data from thirty 
individuals with CP on both tests. Similarities 
and discrepancies between the participant 
profiles on the two tests are presented and 
discussed.  

Conclusions 

The FISSA and the m-MFS are designed to 
measure different aspects of fatigue and the 
results from our study suggest that the two 
tests can be used to complement each other 
when evaluating fatigue in youth and adults 
with CP in Denmark. 

P0430 
Provision of rehabilitation services 
in patients with primary brain 
tumors – a nationwide cohort study 

J. Mortensen1, D. H. Christiansen2, L. 
Jarlbæk3, K. Piil4, J. F. Nielsen1 

1Hammel Neurorehabilitation Centre and University 
Research Clinic, Hammel, Denmark 2Occupational 
Medicine, Region of Central Jutland, Herning, Denmark 
3REHPA – Knowledge Center for Rehabilitation and Pallitiv 
Care, Nyborg, Denmark 4Rigshospitalet, Copenhagen 
University Hospital, Department of Oncology, 
Copenhagen, Denmark 

Question: Primary brain tumors (PBT) are 
classified as benign (low-grade) and malignant 
(high-grade) tumors (1). Patients with PBT may 
have similar neurological sequelae as patients 
with stroke, and they may benefit equally from 
rehabilitation efforts (2,3). However, 
preliminary reports suggest that rehabilitation 

is less common among patients with PBTs, 
and patients and relatives report unmet 
rehabilitation needs (4,5). The objective is to 
investigate the provision of occupational- and 
physiotherapy rehabilitation services among 
patient with low- and high-grade PBT 
respectively, compared to a matched 
population of patients with stroke. Methods: A 
Danish nationwide register-based cohort study. 
An estimated 10,000 patients with either low- 
or high-grade PBT diagnosed in 2009-2019 will 
be included; and a population of 50,000 
patients with stroke matched on age, sex, year 
of diagnosis, and municipality will be used as a 
reference. Time until provision of rehabilitation 
services from either diagnosis or end of 
treatment will be analyzed using a cox 
proportional hazard model. Further analyses 
on degree and type and rehabilitation services 
will also be conducted. Results: Preliminary 
findings will be ready for the conference in 
October. 
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Question: The aim of the research was to 
study how the brain connectivity is associated 
with the cognitive functioning and Quality of 
Life (QoL) in patients with Multiorgan Failure 
(MOF) twelve months after Intensive Care Unit 
(ICU) discharge. 

Methods: The sample consisted of 16 patients 
that were admitted to the Cruces University 
Hospital, Spain. The 53,7% of the sample were 
male, the average age was 53.8±6.5 years, 
and the average years of education was 
13.9±5.3. The inclusion criteria were: a) age 
between 18 to 65 years; b) had a MOF due to 
respiratory failure, cardiogenic shock, or septic 
shock; c) not previous history of brain injury; d) 
SOFA score ≥ 4 for at least 48 hours during 
ICU admission; and e) MMSE score ≥ 23. A 
functional magnetic resonance imaging (rs-
fMRI), a comprehensive neuropsychological 
and quality of life (QoL) assessment were 
carried out at 12 months post ICU discharge. 
The rs-fMRI data was obtained by a standard 
preprocessing pipeline, and then the 
connectivity pattern at voxel level of the default 
mode network (DMN) was obtained. Finally, to 
determine the association between brain 
connectivity, cognitive function and QoL a 
general lineal model (GLM) was performed. 

Results: Only the Stroop Color score 
correlated with the connectivity pattern of the 
DMN (r = -0.65; p = .007). Specific, patients 
who had lower scores presented a highest 
degree of connectivity between DMN and 
visual networks (fusiform, calcarine, lingual 
and inferior occipital gyrus) and cerebellar 
network. For QoL, it was found a correlation 
between the General Health score of the SF36 
test and the connectivity pattern of the DMN (r 
= -0.82; p<.001), so that, patients with poor 
QoL presented a highest degree of 

connectivity between DMN and auditory 
(insula), cerebellum, and frontoparietal (inferior 
frontal gyrus, triangular part) networks. 

Conclusions: A high connectivity between 
DMN and other networks (e.g., visual, auditory, 
frontoparietal) was associated with worse QoL 
and lower Stroop Color scores in MOF patients 
12 months after ICU discharge. 
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Purpose: study the neurobehavioral 
teratogenic effect on the intellectual and 
neuropsychological development of children 
due to the effects of antiepileptic drugs during 
pregnancy in women with epilepsy. 

Material and methods: 34 children aged 3 to 9 
years were included in a pilot study of 
neurobehavioral side effects of AEDs. All 
mothers take modern drugs during pregnancy. 
Cognitive and neuropsychological 
development was studied by the following 
methods: 

• Methodology for the study of intelligence in 
children D. Wexler (WISC) 

• Luria's battery of neuropsychological tests in 
the adaptation of Zh.M. Glozman for preschool 
and primary school children 

Results: The study showed that the cognitive 
development of children who were prenatally 
exposed to AED was at a normal level or even 
higher (overall intelligence was scored from 
105 to 148 with a single outlier of 85). The 
analysis of neuropsychological indicators 
showed that the neuropsychological 
development (praxis, gnostic functions, 
memory and speech) in children in the study 
group was mainly within normal limits, and the 
identified symptoms of possible disorders were 
insignificant. However, we can say that the 
most falling-down sphere was practical with an 
assessment of violations of 0.5 points out of 3 
possible, the Gnostic sphere and memory were 
approximately at the same level with an 
estimate of approximately 0.33 points out of 3, 



and speech was the least problematic and was 
evaluated in 0.25 points. 

Conclusion: The study showed that the 
cognitive development of children who were 
prenatally exposed to antiepileptic therapy was 
at a normal level or even higher. 
Neuropsychological indicators are also normal 
or have minor defects. To increase the 
reliability of the study, it is planned to increase 
the cohort of children and determine prognostic 
factors for the normal development of children 
in mothers taking AEDs. 
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Purpose: Headache and epilepsy are common 
neurological disorders and their relationship is 
still incompletely known. The purpose of our 
work was to estimate the most common types 
of primary headache syndromes and its 
relation to seizure timing in epileptic patients in 
Upper Egypt. Patients & Methods: In a cross-
sectional study, we evaluated headaches in 
100 consecutive patients with idiopathic 
epilepsy attending the neurology outpatient 
clinic and the epilepsy clinic at Sohag 
university hospital by complete medical history, 
physical and neurologic examination EEG and 
CT brain. Results: Of our study population, 
78% of patients with epilepsy reported 
headaches. Migraine occurred in 70.6% of 
patients with headache followed by tension-
type headache in 25.58% of patients and other 
types of headaches occurred in 2.56% of 
patients. There were 8 patients (10.1%) had a 
pre-ictal headache, 52 patients (66.5%) had a 
postictal headache and 39 patients (50%) had 
an interictal headache. In our study, we found 
that the occurrence of headache being linked 
to the female sex, lower mean age, lower 
mean age at the onset of epilepsy, focal 
epilepsy, longer duration of epilepsy, high 
frequency of seizures and the use of 
polytherapy of 
antiepileptics. Conclusion: Headache 
especially migraine is an important comorbidity 
of epilepsy and should receive more attention 
especially in female patients, patients with 
younger age, lower mean age at epilepsy 

onset, longer duration of the disease, patients 
on polytherapy, patients with higher frequency 
of seizures and patients with focal epilepsy. 

P0435 
Cervical impairments and visual 
dependency in chronic dizziness – a 
cross-sectional study 

C. De Vestel1, L. Vereeck1, W. De Hertogh1, V. 
van Rompaey1, A. Hallemans1 

1University of Antwerp, Rehabilitation sciences and 
Physiotherapy, Antwerp, Belgium 

Question Dizziness is a frequently reported 
symptom. It can become chronic with far-
reaching consequences for both the individual 
and society. This study investigates to what 
extent cervical impairments and visual 
dependency are different/present in patients 
with two types of chronic dizziness: 
cervicogenic and visually induced dizziness. 

Methods A total of 41 chronic dizzy patients 
were recruited at the ENT department of three 
hospitals and a physiotherapy private praxis 
between March-December 2019. Patients were 
divided into subgroups: visually induced 
dizziness (VID), cervicogenic dizziness (CGD), 
VID and CGD, and VID nor CGD. All patients 
underwent a cervical spine and visual 
dependency assessment, blinded for the 
underlying diagnosis. The level of visual 
dependency was measured through 1) Visual 
Vertigo Analogue Scale1 (VVAS), and 2) 
perception of verticality and postural sway in 
stable and disturbing visual conditions2. 
Cervical spine assessment consisted of 1) 
neck mobility and proprioception, 2) deep neck 
flexor endurance, 3) neck-shoulder trigger 
points, and 4) neck pain intensity. Group 
characteristics were determined using 
descriptive statistics. Between-group 
differences were analysed using Kruskal-Wallis 
and posthoc Mann-Whitney U test. 
Significance was set at 0.05. 

Results Of the 41 patients, 9 were classified 
as having VID, 11 as CGD, 9 as VID and 12 as 
VID nor CGD. The VID group and VID and 
CGD group have a significant higher VVAS 
score. The VID group also has an increased 
mediolateral postural sway during both stable 
and disturbing visual conditions compared to 
all other groups. All groups show reduced 
perception of verticality in disturbing visual 
conditions, but no statistical differences were 
found between groups. The CGD group shows 
reduced transversal mobility compared to all 



other groups. There were no significant 
between-group differences for the other neck 
tests. 

Conclusions Cervical impairments are equally 
present in chronic dizzy patients regardless of 
the underlying diagnosis, except for cervical 
rotation mobility. Moreover, patients with VID 
have significantly more mediolateral postural 
sway deviation during both stable and 
disturbing visual conditions. 

References Dannenbaum, J Vestib 
Res,20111; Redfern, J Vestib Res,19942 
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Question Chronic dizziness can be the result 
of a lack or reduced capability of the central 
nervous system to compensate for an acute 
episode of dizziness. This study evaluates the 
impact of dizziness on balance control and 
daily functioning in two types of chronic 
dizziness: cervicogenic and visually induced 
dizziness. 

Methods A total of 41 chronic dizzy patients 
were recruited at the ENT department of three 
hospitals and a physiotherapy private praxis 
between March and December 2019. All 
patients underwent balance tests and filled out 
two questionnaires concerning daily 
functioning. The assessor was blinded for the 
underlying diagnosis. Balance assessment 
consisted of 1) static tests: Romberg test, 
standing on foam, tandem Romberg and single 
leg stance1, and 2) dynamic tests: Timed Up 
and Go test, Functional Gait Assessment and 
tandem gait. The impact of dizziness on daily 
function was measured with 1) the Dizziness 
Handicap Inventory2, and 2) the Hospital 
Anxiety and Depression scale3. Patients were 
divided into four subgroups based on the 
diagnosis made by an ENT doctor: visually 
induced dizziness (VID), cervicogenic 
dizziness (CGD), VID and CGD, and VID nor 
CGD. Group characteristics were determined 
using descriptive statistics. Between-group 
differences were analysed using Kruskal-Wallis 
and post hoc Mann-Whitney U test. 
Significance was set at 0.05. 

Results Of the 41 patients, 9 were classified 
as having VID, 11 as CGD, 9 as both VID and 
CGD and 12 as VID nor CGD. The VID and 
CGD group (213,4 ± 21 sec) had significantly 
higher static balance scores compared to the 
VID group (151,6 ± 68 sec) and CGD group 
(144,9 ± 58). DHI scores were significantly 
higher in the VID group (51,6 ± 19) and VID 
and CGD group (56,0 ± 14) in comparison to 
the VID nor CGD group (36,0 ± 14). There 
were no significant between-group differences 
for the dynamic balance tests and HADS 
questionnaire. 

Conclusions The findings of this study show 
that patients with CGD and patients with VID 
do not significantly differ from each other, i.e. 
both groups have reduced balance control and 
decreased daily functioning. 

References Vereeck, Int J Audiol, 20081 ; 
Vereeck, B-ENT, 20062 ; Spinhoven, Psychol 
Med, 19973 
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Question: 

What are the clinical and radiological 
caracteristics and the added value of functional 
rehabilitation in the symptoms of Achilles 
tendinopathy in Haglund"s disease? 

Methods: 

The study was conducted on two patients. 

Case 1: Patient aged 23 without any medical 
history who had heel pain that disturbed his 
walk and the fit of the shoes, that evolved after 
a month into the swelling and the bruising of 
the heel. The diagnosis of Haglund"s disease 
was retained. An osteotomy of the postero-
superior angle of the calcaneus was performed 
combined with functional rehabilitation. 



Case 2: Patient aged 25 without any medical 
history who had acute heal pain that disturbed 
his walk and sporting activities. Standard 
radiography and an MRI were performed and 
concluded to a diagnosis of bilateral Haglund"s 
disease with Achilles tendinopathy and a 
retrocalcaneal bursitis. 

An osteotomy of the postero-superior angle of 
the calcaneus was also performed on this 
patient combined with functional rehabilitation. 

Results: 

The evolution was beneficial  with reduced 
pain swelling and the resumption of sporting 
activities. 

Conclusion: 

Haglund"s disease is one of the causes of 
posterior heel pain that can lead to an 
impairement in the professional and sporting 
activities. The surgical care must be 
considered after failing at the more 
conservative approaches. 

P0438 
Impairments in spatial and 
balancing skills in patients with 
temporal lobe epilepsy 

M. Dordevic1,2, J. Gruber2, F. Schmitt2, N. 
Müller1,2 

1DZNE, Magdeburg, Germany 2Otto-von-Guericke 
University, Neurology Clinic, Magdeburg, Germany 

This study aimed at assessing behavioral 
deficits related to a suspected disturbance of 
the vestibulo-medial temporal lobe (MTL) axis 
in patients with temporal lobe epilepsy (TLE). 
The axis model proposes that the vestibular 
system and the MTL are tightly linked both 
structurally and functionally so that alterations 
of one structure should entail disturbances in 
the other. Accordingly, TLE patients with their 
functional and possible structural temporal lobe 
pathology should show deficits in vestibular-
related behavior. 

Twenty TLE patients and their age- and 
gender-matched controls underwent three test 
batteries that challenged vestibular and MTL 
functions: balancing, path integration and 
rotational memory. Compared to controls, TLE 
patients showed inferior performance in all 
three tests. These results confirm the 
hypothesis of a disturbed vestibulo-MTL axis in 

TLE. In the current study these behavioral 
deficits emerged without evidence of any brain 
volume differences between the patients and 
their controls as depicted by high-resolution 
MRI. This speaks for a dissociation between 
functional and structural alterations in TLE. 

Fig. 1 
 

 
 
 
Fig. 2 
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Questions: This study was planned to analyze 
the pressure ulcer risk factors can be seen in 
hospitalized patients with neurological 
problems.Methods: In this study, 59(%42.1) 
female, 81(%57.9) male, total 140 subjects 
without pressure ulcer were included in this 
study. Demographic and clinical information of 
subjects were noted. Glasgow Coma Scale for 
states of consciousness, Hodkinson Mental 
Test for cognitive functions, Barthel Index for 
daily living activities and Norton Scale for risk 
of pressure ulcer was used for evaluates 
subjects.Results: The mean age of subjects 
was 51.25±11.81 was years. The mean length 
of stay in hospital was 13.27±9.47 days. 
According to Norton Scale 37.9% (n=53) of 
subjects were at medium risk, 30.7% (n=43) 
were at very high risk, 22.1% (n=31) were at 



high risk and 9.7% (n=13) at low risk in terms 
of developing pressure ulcer. There were 
statistically significant correlations between 
Norton Scale score and the length of stay in 
hospital (p=0.000, r=-0.296), serum 
hemoglobin level (p=0.001, r=0.278), Glasgow 
Coma Scale score (p=0.000, r=0.733), 
Hodkinson mental test (p=0.000, r=0.689) and 
Barthel index (p=0.000, r=0.753). Additionally, 
high body temperature (p=0.039), incontinence 
(p=0.000), not using pressure air mattress 
(p=0.000) and change in muscle tone 
(p=0.000) were found to increase the 
risk.Conclusion: Patients with poor 
consciousness and mental status, low serum 
hemoglobin levels and longer stay in hospital 
are at risk for pressure sores. 

P0440 
Pulmonary and neurological 
physiotherapy in a patient with 
coronavirus – a case report 

P. Arzani1, M. Khalkhali Zavieh1, K. Khademi 
Kalantari1, A. Akbarzadeh Baghban1 

1Shahid Beheshti University of Medical Sciences, 
Physiotherapy, Tehran, Iran 

Dyspnea, shortness of breathing and inability 
in doing activities of daily living are the main 
complaints in patients with coronavirus and 
physiotherapy has a vital role in managing 
such symptoms. We present a case treated in 
pulmonary and neurological physiotherapy who 
improved her symptoms and quality of life.  

Patient description:  

A 49-year-old female patient, who worked as 
an employee. In terms of past medical history, 
she had no underlying disease, no history of 
smoking. on 1 March 2020, she began 
presenting anosmia and dysgeusia, after two 
days of fever and dyspnea when performing 
moderate efforts and non-productive cough at 
rest were presented. 

After developing Diarrhea, hemoptysis and 
intolerable fever she was hospitalized. On 
admission her blood pressure was 
130/80mmHg, heart rate was (HR) 88bpm, 
respiratory rate was (RR) 25 rpm and 
peripheral oxygen saturation at rest was 92%. 
there were coarse breath sounds of both lungs 
at auscultation. no alteration was found in 
cardiac auscultation. The real-time 
fluorescence polymerase chain reaction of the 
patient"s sputum was positive for the 2019-
nCoV nucleic acid. An enhanced chest CT 

showed bilateral multilobar ground-glass 
opacification.  

On 3rd days of admission at hospital 
physiotherapy was started for her. The patient 
was submitted to a neurological ( GCS ) and 
pulmonary ( Modified Borg Scale)  
assessment. The quality of life assessment 
was done using the Saint George"s 
Respiratory Questionnaire. After the initial 
assessment, she was admitted to the 
Pulmonary and neurological physiotherapy 
department of the hospital.   

The patient went through a total of 42 physical 
training sessions( With focus on pulmonary 
and neurological problems) over three weeks. 
at first the mean severity of dyspnea and 
Modified Borg Scale were 42 and 7  
respectively, both of them were improved with 
physiotherapy to 10  and 1 at the ending 
session. In the initial session-level of 
consciousness was 12 but it improves to 15. At 
the end of the program, the patient was 
independent in the activity of daily living and 
alert. Saint George"s Respiratory 
Questionnaire revealed an improvement in the 
quality of life from 44 to 23. This case report 
provides evidence for the implementation of 
physiotherapy in patients with COVID- 19.  

P0441 
Disabling Holmes tremor after 
midbrain cavernoma hemorrhage 
responding to levodopa treatment 
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Question: Holmes tremor is a rare and 
delayed symptom of the disruption of 
dopaminergic nigrostriatal and 
cerebellothalamic pathways. As it consists of 
an irregular large-amplitude oscillation with 
rest, posture and intention components, this 
movement disorder can be severely 
incapacitating. However, Holmes tremor is 
underrecognized and its treatment is often 
challenging, and thus may result in a 
diminished long-term quality of life. Herein we 
report a patient with Holmes head titubation 
caused by midbrain cavernoma hemorrhage: 



what treatment could improve this unusual 
symptom?  

Methods: Our forty-year-old patient known for 
a cerebral cavernomatosis presented with gait 
and limb ataxia, right hemiparesis and left 
oculomotor nerve palsy caused by a 
cavernoma hemorrhage in the left cerebral 
peduncle. Because of the resulting dramatic 
loss of autonomy in daily life activities, she was 
transferred for intensive inpatient 
neurorehabilitation. Three weeks after the 
bleeding, a disabling Holmes head titubation 
appeared, endangering the revalidation project 
and overall functional prognosis. Based on 
previous case reports, levodopa was initiated. 
Video footage was recorded to evaluate 
treatment response. 

Results: A rapid and dramatic improvement of 
head oscillations was noted after the initiation 
of levodopa 125 mg 3x/day, allowing the 
patient to actively resume her rehabilitation. 
Over the next two months of inpatient stay, she 
regained autonomy in toileting, bathing, 
dressing, transfers, and inside ambulation. At 
discharge, she still needed a walking aid for 
outside ambulation due to a discrete persistent 
gait ataxia. Outpatient rehabilitation was 
organized to further improve quality of life. 

Conclusion:Our video-illustrated case 
highlights the debilitating aspect of Holmes 
tremor and thus the importance of proper 
symptom management for quality of life. 
Neurorehabilitation clinicians should be able to 
recognize this unusual movement disorder as it 
usually arises weeks to months after the 
causative lesion, and thus might only become 
apparent during rehabilitation. 
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COVID-19 Rehabilitation unit, a new 
clinical entity during the pandemic 
storm – San Raffaele Milan Hospital 
experience 
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Question 

The pandemic spread of SARS-CoV-2 required 
specifications for the rehabilitative 
management of COVID-19 patients. In our 

experience, the pandemic evolution was 
characterized by 2 phases: an acute phase in 
which 400 intensive and sub-intensive beds 
were created, and a second phase in which 
specialized clinical pathways for complete 
clinical care of COVID-19 patients with focus 
on rehabilitation and functional recovery were 
implemented. Such functional rehabilitation 
units for COVID-19 patients were a clinical 
novelty. We aimed to report the experience of 
the San Raffaele Scientific Institute (Milan, 
Italy) and describe the organizational needs for 
such specialized COVID-19 rehabilitation 
Units. 

Methods 

In this hospital, between February 1st and 
March 31st 2020, about 50 patients were 
admitted every day with COVID-19 symptoms. 
In those days, about 400 acute care beds were 
created (Intensive Care/Infectious Diseases). 
In the following 90 days, from March 2nd to 
May 31st, despite the presence of 60 daily 
arrivals to the ER, the organization of patients" 
flow between wards was modified. Several 
different units were created, including the 
COVID-19 Rehabilitation Unit, post COVID-19 
Rehabilitation Unit, and Quarantine Unit. 
Patients were admitted to each Unit according 
to specific inclusion criteria. The two-month 
activity of the COVID-19 Rehabilitation Unit 
has been compared with the last year activity 
of the Cardiac Rehabilitation and Motor 
Rehabilitation Units of the Institute. 

Results 

In this period, more than 1000 patients have 
been hospitalized, with 200 patients in the 
COVID-19 Rehabilitation Unit (the other 
patients admitted to the ER were discharged 
home). This Unit involved as many care beds 
as the Cardiac Rehabilitation and Motor 
Rehabilitation Units but required twice the 
amount of staff and specific instrumental 
equipment, use of virtual meetings to discuss 
patients, Telemedicine to link the different 
Units, to improve patients" communication with 
relatives and perform follow-up. 

Conclusion 

The world health systems are organizing to 
respond to the pandemic by implementing 
acute intensive care and sub-intensive care 
units. However, our data showed that COVID-
19 Rehabilitation units must be organized, 
following specific clinical and organizational 
needs. 
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Alzheimer's disease (AD) is a progressive 
neurological disease of the brain named after 
German physician Aloes Alzheimer, who first 
described it in 1906. Alzheimer's is the most 
common form of dementia and affects an 
estimated 10 million people worldwide. 

The most common form of dementia is AD, 
which demolishes the vital brain cells, causing 
trouble with memory, thinking, and behavior, 
brutal enough to affect work, lifelong hobbies, 
and social life. Recognized factors in 
Alzheimer's disease include acetylcholine 
deficiency, free radicals, and inflammation of 
the brain tissue. 

 Many of the current drugs taken to treat the 
disease, such as, donepezil, have unpleasant 
side effects and doctors are keen to find 
alternatives. There is no cure for Alzheimer's 
disease, but drugs designed to slow disease 
progression are available. Some herbs may 
help to improve brain function, but scientific 
evidence to prove that they can treat 
Alzheimer's disease, is limited.              

Memory impairment is the hallmark symptom 
of Alzheimer's disease and usually involves 
behaviors such as forgotten appointments, 
away from home, misplaced items, and 
repetitive questions. Along with memory 
problems, AD can be recognized by insomnia, 
anxiety, depression, disruptive behavior, and 
hallucinations. Several studies have found 
evidence that Alzheimer's disease is a disease 
that is caused by or is a result of decreased 
metabolic activity in the brain. 

Thanking yours 
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Question: Bell"s palsy is defined as an acute-
onset, unilateral, lower motor neuron facial 
weakness. Different sensory stimuli pertaining 
to taste is known to give rise to different facial 
expression. Objective of present was to test 
this hypothesis for facial muscle activation 
along with Electrical Stimulation (ES) and 
Mime Therapy in individuals with Bell"s palsy. 

Methods: Present study investigated 
comparative effects of Conventional therapy, 
Mime therapy and Mime therapy with sensory 
exercise on outcomes of facial symmetry and 
functional abilities using Sunnybrook Facial 
Grading System (SB) and Facial Disability 
Index (FDI). 30 individuals with Bell"s palsy 
were divided into 3 groups i.e. Group A (ES 
with Conventional Therapy), Group B (ES with 
Mime Therapy), Group C (ES, Mime Therapy 
with Sensory Exercises) with 10 participants 
randomly allocated in each group. After 
screening for inclusion and exclusion criteria, 
informed consent of participants was procured. 
Each session was conducted for 60 minutes/ 
day, for 6 days/ week, for 3 weeks. Outcome 
measures were recorded on baseline day 1 
and day 18 following interventions. 

Results: Results of within group analysis for 
scores of FDI demonstrates improvement of 
physical function by 49% Group A, 33% in 
Group B and 26% in Group C. Improvements 
in social function were 3% and 16% 
respectively in Group B and C (p<0.05).  
Findings of SB scale demonstrates 
improvement in composite score of resting 
symmetry of eye, cheek and mouth and 
voluntary movement improved significantly in 
all three groups in comparison to baseline. 
Intergroup analysis demonstrated significant 
difference in performance in all three groups 
with best outcomes by group A followed by 
group B and then group C. 

Conclusion: Present study concludes social 
function, physical function, facial symmetry and 
voluntary movement in Bell"s palsy improved 
statistically with all 3 therapy protocols. Group 
receiving ES, Mime Therapy with Sensory 
Exercises benefitted most in social function. 
However, maximal gains in physical function, 
facial symmetry and voluntary movement was 
observed in group receiving ES with 
Conventional Therapy. Sensory exercises as 
an adjunct to ES and Mime therapy has a 



potential to be a novel form of rehabilitation in 
Bell"s palsy. 

Fig. 1 
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Question 

Woodhouse-Sakati Syndrome: what can a 
physiatrist do? 

Methods 

Bibliographic search in clinical databases and 
clinical case description. 

Results 

Woodhouse-Sakati Syndrome is a 
multisystemic disorder characterized by 
hypogonadism, diabetes mellitus, 
hypothyroidism, alopecia, and neurologic 
involvement, with moderate bilateral 
postlingual sensorineural hearing loss, mild 
intellectual disability, dysphagia, dysarthria and 
progressive extrapyramidal findings. It is a very 
rare autosomal recessive disorder caused by 
pathogenic variants in the DCAF17 gene. We 
report the case of a 35-year-old Portuguese 
female with Woodhouse-Sakati Syndrome. 
She presented with adolescent- to young adult-
onset symptoms and the genetic diagnosis 
was confirmed at the age of 33. At the time of 
her first assessment in PM&R department she 
presented with dysarthria, dysphagia, spastic 
paraparesis, lower limbs dystonia and a safe 
gait with one crutch. She started 
physiotherapy, to improve gait pattern, 

occupational therapy for daily life activities 
(DLA) and functionality training, speech 
therapy for swallow training and adjustment of 
food consistencies and neuropsychology for 
behavioral adjustment and coping. Over time 
and with the progression of the disease, the 
patient lost skills with an increasing impact on 
DLA, becoming dependent on a 3rd person. 
Her expectations for the future had to be 
adjusted and the family had to be involved in 
this process, as part of a multidisciplinary 
team. Assistive devices had to be considered 
and architectural barriers at home had to be 
eliminated and adapted. At each assessment, 
the rehabilitation program must be adjusted 
considering the patient's needs and new 
disabilities. At this time, the patient is well 
adapted to her disabilities, walks with two 
walking sticks around the house and uses a 
wheelchair over longer distances. She is 
capable of eating by herself with adjustment of 
food consistencies. Her current greatest 
difficulties are related to the psychosocial field 
and lack of coping strategies.  

Conclusion 

This clinical case shows how challenging it is 
for a physiatrist to treat a patient as a whole. It 
requires a multidisciplinary team, great 
leadership skills and a PM&R department 
capable of supporting all necessary therapeutic 
measures. 
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Introduction: Clinic-based rehabilitation or 
therapy programs may suffer from low patient 
compliance and relatively high cost, resulting 
progress achieved is assessed during clinical 
visits rather than continuously, and testing is 
often subjective. Seated exercise technology 
(SET) is a new approach to improve gait and 
balance in elderly or neurologically impaired 



populations at high risk for falls. SET 
integrates  an exercise intervention with 
BalanSeat (Mopair Technologies, Hadera, 
Israel) complemented by two wearable sensors 
- GoSafe (Philips Lifeline, Framingham MA, 
USA) and IPANEMA (MedIT RWTH Aachen, 
Aachen, Germany) to monitor and adapt 
treatment outcomes.  We investigate the 
potential of wearable sensors to augment 
standard physiotherapy tests in measuring 
walking and balance parameters by validating 
measurements against a gold-standard motion 
analysis system. 

Methods:  During Timed Up and Go (TUG) and 
10 Meter Walking Test (10MWT), walking 
speed, stride time and cadence were 
measured with GoSafe and IPANEMA in 80 
trials on 8 healthy adults and compared to 
those from a Vicon motion analysis system 
(Oxford Metrics Ltd., Oxford, UK). Each test 
was performed with and without a unilateral 
ankle weight used to simulate impaired gait. 

Results: Gait parameters measured by GoSafe 
showed strong correlation with the reference 
values: Pearson"s r= 0.793 (p<0.001), 
Spearman's ρ = 0.842 (p<0.001) for walking 
speed and Pearson"s r= 0.696 (p<0.001), 
Spearman's ρ = 0.802 (p<0.001) for stride 
time. There was a significant difference in 
intensity values between corresponding 
parameters with and without an ankle weight at 
different speeds (paired-samples t-test 
t(18)=3.828, p=0.001). IPANEMA parameters 
were well-correlated with the reference, 
Pearson"s r= 0.8431 (p<0.001), Spearman's ρ 
= 0.7302 (p<0.001) for cadence, and 
Pearson"s r= 0.8695 (p<0.001), Spearman's ρ 
= 0.8713 (p<0.001) for stride time. 

The results show the feasibility of the wearable 
sensors GoSafe and IPANEMA for monitoring 
treatment relevant parameters. The next step 
is to evaluate the outcomes in a clinical trial 
that involves SET's combined Balanseat 
treatment and the sensors' long term 
monitoring to improve balance and walking. 

 

 

 

 

 

Fig. 1 
 

 
 

 

 

Fig. 2 
 

 

 



P0449 
Effect of a concurrent cognitive 
task, with stabilizing visual 
information and withdrawal, on 
body sway adaptation of 
Parkinsonian patients in OFF state  

A. Delafontaine1,2, C. Hansen3, I. Marolleaux4, 
A. Gouelle5,6 

1University of Orléans, Orléans, France 2University of 
South-Paris, University of Paris-Saclay, paris, France 
3University Hospital Kiel, Department of Neurology, Kiel, 
Germany 4STAPS Paris Sud, CIAMS, Bures-sur-Yvette, 
France 5ProtoKinetics, Havertown, PA, United States 6UFR 
STAPS, Laboratory Performance, Santé, Métrologie, 
Société (PSMS), Reims, France 

Question: One major deficit in PD is postural 
instability. Any somatosensory or distractor 
interference can influence the posture. Closing 
the eyes leads often to worse performance. 
However, when vision deprivation and dual-
task are associated, conclusions are less 
consistent. Is the direction of attention 
mediating the postural control? The aim was to 
explore the role of visual deprivation (internal 
focus) and cognitive task (external focus) on 
balance during a semi-tandem task in persons 
at an early stage of PD. Methods: 15 patients 
(68 years) with PD, in OFF state, performed 
semi-tandem under 4 conditions: Eyes-Opened 
Single-Task, Eyes-Closed Single-Task, Eyes-
Opened Dual-Task, Eyes-Closed Dual-Task. 
The dual-task consisted into a mental 
calculation. The center of pressure (COP) was 
measured by a force-plate and 
electromyography signals of the ankle muscles 
were recorded by surface EMG system. 
Postural parameters were computed to gauge 
the influence of vision and dual task factors. 
The effects were tested by a 2x2 repeated-
measures ANOVA. Significant interactions 
were analyzed using post-hoc tests. Results: 
Results in ECST demonstrated an increase of 
the COP pathway and mean velocity, 95% 
area, mediolateral and anteroposterior Root-
Mean Square. No change was observed on 
non-linear parameters and cognitive 
performance. Regarding the impact of the 
cognitive task, no significant difference has 
been observed on the sway parameters neither 
on cognitive performance. For EMG, an 
increase in RMS of the Soleus of the backward 
leg was shown in the eyes-closed condition vs. 
eyes-opened. RMS of both Tibialis Anterior 
and Soleus of the backward leg were higher in 
dual task than single task. Conclusions: While 
internalization of attention was detrimental, 
externalization induced by the dual task lead to 
lesser decrease in the performance, even with 

eyes-closed. External focus may improve on 
functioning of the automatic control networks in 
PD, especially in the early stage, whereas 
internal focus affects postural adjustments by 
triggering conscious movement control. It can 
be valuable to combine both visual occlusion 
and dual task, when vision withdrawing reveals 
balance impairments not seen eyes opened 
and dual task gives an insight of the automatic 
postural processes.  
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Impact of audio-brain stimulation on 
motor symptoms in Parkinson's 
disease 
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Question. Clinical features of Parkinson"s 
disease consist of motor and non-motor 
symptoms. Motor symptoms include tremor, 
hypokinesia, rigidity, postural instability.  Non-
motor symptoms include cognitive and 
emotional impairments, sleep disorders and 
vegetative disturbance. Audio-brain stimulation 
is one of the up-date non-drug therapy in 
Parkinson"s disease based on biofeedback 
technology. 

Methods. Assessment tools: UPDRS, SF-36. 

112 patients were included in a trial. Patients 
were divided  into 2 groups: 1) 56 patients 
received therapy with audio-brain stimulation; 
2) 56 patients received complex therapy 
without brain stimulation. In the first group the 
average age was 66,4 ± 1,24 years old, in the 
second group - 68,3 ± 1,21 years old. Patients 
of the first group used smartphones with 
application for audio-brain stimulation via 
head-set. Patients were stimulated from 15 to 
20 minutes, 2-3 times a day, during 14 days. 
Statistics methods were used. 

Results.  

1 group. UPDRS, Part III: there were 
improvement of rigidity (p<0,05), finger tapping 
(p<0,0001), arising from chair (p<0,01), body 
bradykinesia (p<0,0001). SF-36: improvement 
was indicated in «Physical functioning» 
(р < 0,001), «Physical role functioning» 
(p < 0,0001), «Bodily pain» (р < 0,001), 
«General health perceptions» scale 
(р < 0,0001). 



2 group. UPDRS, Part III: improvement rigidity 
(p<0,05), posture (p>0,05), arising from chair 
(p<0,01), finger tapping, truncal bradykinesia 
(p<0,0001). SF-36: improvement was indicated 
in «Physical functioning» (р < 0,01), «Physical 
role functioning» (p < 0,05). 

Conclusions  

Best result was revealed in patients with 
Parkinson"s disease after audio-brain 
stimulation therapy. 

There were presented in motor activity and 
quality of life. 

Fig. 1 
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Sexual behaviours in dementia 

I. S. Mohamad1,2 
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Background 

Dementia can change expressions of affection 
in people with dementia and their intimate 
partner. People with dementia are often 
thought as asexual beings with no mental 
capacity to engage in sexual activities.   

Objective 

To review the current literature on sexual 
behaviours in people with dementia. 

Methods 

An online search was conducted using 
PubMed from 1992 to 2019 using keywords 
like "dementia" OR "intimacy" OR "sexuality" 
AND "behaviour". Studies not related to 

dementia were excluded. General themes 
were collated and categorized into four sub-
themes: i) hypersexuality ii) 
hyposexuality/apathy iii) delusional jealousy iv) 
non-sexual. 

Results 

Of the 38 studies identified, 23 fulfilled the 
criteria. Behavior type was associated with 
dementia severity, sexuality, love and 
companionship. Sexual behaviours in 
dementia may present as intimacy-seeking, 
disinhibition and nonsexual. Increase in sexual 
demands (hypersexuality) is rare and are seen 
in cerebellar atrophy or as a consequence of 
dopaminergic drugs. Apathy or blunted affect is 
more common in Alzheimer"s Disease (AD) 
and behavioural-variant frontotemporal 
dementia (bvFTD). Hyposexuality are seen in 
all types of dementia and correlates with 
atrophy of the frontoinsular, limbic regions, 
hypothalamus, middle frontal gyrus and 
supramarginal gyrus. Delusional jealousy (DJ) 
or Othello syndrome, have been reported in 
various types of dementia, especially those 
with right frontal lobe dysfunction. Non-sexual 
behaviours may present as day-dreaming and 
dressing-up. Disinhibited behaviours which are 
perceived as inappropriate sexual behaviours 
(ISB) may actually be expressions of affective 
needs related to changes in cognitive and 
communication abilities. Female caregivers 
who were less sexually satisfied reported 
significant higher levels of stress and 
depressive symptoms than male caregivers.  

Conclusions 

Sexual behaviors are associated with dementia 
severity, communication deficits and unmet 
sexual needs. Healthcare professionals need 
to adopt a neutral and noncensorious position 
when dealing with sexual issues in people with 
dementia and their intimate partners. Dementia 
care should include services to support 
couples in modifying activities, behaviours and 
expectations. 

(309 words) 

Keywords: dementia, intimacy, sexuality, 
inappropriate sexual behaviour, ISB 

 

 

 



P0452 
Effect of postural demand on 
cognitive workload in fallers and 
non-fallers with Parkinson's disease 

M. Kahya1, K. Lyons2, R. Pahwa2, A. 
Akinwuntan1, H. Devos1 

1University of Kansas Medical Center, Physical Therapy 
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States 2University of Kansas Medical Center, Neurology, 
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Question: Individuals with Parkinson's disease 
(PD) are more likely to fall due to increasing 
postural demand, such as closing the eyes or 
performing two tasks simultaneously. However, 
the effect of postural demand on cognitive 
workload (or mental effort) in PD fallers is 
unknown. The aim was to compare changes in 
cognitive workload, indexed by pupillary 
response, between PD fallers, PD non-fallers, 
and healthy controls in response to increasing 
postural demand. 

Methods: Self-reported fall history in the past 
12 months was recorded. Fourteen PD fallers 
(mean±SD, 69.9±6.8 years old, 7 males), 19 
PD non-fallers (68.84±6.9 years old, 12 
males), and 35 healthy controls (68.5±6.2years 
old, 14 males) completed four balance 
conditions of 60 seconds: (1) single-task with 
eyes open; (2) single-task with eyes occluded; 
(3) dual-task with eyes open; (4) dual-task with 
eyes occluded. The dual-task comprised the 
auditory Stroop test. The Tobii 2 Pro Glasses 
eyetracker was used to record pupillary 
response. Center of Pressure (CoP) was 
evaluated using a force platform (Advanced 
Mechanical Technology, USA). Two-way 
Factorial ANOVA and LSD post-hoc tests were 
employed to compare pupillary response and 
CoP displacement across the four conditions 
and between the three groups. 

Results: Pupillary response increased with 
increased postural demand (p=0.04) and 
differed between the groups (p<0.001). PD 
non-fallers exhibited greater pupillary response 
(0.43±0.2) compared to PD fallers (0.38±0.2) 
and healthy controls (0.34±0.1). CoP 
displacement in the anterior-posterior direction 
(mm) showed significant condition (p=0.04) 
and group (p<0.001) effects. PD fallers 
showed greater CoP displacement (51.4±2.1) 
compared to PD non-fallers (49.6±2) and 
healthy controls (39.7±1.3). 

Conclusions: The PD group had increased 
cognitive workload, measured by pupillary 

response, and increased CoP in all conditions 
compared to healthy controls. In contrast to PD 
fallers, PD non-fallers PD expended more 
cognitive workload as a result of increased 
postural demand. Our results suggest that PD 
fallers have limited cognitive capacity to 
respond to increasing postural demand, which 
results in greater CoP. Future studies are 
needed to investigate whether pupillary 
response can be used to predict falls. 

P0453 
Physical activity motivators and 
benefits in people living with 
cervical dystonia 

L. Bradnam1, R. Meiring1, A. McCambridge1,2 

1University of Auckland, Exercise Sciences, Auckland, 
New Zealand 2University of Technology Sydney, Sydney, 
Australia 

Purpose: Dystonia is a poorly understood 
neurological movement disorder presenting as 
abnormal postures and uncontrolled movement 
of a body part or parts. Cervical dystonia (CD) 
is a dystonia affecting the neck. Research in 
chronic health populations generally indicates 
physical activity (PA) has benefits for both 
psychological and physical well-being. Little is 
known about the potential benefits of exercise 
for those living with CD, and recent evidence 
indicates most find exercise worsens physical 
symptoms like tremor, abnormal head 
postures, pain and fatigue. Despite this, some 
people with CD do continue to exercise 
regardless of symptom aggravation; the 
reasons they do so are unknown.   

Methods: The study followed a previously 
published mixed methods protocol to explore 
physical activity motivation and benefits in 
people living with CD who met current weekly 
PA minimum guidelines. Surveys were 
distributed online. Questionnaires used 
included measures of self-efficacy, self-
determined motivation, optimism and 
pessimism, dystonia severity and quality of life. 
There were open-ended questions that further 
explored underlying reasons for PA 
engagement. Six individuals participated in 
semi-structured interviews using skype or face 
to face, which allowed greater depth of 
exploration of the research question. 

Results: There were 96 (55 male) 
respondents that met the inclusion criteria of 
meeting minimum guidelines for weekly PA. 
The main findings were that participants 
attributed feelings of accomplishment and 



competence to their engagement in PA activity 
despite living with dystonia. The main benefits 
were enhanced physical and mental well-
being, greater control over dystonia symptoms, 
enhanced life satisfaction and quality of life. 
Engaging in PA helped individuals to maintain 
an overall positive outlook on life. 

Conclusions: Physical activity is an important 
component of self-management in people 
living with CD who continue to exercise despite 
symptom aggravation during or after exercise. 
Interventions that aim to increase PA 
engagement in those with CD who are less 
active should focus on self-determined 
motivation and self-efficacy to increase 
competence for PA, which may in turn, 
enhance their quality of life. 

P0454 
Classification of movement 
disorders based on wearable 
sensors for balance and gait via 
machine learning models 

S. Moon1, H. J. Song2, K. Lyons3, R. Pahwa3, 
V. Sharma3, A. Akinwuntan1, H. Devos1 

1University of Kansas Medical Center, Physical Therapy 
and Rehabilitation Science, Kansas City, MO, United 
States 2Jeonbuk National University, Information 
Technology, Jeonju, South Korea 3University of Kansas 
Medical Center, Neurology, Kansas City, MO, United 
States 

Question: Parkinson's disease (PD) and 
essential tremor (ET) are difficult to 
differentiate as both movement disorders share 
the clinical symptom of tremor. The aims of the 
study were to (1) determine whether gait and 
balance characteristics collected from 
wearable sensors can be used to distinguish 
between PD and ET using machine learning 
techniques and (2) compare classification 
performance of various machine learning 
techniques. 

Methods: This data-driven approach included 
523 people with PD and 43 with ET from the 
KU Parkinson's Disease and Movement 
Disorder Center. Participants wore wearable 
inertial sensors (APDM Opal) during an 
instrumented stand and walk test. A total of 48 
pre-processed gait and balance features such 
as speed, stride length, and root mean square 
sway were used as input variables. A synthetic 
minority over-sampling technique was utilized 
to balance out the overrepresentation of 
individuals with PD. Classification machine 
learning techniques included neural networks 
(NN), support vector machine (SVM), decision 

tree (DT), random forest (RF), k-nearest 
neighbor (kNN), and gradient boosting (GB). 
Performance of machine learning techniques 
was evaluated using F1-scores, which 
consider both precision and recall. Higher F1-
scores denote better performance. 

Results: F1-scores were largest for NN 
(0.632), followed by SVM (0.575), DT (0.562), 
kNN (0.543), RF (0.532), and GB 
(0.509).These machine learning models 
classified PD and ET based on balance and 
gait features better than the baseline model 
(F1-score = 0.464). All machine learning 
techniques showed better performance than 
logistic regression (0.501). 

Conclusion: This study showed the usefulness 
of machine learning models to classify 
movement disorders solely based on balance 
and gait characteristics from wearable sensors. 
Machine learning models showed better 
performance than traditional classification 
models in discerning PD from ET using 
balance and gait sensor data. The unbalanced 
dataset and use of pre-processed balance and 
gait characteristic represent limitations of the 
study. Further examination and overcoming 
limitations may enable machine learning 
models to provide a more accurate diagnostic 
and prognostic tool to aid in the differential 
diagnosis of movement disorders. 

P0455 
Transcranial direct current 
stimulation for the treatment of 
motor sequence learning in 
Parkinson's patients with mild 
cognitive impairment 

M. Firouzi1, K. van Herk1, E. Kerckhofs1, E. 
Swinnen1, N. Deroost1 

1Vrije Universiteit Brussel, Brussel, Belgium 

Question: Implicit motor sequence learning 
(IMSL), a hallmark cognitive function 
underlying motor control, is affected in 
Parkinson's disease (PD). Research in healthy 
young participants shows the potential for 
transcranial direct current stimulation (tDCS) 
over the primary motor cortex (M1) to enhance 
IMSL. However, in PD patients, to date, only 
null-effects have been reported. Hypothetically, 
this may be accounted for by heterogenous 
samples in previous studies, as PD patients 
with intact or severely impaired IMSL (i.e. with 
intact or severely impaired cognitive status) 
may not benefit from tDCS. The aim of this 



study was to determine concurrent (during 
intervention), short-term (5-minutes post-
intervention) and long-term (1-week post-
intervention) effects of anodal tDCS over M1 
on IMSL (fig. 1), as measured by the Serial 
Reaction Time (SRT) task, in PD patients with 
mild cognitive impairment. 

Methods: Idiopathic PD patients (Hoehn & 
Yahr stage II-III) with mild cognitive impairment 
and without contraindications for tDCS were 
included. All patients performed the SRT-task 
once during anodal and once during sham 
tDCS. Concurrent (during intervention), short-
term (5-minutes post-intervention) and long-
term (1-week post-intervention) effects were 
evaluated. 

Results: Results of eleven PD patients (mean 
age 77.1 years; mean disease duration 7.7 
years) were analyzed. IMSL was significant in 
the anodal tDCS condition (p = .016), but not in 
the sham tDCS condition (p = .937). Post-hoc 
analyses showed that IMSL was not significant 
during intervention (p = .810); trended towards 
significance at 5-minutes post-intervention (p = 
.067); and reached statistical significance at 1-
week post-intervention (p < 0.001). No 
significant three-way interaction between 
stimulation, time of measurement and 
sequence could be observed. 

Conclusion: PD patients with mild cognitive 
impairment show impaired IMSL. Anodal tDCS 
over M1 demonstrates beneficial effects on 
IMSL. Our study is the first to show a positive 
effect of tDCS on IMSL in PD patients. Further 
research is needed to confirm these 
preliminary results in a larger sample of 
patients and a longer follow-up period. 

Fig. 1 
 

 

Fig. 2 
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Ecological test of San Pellegrino 
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QUESTION. Ecological rehabilitation is based 
on patients need to interact with surrounding 
environment to increase performances in 
everyday activity(ADL). Ecological Test of San 
Pellegrino Terme evaluates evolution of motor 
and behavioural abilities in patients affected by 
neurological diseases (stroke and Parkinson"s 
Disease) to plan both a tailor made 
rehabilitation program and  to record 
cardiovascular parameters (heart rate, oxygen 
saturation).  

METHODS. We tested 135 people: 100 stroke 
(80 males and 20 females; 67 ischemic stroke 
and 33 haemorrhagic stroke); 35 patients 
Parkinson"s disease (23 males, 12 females). 
Each patient had physiatric, neurological and 
neuropsychological evaluation. The test is 
based on 10 activities: walking on cobbled 
street; walking on the lawn; walking along a 
street; getting on and off the sidewalk; walking 
along a path; going downstairs and upstairs; 
overtaking a barrier; walking among people. 0 
POINTS if the activity is not carried out,  1 
POINT if the activity is carried out with help, 2 
POINTS if the activity is carried in difficult way, 
3 POINTS if  the activity is carried out correctly 
without help. During the test the staff will focus 
the attention on possible motor impairments 
and will record cardiovascular parameter. The 
test takes place along three possible and 
different routes in the town of San  Pellegrino 
Terme (fig.1). 



RESULTS. We achieved a better overall 
evaluation of our patients; better 
consciousness of the patients and their 
relatives about the difficulties to carry out 
everyday activities. Patients can also process 
right strategies in order to recovery their 
independence in ADL. The test shows 
emotional and behavioural disorder too. We 
recorded an average increase score both in 
the FIM scale of 10,9% and in the UPDRS 
score of 15,3% (fig.2). 

CONCLUSIONS. The test involves everyday 
life activities outdoor; it"s a safe and cheap 
way of training, is also easy to use and it can 
be done weekly; it shows the learning abilities 
and it records improvements completing the 
training program in the gym. The test is also 
well appreciated both by physiotherapist and 
by patients because it takes places outside. 
Patients" relatives can evaluate the difficulties 
they will have to face once discharged. 

Fig. 1 
 

 
 
 
 

Fig. 2 
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The relationship between the 
postural changes and 
temporomandibular disorders in 
patients with Parkinson's disease – 
the preliminary results 

S. Acaröz Candan1 
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Turkey 

Question: Postural changes are widespread 
and disabling complications in patients with 
Parkinson"s disease. It is known that the 
postural changes, particularly the changes in 
the craniocervical posture may cause 
temporomandibular disorders (TMD) in 
individuals with a different diagnosis. However, 
there is no study about this relationship in PD. 
This study investigated whether there was a 
relationship between TMD and postural 
changes in PD. 

Methods: A total of twenty-three patients with 
Parkinson"s disease (mean age: 71.96±7.52, 
seventeen males) were included in this study. 
Fonseca anamnesis questionnaire and New 
York Posture Rating Scale was used for 
assessing TMD and postural alignment 
changes, respectively. Craniocervical posture 
(forward head posture) was evaluated by the 
craniovertebral angle (CVA) based on a 
photogrammetry method using the ImageJ 
program. Pearson"s correlation coefficients 
were calculated to determine the relationship 
between TMD and postural alignment 
changes, forward head posture. 

Results: Of our sample, 39,2% had mild, and 
47.8% had moderate TMD complaints. There 
are no participants with severe TMD 
symptoms. 73.9% of the patients presented 
severe postural impairment, 26.1% had a 
moderate postural impairment. The mean CVA 
was 35.17±11.30 degrees. No statistically 
significant associations were found between 
scores of Fonseca anamnesis questionnaire, 
New York Posture Rating Scale and CVA 
(coefficients for TMD and postural alignment 
changes, and TMD and forward head posture: 
rp=-0.011, p=0.959, and rp=0.101, p=0.646, 
respectively). 

Conclusion: According to this study, where we 
presented the preliminary results, although the 
TMD and postural changes were present in our 
sample, postural changes and forward head 
posture were not related to TMD symptoms for 
the sample. Consequently, this study 



demonstrates that TMD is independent of the 
postural changes and even forward head 
posture in PD. 

P0458 
Validity, reliability and minimum 
detectable change of the maximum 
step length test in people with 
Parkinson's disease 

S. Acaröz Candan1 

1Ordu University, Physiotherapy and Rehabilitation, Ordu, 
Turkey 

Question: The maximum step length test 
(MSLT) is a valid and reliable measurement 
tool for balance performance in older adults 
and stroke victims. Might be MSLT a useful 
measure of balance capabilities for people with 
Parkinson's disease (PwPD)? 

Methods: Forty-eight PwPD (mean age: 
69.85±7.69 years, 17 females) were evaluated 
by MSLT. The measurements were performed 
for the dominant side. Unified Parkinson's 
Disease Rating Scale, Hoehn and Yahr Scale, 
Berg Balance Scale, Functional Reach Test, 
Timed-Up and Go Test were used for 
concurrent validity. The intraclass correlation 
coefficient (ICC) was used to assess the 
reliability of MSLT. The minimum detectable 
change (MDC) was calculated based on the 
standard error of measurement and expressed 
as a percentage of mean MSLT. 

Results: There were moderate and strong 
correlations between MSLT in all directions 
and other outcome measures (Pearson's r 
0.797 to −0.448). Interrater reliability was 
excellent for the MSLTs (ICC for the forward 
direction, lateral direction, and backward 
direction; 0.981, 0.978, and 0.963, 
respectively). The MDC (MDC%) was 7.37 
(12.4%) for the forward direction, 8.22 (15.5%) 
for the lateral direction, and 10.63 (22.3%) for 
the backward direction on the dominant side. 

Conclusion: The MSLT is a reliable and valid 
measurement tool for assessing the balance 
capabilities of PwPD. MSLT may be 
responsive to notice a change in balance 
performance in PwPD. This study would 
contribute to evaluating the balance function in 
PwPD confidently and interpreting the changes 
in MLST of PwPD more accurately. 

 

P0459 
Relationship between balance and 
verbal fluency in Parkinson's 
disease – a pilot study 

H. Cancio-Donlebun Blanco1, S. Rodríguez 
Menéndez2, E. Herrera Gómez3 

1Neurofuncion, Physiotherapy, Gijon, Spain 2Neurofuncion, 
Occupational Therapy, Oviedo, Spain 3Neurofuncion, 
Neuropsychology, Oviedo, Spain 

QUESTION: IS THERE A RELATIONSHIP 
BETWEEN BALANCE AND VERBAL 
FLUENCY IN PEOPLE WITH PARKINSON"S 
DISEASE? 

Methods: Parkinson"s disease patients 
(n=22); 13 women (59%) and 9 men (41%); 
with a  mean age of 69.27 years were included 
in this study. Balance was assessed with the 
Berg Balance Scale (BBS), Timed up and Go 
test (TUG), and a static posturography on an 
IST - FOOTWORK pressure plate. Verbal 
fluency was measured with semantic, 
phonologic, and action fluency tasks on the 
conditions eyes open and eyes closed while 
standing on a the pressure plate. Statistical 
analyses were performed via the computer 
version of the Statistical Package for the Social 
Sciences (SPSS 22). 

Results: a significant correlation was found 
between action verbal fluency with eyes closed 
and BBS (p<0.05); and between action verbal 
fluency with eyes closed and TUG (p<0.05). A 
linear regression was performed to better 
understand the relationship between the 
studied variables, and it was found that action 
fluency with eyes closed explained 20% of the 
results obtained by the subjects on BBS (β- 
0.45; p<0.05) and a 22% of the results on the 
TUG (β – 0.47; p<0.05). This relationship was 
not found with action fluency with eyes open, 
nor with any of the other fluency task (semantic 
or phonologic) with eyes open or closed. The 
area of oscillation of the center of pressure 
was also compared between the different tasks 
under all conditions with a non parametric 
analysis of related samples with the Wilcoxon 
test. Statistically significant differences were 
found between the area of oscillation of the 
center of pressure standing with eyes closed 
and standing with eyes closed while 
performing an action fluency task (p<0.05). No 
other statistically significant difference was 
found with other fluency tasks under both 
conditions. 



Conclusion: the results of the present study 
show a relationship between balance; 
measured with the BBS, the TUG, and static 
posturographies; and the action fluency task in 
the selected sample of people with 
Parkinson"s disease. No statistically significant 
relationship was found between balance and 
semantic or phonologic fluency. 
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activity during dual-task walking in 
patients with Parkinson's disease – 
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1. Question 

Patients with Parkinson disease (PD) report 
difficulties walking while performing another 
task. Dual-task (DT) walking may therefore 
increase the risk of falls. To date, the effect of 
DT walking on brain activity is not well 
understood. The objective of this pilot study 
was to examine dorsolateral prefrontal cortex 
activity (DLPFC) during single-task (ST) and 
DT walking conditions in PD patients. 

2. Methods 

Thirteen patients with PD (mean age: 66 ± 7 
years, 8 men, UPDRS motor score (/108): 23 ± 
11, Montreal Cognitive Assessment (MoCA) 
score: 27 ± 2) and 13 healthy older adults 
(mean age: 64 ± 7 years, 8 men, MoCA score: 
28 ± 3) performed three walking tasks: [1] ST 
walking, [2] DT walking while counting forward 
(+1) and [3] DT walking while subtracting (-7). 
Cortical activity in DLPFC, assessed by 
changes in oxy-haemoglobin (∆HbO2) was 
measured using functional near infrared 
spectroscopy (NIRSport). Gait performance 
(speed, cadence and stride length) was 

recorded simultaneously using wearables 
sensors (Gait-Up sensors). 

3. Results 

In ST walking and DT walking while subtracting 
conditions, ∆HbO2 was higher in patients than 
in controls (p < 0.05). No significant differences 
in ∆HbO2 were found between ST and the two 
DT-walking conditions in patients whereas 
∆HbO2 was significantly higher in DT-walking 
conditions than in ST walking in controls. As 
expected, patients had reduced walking speed, 
cadence and stride length compared to 
controls, regardless of conditions (p < 0.05). 
Variability of their cadence increased as the 
walking task difficulty increased, which is not 
the case for controls. 

4. Conclusion 

This pilot study suggests that dorsolateral 
prefrontal cortex plays a major role already 
during ST walking condition in patients in 
relatively early stages of PD. This may suggest 
that patients recruit additional cognitive 
resources, as a measure of cognitive 
compensation to perform the ST walking. 
These findings may have implications for 
rehabilitation of gait in patients with PD, 
improving automaticity in simple tasks. Another 
ongoing study will show the effect of an 
exercise-based intervention program 
(SIROCCO program) on DLPFC activity while 
walking in the same group of patients with PD. 

P0461 
Linear analysis of characteristic 
waveforms of gait in Parkinson's 
disease 

T. Matsuda1, K. Sato1, Y. Kameyama1, Y. 
Fujino1, Y. Takahashi1, E. Kitahara1, H. 
Makabe1, N. Hattori1, T. Fujiwara1 
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Question 

Freezing of gait is a motor dysfunction 
associated with falls in advanced Parkinson's 
disease (PD). The gait characteristics of PD 
patients are well known but the process of 
change in gait and a simple method to 
measure such change have not been 
established. Here, we measured the 
characteristics of gait of PD patients using 3-D 
motion analysis and two accelerometers.  



Methods 

Subjects comprised 10 PD patients (male 3, 
female 7:mean age 65.9 range 58-72, PD 
history 10.4 range 4-24 yrs) who scored 
meanSD 24.8 ± 11.1 points in MDS-UPDRS 
Part III while in the clinical "ON" state. 
Participants were rated during independent 
gait. Spatiotemporal and kinematic analyses 
included a 3-D motion analysis system (Acuity 
Inc.) with 39 markers (Plug-in model) tracking 
subjects on a 5m walkway. Acceleration was 
measured with accelerometers (ATR Inc) 
located at 5th lumbar and 10th thoracic 
vertebrae. Kinematic data was acquired at a 
sampling frequency of 120Hz. Data was 
analyzed by linear analysis, and  univariate 
and multivariate regression analysis. 

Results 

There was a left/right difference in the 
spatiotemporal acceleration waveform during 
walking. The larger the cadence and shorter 
the stride, the less the vertical movement of 
acceleration. Changes in hip flexion, knee 
flexion, and extension were related to lumbar 
acceleration. Acceleration applied to the 
thoracic spine showed the same phase as the 
lumbar spine acceleration waveform on the 
frontal plane and horizontal plane. 

Conclusions 

As walking ability of PD patients decreases, 
stride length shortens and center of gravity 
shift between left and right decreases. 3-D 
motion analysis showed characteristic changes 
in joint angle of the lower limbs and 
acceleration of the lumbar region while walking 
were affected by change in cadence. It was 
suggested that by acquiring acceleration data, 
the characteristics of walking could be easily 
grasped and used for evaluation of 
rehabilitation training. 
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Introduction 

Progressive bulbar palsy (PBP) is a disease 
involving the nerves of bulbar muscles. 
Although rare patients can exhibit reduced gag 
reflexes, weak palatal movements, 
fasciculation, and weak movement of the 
bulbar muscles. Here, we introduce a case 
report of the patient with the symptoms 
including dysarthria and dysphagia. 

Case report 

A 75-year-old woman visited our clinic referred 
for dysphagia with dysarthria started a year 
ago. In physical exam, she showed intact gag 
reflex but sometimes showed drooling. In 
VFSS, the penetration aspiration score was 2 
on the exam with semisolid, solid and liquid 
with minimal remnants in the vallecular fossa. 
In blink reflex, delayed latencies of R1 
responses and no response of ipsilateral & 
contralateral R2 response in both supraorbital 
stimulations. Delayed latencies of sensory 
evoked potentials were showed in bilateral 
trigeminal nerves. In need EMG study, No 
abnormal spontaneous activities at rest in all 
sampled muscles. Giant amplitudes of motor 
unit action potential on minimal volition in right 
nasalis and masseter muscles. Single to 
reduced interferential patterns on maximal 
volition in right nasalis, master, and tongue 
muscles. Above electrodiagnostic findings are 
suspicious of progressive bulbar palsy, which 
is confined to bilateral corticobulbar tracts. As 
a result, the patient was diagnosed as the 
progressive bulbar palsy. She still shows that 
symptoms include dysphagia, and we check 
her up in the outpatient department. 

Conclusion 

These patients with PBP are commonly 
incorrectly diagnosed, and many undergo 
exhaustive ear, nose, and throat or 
gastrointestinal evaluations looking for the 
cause of dysarthria or dysphagia. In this case, 
we early detect the disease through the blink 
reflex test and EMG. PBP is aggressive and 
relentless, and there were no treatments for 
the disease. However, early detection of PBP 
is the optimal scenario in which doctors can 
map out a plan for the management of the 
disease. 

Figure 1. (A) Nerve conduction study (B) Blink 
reflex study (C) SEP studies in bilateral 
trigeminal nerve. 

Figure 2.Needle electromyography study 
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Role of robotic-assisted gait training 
in Parkinson's disease rehabilitation 
– a pilot study 
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Question: Whether a rehabilitation program by 
Robot-Assisted Gait Training (RAGT) is 
effective in improving walking, balance and 
Quality Of Life (QOL) in patients with 
Parkinson"s disease? 

Methods: A total of forty four (44) patients of 
idiopathic Parkinson"s disease in Hoehn and 
Yahr (H&Y) stage 2-4 were assigned for 45 
minute physiotherapy sessions four days in a 
week, for three consecutive months of Robotic 
Assisted Gait Training (RAGT). Patients were 
evaluated before (T0) and after three months 
(T1) of intervention. The patients were 
evaluated for gait assessment by Time Up and 
Go Test (TUG), balance by Berg Balance 
Scale (BBS) and Quality of Life by Unified 
Parkinson"s Disease Rating Scale (UPDRS). 

Results: Thirty eight patients (30 males and 8 
females) completed the study with mean age 
61.58 ± 4.46 years and body mass index (BMI) 
24.25 ± 1.70. The mean severity of illness in 
Hoehn and Yahr stage 2.47 ± 0.39 and 
duration of illness was 4.50 ± 1.52 years. 
A statistically significant improvement was 
found in the walking with 95% Confidence 
Interval (CI) after completion of intervention in 
the Time Up and Go test (CI 0.98 to 1.36; 
p = 0.001), Berg Balance Scale (CI -1.26 to -
0.40; p = 0.001) and Unified Parkinson"s 

Disease Rating Scale (CI 1.63 to 3.22; 
p = 0.001). Minor adverse events like 
dizziness, fatigue and muscle cramps were 
reported in some patients. 

Conclusion: Robotic Assisted Gait Training 
(RAGT) can improve walking ability, balance 
and quality of life in patients with Parkinson"s 
disease. 
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The validity of the weekly calendar 
planning activity for people with 
Parkinson's disease 
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Question: Is the weekly calendar planning 
activity (WCPA) assessment valid for people 
with Parkinson"s disease (PD)? PD is 
associated with non-motor symptoms such as 
cognitive decline and executive problems. 
Executive functions (EF) are essential for the 
performance of complex daily activities and 
therefore it is crucial to assess them in people 
with PD. It is recommended to assess EF with 
ecologically valid measures that can capture 
EF needed to accomplish daily activities.  

Methods: 33 people, 2.2 (1.7) years after 
diagnosed with PD (stages I-III; Hoehn & Yahr 
Scale), aged 65.2 (9.8) years and 32 healthy 
adults aged 62 (11.8) years, participated. 
Participants had at least 12 years of education. 
Cognitive measures were the Montreal 
Cognitive Assessment (MOCA) and the 
WCPA. The WCPA is a performance-based 
assessment that examines how subtle EF 
difficulties influence a person"s ability to 
perform a complex activity. Outcome measures 
are time, accuracy, strategies used and rules 
followed. Also, efficiency (based on accuracy 
and time) and awareness (delta between 
actual and perceived accuracy) scores, are 
calculated.  The Physical Activity Scale for the 
Elderly (PASE) was also administered. Non-
parametric tests were used as data was not 
normally distributed. 

Results: PD group was less accurate 
(u=271.5;p=.001), less efficient (u=275;p=.002) 
and exhibited lower awareness (u=294.0; 



p=.05) to their performance in the WCPA. No 
significant between-groups differences were 
found in the MOCA. Significant correlations 
were found between the EF and clock drawing 
parts of the MOCA and accuracy score of the 
WCPA in the PD (r=.41, r=.40; p=.05 
respectively) and in the control group (r=.42, 
r=.48; p=.05 respectively). There were no 
significant correlations between the PASE and 
accuracy/efficiency of the WCPA. 

Conclusions: The findings of this study 
establish initial discriminant and concurrent 
validity of the WCPA for people with PD and 
show the potential of using it as an 
assessment to depict EF difficulties in daily 
activities. Performance of a cognitively 
demanding ask of people with PD is less 
efficient indicating a decline in EF that was not 
seen in the screening tool. People with PD 
were less aware to their performance which 
can further impede their daily functioning. 

P0466 
MODIFSPA – patient-reported 
treatment effectiveness in 
hereditary spastic paraplegia 

P. Lallemant-Dudek1, S. Tezenas du Montcel1, 
A. Durr1 

1Brain and Spine Institute (ICM), Basic to translational 
neurogenetics, Paris, France 

Hereditary Spastic Paraplegias (HSP) are an 
heterogenous group of neurodegenerative 
genetic diseases. They are characterized by a 
degeneration on cortico-spinal tract. All 
patients with HSP suffer of progressive 
bilateral lower limb spasticity, part of a 
pyramidal syndrome. This spasticity is atypical 
because of its progression, asymmetry and 
may only be demonstrable on walking. 
Environmental modifiers or treatments that 
could change the spasticity management in 
HSP may exist and are poorly investigated. 

This study has for aims to: question the HSP 
population on their feedback and lifestyle, 
evaluate the therapeutic management of their 
spasticity. 

We developed a self-questionnaire distributed 
to HSP patients during clinics or on the website 
of lay organizations (ASL and APSHE): 
general information (age, sex, BMI), daily life-
activities (job, physical activity), details about 
their pathology (age at onset, severity of the 
handicap), worsening or improving factors of 

spasticity, ongoing treatments and their 
effectiveness according to the patient. 

We collected 325 acceptable questionnaires. 
Most of them were filled by patients with SPG4 
(n=182). The genetic mutation is unknown for 
42 patients and their questionnaire have not 
been exploited. We compared the results of 
SPG4 patients to the other 101 patients "Non 
SPG4 patients" with their mutation identified. 
No significant difference was observed 
between SPG4 and Non SPG4 patients on sex 
ratio, median age, or age at onset, BMI. A 
correlation is observed between the disease 
duration and the disability stage for SPG4 
patients (r=0,47). About treatments: on 283 
patients physiotherapy is the treatment used 
by the most. It is also the most effective 
according to them, especially if it is practiced at 
least twice a week. About 40% of the patients 
take oral treatment against spasticity 
(baclofene for most of them), and 25% 
received botulinum toxin injections. Efficacy is 
reported for less than 30% of the population. 

Below their mutation, the disability evolution of 
HSP patients is different. The spasticity 
management for HSP is not considered as 
effective for most of the patients, apart from 
physiotherapy. The symptomatic management 
should be adapted to these pathologies taking 
into account the genetic mutation. 
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Question 

Postural instability is a key symptom in 
advanced Parkinson"s disease (PD). It often 
does not respond to dopaminergic medication 
and goes along with problems in actively 
shifting the center of gravity. Physical training 
can improve postural control and therefore 
reduce falls. New therapeutic approaches are 
needed to improve the treatment of these 
patients. The aim of this study was to 
investigate the feasibility and the therapeutic 



effects of balance training with the Spacecurl® 
and the THERA-trainer Balo® in patients with 
PD. 

Methods 

14 patients with PD (71±10 years; 6 female, 
Hoehn & Yahr 2.5 (IQR 1), range 1-5; UPDRS 
36 (IQR 13) were included in the study. All 
participants were inpatients at the Schoen 
Clinic Bad Aibling, Germany (D). The patients 
performed either therapy with the Balo® 
(THERA-Trainer, D) (n=7) (Fig.1a) or the 
Spacecurl® (Physiobörse, D) (n=7) (Fig.1b). 
The intervention included 3 sessions of 30 
minutes each within one week which were 
additive to the normal rehabilitation program. 
One day before and after the intervention 
period, the following assessments were 
applied: Mini-BESTest, Scala for Retropulsion, 
sensor carpet gait analysis (GAITRite, CIR 
System, USA) and force plate posturographic 
analysis (Kistler, CH). 

Results 

All 14 patients completed the 3 therapy 
sessions. There were no interruptions of 
treatment and no adverse events. Both groups 
significantly improved balance assessed with 
the Mini-BESTest (p=0.043) and retropulsion 
(p=0.031). In addition, gait cadence 
significantly increased (p=0.028) and velocity 
tended to improve (p=0.055). With regard to 
posturographic parameters, we found 
significantly enhanced limits of stability in the 
anterior-posterior direction (p=0.015) after the 
intervention period. There were no significant 
differences between the two therapy groups. 

Conclusions 

Therapeutic interventions with the Spacecurl® 
and the Balo® are safe and feasible for PD 
patients over the whole range of disease 
severities. In addition, the interventions seem 
effective in improving balance, retropulsion and 
gait. Although effects of the Spacecurl® and 
the Balo® therapy seem similar, an advantage 
of the Balo® is that it can also be done in a 
home setting, while the Spacecurl® is only 
available in hospitals and therapy centers. 

Fig. 1 
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1. Question 

Non-pharmacologic treatment such as physical 
exercise has been proven to have beneficial 
effects on gait disorders in Parkinson"s 
disease (PD). In Lyon (France), Sirroco 
rehabilitation program is a novel, collective, 
multidisciplinary program focused on intensive, 
high amplitude movements, and loudness of 
speech for patients with PD. However, the 
effects of physical exercise on dorsolateral 
prefrontal cortex (DLPFC) activity in patients 
with PD is still elusive. The main aim of this 
pilot study was to assess the effects of the 
Sirocco program in patients with PD on DLPFC 
activity on single task (ST) and dual-task (DT) 
walking. 

2. Methods 

Fourteen PD patients (mean: 66.9 y.o ± 8.1) 
completed Sirocco sessions for 5 weeks. 
Changes in oxyhemoglobin concentration 
(∆HbO2) in the DLPFC were measured using 
functional Near Infrared Spectroscopy during 
three walking tasks conditions: (1) ST walking, 
(2) DT walking while counting forward and (3) 



DT walking while subtracting. Participants were 
assessed three times: five weeks before the 
program (T0); few days before (T1) and one 
week after the program (T2). Walking 
performance (mean stride time and cadence) 
was also recorded using foot-sensors. The 
gain in performance was calculated by 
subtracting values at T0 and T1 or at T2 and at 
T1. 

3. Results 

Significant differences were observed in 
∆HbO2 between the three times only for the 
ST walking: ∆HbO2 were significantly higher at 
T1 than at T0 whereas ∆HbO2 was lower in T2 
than in T1 (p<0.05). 

For the ST and DT walking conditions, no 
significant differences between T0 and T1 for 
mean stride time and mean cadence were 
found. However, stride time was lower 
(p<0.05) and cadence was higher (p<0.05) at 
T2 as compared to T1, regardless of the 
condition. Compared to DT walking while 
subtracting, the gain for stride time was 
significantly greater in ST walking, which was 
not the case between T0 and T1 (p<0.05). 

4. Conclusion 

Results showed that the Sirocco program 
decreased DLPFC activity during ST walking 
and improved walking performance in ST and 
DT walking in PD patients. These findings may 
suggest that the Sirocco program improves 
automaticity of walking in patients with PD. 
Further analysis will examine the effect of this 
program on other gait parameters and 
cognition. 
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Question 

Since 2014, our hospital has proposed a five-
week intensive rehabilitation program for 
Parkinson"s disease (PD) patients. During their 
stay, each group of 8 patients attends two 
information sessions realized by a PD and its 
treatment expert (neurologist). Our goal was to 
target patients" needs and knowledge at the 
moment of their admission, to propose suitable 
supports and to assess patients" satisfaction 
after the 2 sessions. 

Methods 

Our project was divided in 5 steps : 1 – 
Assessment of needs and knowledge at the 
moment of their admission 2 – The 
pharmaceutical team attending information 
sessions done by the neurologist 3 – Creation 
of communication supports (slideshows ; 
scenarios ; information booklet) 4 – Use of the 
3 tools 5- Assessment of needs, knowledge 
and satisfaction at the end of stay on 2 groups 
having attended information sessions only 
(control groups) and 2 groups having used also 
our tools. 

Results  

At the moment admission, 83% of patients 
(25/30) knew perfectly their drugs names and 
the frequency of administration. Side effects 
were partly known (on average 0 to 2 
mentioned on 6). However, patients were not 
familiar with the drugs classification, the mode 
of action, the interactions or the monitoring. 
Regardless of the group, the patients" 
questions were related to the therapeutic 
strategy and the behavior to adopt in specific 
situations ("on-off" phenomenon management, 
forgetting drug intake). At the end of stay, the 
knowledge has improved in the 4 groups. 
There are fewer lingering questions in groups 
that got information with our tools (2 questions 
in groups having used the tools versus 15 in 
control groups) and 53% of patients in control 
groups would have liked to have a summary of 
the information provided.   

Conclusions 

Our therapeutic tools meet a real need 
because they were requested in the first-group 
patient feedback. Satisfaction was better at the 
end of the program for those who used them. 
They allow to structure our information 
sessions and to discuss collectively about 
everyday-life situations and the behavior to 
adopt. This might be the first step in the 
construction of the therapeutic education 
concerning the PD drugs. Thanks to our 



booklets, patients can bring back information 
home and share it with their family. 
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Question: Cortical and subcortical brain 
abnormalities are common features of focal 
dystonia regardless the clinical phenotypic 
expression. The neural basis of task-specific 
dystonia is still poorly understood. This study 
investigated grey and white matter alterations 
in patients with task-specific and non-task-
specific dystonia. 

Methods: Thirty-six patients with task-specific 
dystonia (spasmodic dysphonia and writer"s 
cramp), 61 patients with non-task-specific 
dystonia (blepharospasm and cervical 
dystonia), and 83 healthy controls were 
included. Participants underwent 3D T1-
weighted and diffusion tensor magnetic 
resonance imaging to study cortical thickness, 
basal ganglia, accumbens, amygdala and 
hippocampus volumes, and white matter 
damage. 

Results: Compared to healthy controls and 
non-task-specific dystonia, task-specific 
dystonia patients had cortical thickening of 
parietal, temporal and occipital regions, 
increased volume of basal ganglia and 
amygdala, and widespread bilateral damage of 
subcortical white matter. On the other hand, 
non-task-specific dystonia patients relative to 
healthy controls showed cortical thinning of 
frontal, parietal and temporal cortices, atrophy 
of thalamus bilaterally, and right lateralized 
white matter alterations. Task-specific patients 
receiving botulinum toxin, relative to non-
treated cases, had greater cortical thickening 
of parietal areas and cingulum and increased 
volume of left accumbens and putamen. Non-
task-specific patients experiencing pain 
showed cortical thickening of frontal areas and 
posterior cingulate cortex and increased 

volume of left accumbens relative to those 
without pain. 

Conclusions: Task-specific and non-task-
specific dystonia patients are characterised by 
specific and sometimes opposite alterations of 
the main cortical and subcortical sensorimotor 
and cognitive-controlling brain structures, 
suggesting the possible presence of different 
pathophysiological and/or compensatory 
mechanisms underlying the complexity of 
these two different phenotypes of focal 
dystonia. 

Funding: Ministry of Education and Science 
Republic of Serbia (Grant #175090). 
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BACKGROUND Encouraging evidences 
revealed that external sensory cueing may 
produce benefit in gait rehabilitation in persons 
affected by Parkinson Disease (PD). Q-Walk 
cues system (QUICKLYPRO s.r.l., Bergamo, 
Italy),  is a wearable device consisting of a pair 
of knee-pads, each provided by a LED 
spotlight that projects a circular light beam on 
the floor in front of the patient. 

AIMS To investigate the effects of Q-walk cues 
system on gait rehabilitation in PD patients. 

METHODS Inclusion criteria: persons with 
diagnosis of PD; absence of cognitive 
impairment (MMSE ≥ 24); Hoehn & Yahr stage 
II-IV; UPDRS (gait disturbance) score ≥2; 
stable clinical conditions in the last 3 weeks. 
Patient performed clinical and functional 
examination, and a kinematic analysis of gait 
at the enrollment (T0) and at the end of the 
rehabilitative treatment (T1). Participants 
underwent 60 minutes individual sessions of 
conventional physiotherapy (10 sessions total), 
followed by a 30 minutes of gait training 
performed by means of the Q-Walk cues 
system (Study Group, SG) or by means of 
visual floor markers (Control Group, CG). 

RESULTS 16 patients were enrolled (9M, 7F, 
mean age 69.7±10,67): 8 in the SG  and 8 in 



the CG; demographic and clinical data at T0 
were comparable. Intragroup analysis showed 
in SG a statistically significant improvement 
(p<0.05) in Tinetti scale, UPDRS III, double 
stance, step length. CG results showed an 
improvement in Tinetti scale, step length. 
Intergroup analysis showed an improvement of 
step length for both groups and a statistically 
significant increase of SG (<0.05) in UPDRSIII 
and double stance. 

CONCLUSIONS The results of this study 
showed that Q-Walk cues system associated 
with conventional physiotherapy may improve 
kinematic gait parameters in PD patients. 
Moreover, Q-walk cues system seems to be 
effective as traditional cues stimulation 
modalities. Further studies with wider sample 
size need to confirm these results. Currently 
the study aims to implement the Q-walk cues 
system in order to develop an IT platform for a 
tele-rehabilitation approach. 
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Question. To study the dynamics of cognitive 
impairment and the quality of life of patients 
with mixed dementia, depending on the 
methods of patient care. The combination of 
Alzheimer's disease (AD) in vascular dementia 
(VaD) leads to an increase of cognitive 
impairment and ataxia and worsens prognosis. 
Physical exercise is a crucial key to avoid falls. 

Methods. Cohort study of 80 cases, from 
March 2019 to January 2020, moderate and 
severe cognitive impairment and previously 
established diagnoses of chronic 
cerebrovascular ischemia (without any notes 
about dementia). Inclusion criteria: MMSE<26 
points, FAB<11 points. The average age of the 
patients was 77 ± 6.3 years. 

 Results. The quality of life (EQ-5D VAS) 
increased in the group 1 in 100% of cases 23 ± 
4.7 points. In the group 2, changes in the 
quality of life were not statically significant, the 
average value decreased by 2 ± 0.7 points. 
The improvement in the stabilometry was 
confirmed by a statically significant 
improvement in the mean values of BBS and 
DGI.  

Conclusion. A differentiated approach to the 
problem of cognitive impairment in the early 
stages of dementia (taking into account the 
etiology of dementia) increases the compliance 
of the patient and relatives and the 
effectiveness of drugs therapy. The use of 
TLNS (PoNS ™) with physical exercises under 
the control of stabilometry with biofeedback 
system (H. Motion Lab ™) in patients with high 
risk of falling can improve gait and balance, 
including patient with dementia. 

Fig. 1 
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Question: Does treadmill training have an 
effect on on brain structure, and, secondarily 
what are the training effects on clinical status, 
functionality, exercise capacity and quality of 
life in patients with Parkinson"s Disease 
(PD).Methods: 25 PD patients were enrolled 
in this randomized controlled trial and were 
randomized to intervention (n=13) and control 
group (n=12). Intervention group performed an 
aerobic exercise program of moderate intensity 
(target heart rate set at 60-70 % of maximum 
heart rate) which was determined after 
cardiopulmonary exercise test with 12- lead 
ECG monitoring (CPET), on treadmill under 
the supervision of a physiotherapist 3 days a 
week, for 6 weeks. Home exercise program 
including joint range of motion, posture and 
balance-coordination exercises were instructed 
to both intervention and control groups and 
was suggested to do at home for 3 months on 
a daily basis. Patients were assessed by the 
Unified Parkinson's Disease Rating Scale 
(UPDRS) for disease severity (clinical status), 
Timed Up and Go test (TUG), CPET and 6-min 
walk test for functional assessment, Parkinson 
Disease Questionnaire-39 (PDQ-39) for 
disease-specific quality of life. Functional (a 
visual stimulus of walking was applied) and 
structural MRI were also done to all the 
patients, Assessments were performed at 
baseline (T0), at the end of therapy (T1), and 3 
months after therapy (T2).Results: The study 
was completed with 10 patients in the 
intervention group and 8 patients in the control 
group. Among these patients, task-based fMRI 
and structural T1-weighted MRI of 6 patients 
from the intervention group and 4 patients from 
the control group, could be  completed. At 
three-month assessment; 6-min walk test, TUG 
test, CPET parameters displayed significant 
improvements in favor of the intervention 
group. When fMRI results were evaluated, no 
statistically significant difference was detected 
in the center of regions where the effect of the 
training was expected to be observed. The 
only activation was observed in visual 
fields.Conclusion: This study shows that 
patients with idiopathic PD have some gains in 
their functional capacity despite their physical 
impairments after 6-week of treadmill training 
and comply well. However, these changes 
could not be transferred to the impact of the 
disease as assessed by UPDRS and PDQ39 

and no effect was observed in relevant brain 
areas. 
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Question: Is the combination of action 
observation (AO) and motor imagery (MI) 
therapy capable of promoting biomechanical 
changes in gait and neuromodulation in the 
dorsolateral prefrontal cortex and pre-motor 
cortex of Parkinson's disease (PD) individuals? 

Methods: Twenty individuals with PD were 
randomly assigned to two groups: 
Experimental (EG, N = 11) and Control (CG, N 
= 9). The EG was submitted to a training of AO 
and MI of gait plus physical practice of gait. 
The AO was performed through video gait 
analysis; and gait MI was performed shortly 
thereafter, through the kinesthetic imagination 
of the gait phases observed in the videos. The 
CG watched educational videos about the use 
of medication to treat PD, and underwent the 
physical practice of gait. Both groups 
performed 12 sessions, 3 times a week for 4 
weeks. Spatio-temporal and angular data of 
lower limbs  joints were captured with Qualisys 
Motion Capture Systems™., during gait 
execution. Mobility was assessed through the 
Timed Up and Go Test. 
Electroencephalographic data on the alpha 
and beta rhythms of the F3, F4, FC5 and FC6 
areas were captured using the 16-channel 
Emotiv EPOC™ wireless device during three 
different tasks (gait execution, gait imagination 
in kinesthetic and visual modalities).  

Results: AO and MI training associated with 
physical gait practice promoted statistically 
significant changes in gait biomechanics and 
neuromodulation in the right dorsolateral 
prefrontal cortex and in the right premotor 
cortex during the gait execution task. There 
was a reduction in maximum hip flexion, an 
increase in ankle range of motion and in stride 
length, resulting in increased gait speed and 
improved mobility. There was an increase in 



alpha rhythm spectral power in the right 
dorsolateral prefrontal cortex and a decrease 
in beta rhythm power in the right pre-motor 
cortex during gait execution. 

Conclusion: Physical therapy associated with 
cognitive sensitization strategies is able to 
reduce attention levels and improve motor 
planning, reflecting improved gait performance. 
The cortical effects observed in the motor 
planning areas are similar to those observed 
with the use of Levodopa and Deep Brain 
Stimulation. 
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Biofeedback to improve swallowing 
function in persons with dysphagia 
and Parkinson Disease – a 
feasibility study 
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Introduction  

Dysphagia is a recognized marker for negative 
prognosis in Idiopathic Parkinson Disease 
(IPD). It can reduce quality of life, increase the 
risk of malnutrition, result in difficulty of taking 
essential medications and result in increased 
need for hospitalization. Despite the severe 
clinical sequelae of this dysphagia in IPD, few 
studies have documented the effects of 
swallowing interventions in individuals with 
IPD. 

Aim 

This study aimed to verify the effects of a 
specific swallowing treatment incorporating 
sEMG biofeedback for people with IPD and 
dysphagia. This is a phase one study 

Methods  

It was a within-subject study. The instrumental 
swallowing assessment and outcome 
measures were completed 4 times: 4 week 
before treatment 4 weeks (Time A), prior to 
treatment (Time B), after 4 weeks of treatment 
(Time C) and at 3 months follow-up. The 
participants received therapy for 1 hour a day, 
4 days a week, for 4 weeks and the treatment 
protocol was based on neuroplasticity 
principles. These data were analysis using 
ANOVA-one way. In addition, it was conducted 
a thematic qualitative analysis.  

Results  

12 participants met the inclusion criteria, 2 
dropped out at the first treatment week. The 10 
participants (3F;7M) had mean age 69.1±6.24; 
disease duration 7.5 ± 2.6; H&Y 2.5; UPDRS 
TOT 65.95±10.16. The result showed a 
significant reduction of pharyngeal residue of 
saliva and solid food (p<0.05) at FEES and 
important significant change of the oral intake 
(p< 0.05). The self-reported saliva scores 
decreased non significantly after treatment. 
These improvements were maintained at the 3 
months follow-up. The overall qualitative of life 
scores did not changes after treatment, 
however the subpart related of the food 
selection increased significantly and the scores 
were maintained at the follow-up assessment. 
The qualitative analysis found that the 
treatment was well accepted by all the 
participants and four participants returned to 
eat special food. Nevertheless, three reported 
to be fatigue after treatment. 

Conclusion 

It seems that this swallowing sEMG 
biofeedback treatment played a key role on 
increasing coordination and swallowing 
functions in this sample of IPD. The results of 
the follow-up assessment confirmed a 
maintenance effect. 
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Question 

Gait impairment is a core symptom in 
Parkinson"s disease (PD). Many studies have 
evaluated gait parameters in a laboratory-
setting. However, little is known about the way 
patients walk in their environment despite the 
clear need to understand it in order to be able 
to adapt any therapies to patients" needs. This 
study aimed at assessing feasibility of gait 
evaluation with connected insoles in a daily life 
setting. Connected insoles (FeetMe® Monitor) 
embark pressure and motion sensors and an 
embedded calculation power to evaluate gait. 



Preliminary results of home versus in-hospital 
setting evaluation are also provided. 

Methods 

9 PD patients were assessed in a hospital 
setting in ON and OFF drug conditions during 
a 7-meter test with a half turn repeated three 
times at comfortable pace (respectively ON-
HOSP and OFF-HOSP). Right after, these 
patients were assessed in real-life to monitor 
their activity for 7 consecutive days with the 
connected insoles. The total number of steps, 
the total ambulation time and the number of 
days of wearing were used to evaluate the 
feasibility. Metrics assessed in all described 
conditions were stride length and duration, 
velocity, cadence, and swing duration. 

Results 

The demographic was the following: 2 
women/7 men, mean age: 58.8± 10, mean 
MDS-UPDRS Motor score in ON status: 21± 
10; mean MDS-UPDRS Motor score in OFF 
status: 26± 11. On average, patients worn the 
insoles 8,4±3,4 days, with a total activity of 
23,1±15,7 hours and 39,632±23,778 steps. No 
related Adverse events were observed. No 
patients reported any discomfort related to the 
insoles. 

Results were consistent for all metrics with gait 
parameters at home more impaired compared 
to ON-HOSP but less than OFF-HOSP (e.g. 
mean velocity (m/s): 0.97 in ON-HOSP, 0.85 at 
home and 0.71 in OFF-HOSP). Standard 
deviations were higher at home compared to 
both ON and OFF status (e.g. mean velocity 
(m/s): 0.26 in ON-HOSP, 0.35 at home and 
0.21 in OFF-HOSP). 

Conclusion 

FeetMe® Monitor insoles can be used safely at 
home to assess PD gait. Moreover, results 
were consistent with better gait parameters in 
the ON state and more variability in the 
ecological condition. Further studies are 
needed to allow a differentiation between the 
various states at home (e.g. ON/OFF States).  
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Introduction : 

Urination disorders are common in Parkinson's 
disease (PD) and respond poorly to 
medication. This study aimed to reflect the 
interest of a urodynamic analysis to clarify 
these voiding disorders and guide therapeutic 
management  

Observation: 

Four patients followed in the department for 
urinary disorders linked to parkinson's disease. 
Two women and two men with an average age 
of 67 (55 - 76). The treatment duration with L-
Dopa was on average 6 months (0 - 12 
months). Urinary symptoms were dominated 
by irritant signs in 4 cases, recurrent urinary 
tract infections in 3 cases, obstructive signs in 
2 cases and urinary incontinence in 2 cases. 
The urinary handicap, on average, was 3. The 
urodynamic assessment showed detrusor 
overactivity in four cases associated with 
urethral sphincter insufficiency in one case, 
sphincter hypertonia in one patient and 
detrusor-sphincter dyssynergia in one case. 
 patient care management was based on 
cholinergic antagonists in four patients 
associated with intermittent urethral 
catheterization in 3 patients and alpha 
adrenergic blockers in two patients. 

Discussion : 

Bladder sphincter disorders (BSD) in PD are a 
common reason for urological consultation. 
Their prevalence ranges from 27 to 87%. 
Irritative symptoms predominate with 53 to 
74%, mixed in 20% and obstructive in 17 to 
55%. Detrusor overactivity accounts for 64% in 
cystomanometry, which is consistent with our 
study. This is explained by the decrease in 
dopamine which has an inhibitory effect on the 
cholinergic activity of the striatum and the 
bladder activity, which in turns causes a lifting 
of the inhibition at the origin of bladder 
hyperreflexia.  

Conclusion :   

BSD are associated with poorer quality of life. 
Urodynamic examination remains an essential 
tool to assess these disorders, and to 
distinguish between symptoms related to the 
neurological condition and those linked to an 
intercurrent urological pathology, thus guiding 
the therapeutic management.  



Key words:  Parkinson"s desease ; 
urodynamic profil 

P0478 
Does motor imagery combined with 
action observation training modify 
parameters of balance and freezing 
of gait in individuals with 
Parkinson's Disease? - a 
randomized controlled trial 

L. Santiago1,2, I. Silva1, A. Souza1, C. Pegado1, 
C. Damascena3, R. Lindquist1 

1Federal University of Rio Grande do Norte, Department of 
Physical Therapy, Natal, Brazil 2Anita Garibaldi Center for 
Education and Research in Health, Santos Dumont 
Institute, Macaíba, Brazil 3Estácio Faculty of Rio Grande 
do Norte, Natal, Brazil 

Question: Does combined therapy of Motor 
Imagery (MI) and Action Observation (AO) 
change parameters of balance and freezing of 
gait in individuals with Parkinson's disease? 

Methods: 39 individuals with PD participated, 
randomized into two groups: Experimental 
(EG, N = 21) and Control (CG, N = 18). The 
EG was submitted to AO and MI gait training 
plus physical gait practice. AO training was 
carried out through the analysis of gait by 
videos, in which the participant observed the 
biomechanical parameters that should be 
improved during the walk; gait MI was 
performed shortly thereafter, through 
kinesthetic imagination of the gait phases 
observed in the videos, then the group was 
submitted to the physical practice of walking. 
The CG watched educational videos on the 
use of medication for the treatment of PD and 
then was submitted to the physical practice of 
walking. Both groups performed 12 sessions, 3 
times a week, for 4 weeks. Balance and 
symptoms of freezing of gait were assessed 
before and after training by a blinded assessor. 
Balance was assessed using MiniBESTest and 
freezing of gait using the Freezing of Gait 
Questionnaire (FOG-Q). 

Results: There was no significant difference 
between and within groups regarding gait 
freezing symptoms. In the analysis by domain 
of the Mini BESTest, a significant difference 
was observed within the EG in the Sensory 
Orientation (F = 4.5; P = 0.04) and Dynamic 
Walking (F = 3.6; P = 0.03) domains, also 
reflected in the difference in the total score of 
the instrument for this group (F = 5.2; P = 
0.02), with no changes in the Anticipatory 
Postural Control and Reactive Postural Control 

domains. There was no intergroup difference 
for any variable associated with Mini BESTest. 

Conclusion: Experimental therapy seems to 
have sensitized the participants to a body 
perception for walking, which may have 
reflected in the improvement of the Sensory 
Orientation and Dynamic Walking domains. 
However, MI combined with OA does not affect 
parameters of freezing gait or postural control 
in people with PD. 
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Question. Parkinson"s disease (PD) patients 
with postural instability and gait disorders 
(PIGD) usually show reduced gait speed and 
postural stability performing attention-
demanding tasks such as turning and dual-
task. Difficulty performing dual-task is probably 
due to the automaticity loss and the 
consequent cognitive overload. Turning 
represents a challenge as it requests an 
increased cognitive load in order to modify the 
locomotor pattern and to increase interlimb 
coordination. This study assessed the effect of 
a single session of action observation (AO) on 
spatio-temporal dual-task gait parameters, 
particularly during the turning phase, in PD-
PIGD patients. 

Methods. Fourteen PD-PIGD patients were 
included and randomized into two groups: "AO 
group" and "Control group". Both groups 
performed a baseline evaluation including 
Timed Up and Go (TUG) test and TUG with 
cognitive dual-task (TUG-COG), which 
consisted in TUG while counting backwards by 
threes starting from 100 or 82. After the 
baseline acquisition, the AO group was asked 
to watch a video representing a high quality 
TUG performance while the Control group 
observed images of static landscapes. After 



the video observation, both groups performed 
again TUG and TUG-COG. Spatio-temporal 
gait parameters were acquired using a six 
cameras SMART-DX7000 optoelectronic 
system. 

Results. After video observation, the AO group 
showed a significant improvement in execution 
time both in TUG and TUG-COG and in turning 
stride length during TUG, while Control group 
did not show significant changes. AO group 
also showed a trend toward an increased 
mean turning velocity during TUG-COG. 

Conclusions. A single session of AO showed 
the possibility to improve mobility during TUG 
both with and without dual-task, particularly 
during turning. We hypothesized that AO might 
facilitate mobility by reducing the necessity to 
control movement also during dual-task. A 
randomized controlled trial investigating the 
effect of a longer AO training on dual-task gait 
abilities is needed to validate our hypothesis. 
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Question: Motor symptoms, such as 
hypometria, partly explain gait impairment in 
Parkinson"s disease but may not fully explain 
phenomena like freezing of gait. Cognitive 
dysfunction might also contribute to gait 
alteration in parkinsonism. This study 
compares the impacts of two concurrent 
cognitive tasks (mental calculation and 3 
numbers backward Digit Span test - 3BDST) 
on kinematic parameters (speed, step length, 
cadence) during the 20-meter ambulation test 
(AT20) in healthy subjects and patients with 
Parkinson"s disease. 

Methods: We conducted a prospective, 
monocentric study to assess changes in gait 
parameters in 50 healthy participants and 50 
patients with idiopathic Parkinson"s disease in 
the clinically defined OFF-levodopa status, 
using the AT20 in five different conditions: at 
spontaneous speed, at maximal safe speed, 
with long-step walking, and with two double 
task walking tests (calculation and 3BDST). 
We manually recorded the number of error 
made by participants, the total number of steps 

- including U-turns - and the time to complete 
the task using a stop watch, to calculate gait 
velocity, step length and cadence. 

Results: At submission"s date, we enrolled 20 
healthy participants and 18 PD patients over 
50. In walking while performing the mental 
calculation task, walking velocity decreased 
both in healthy subjects (-14±16%, p=0.005) 
and in PD patients (-28±18 %, p=0.0006), as 
well as cadence (-10±13 %, p=0.005;-12%+/-
13%, p=0.001 respectively); step length 
decreased in PD patients only (-18%, p= 
0.003). Number of errors was not 
different.While performing the AT20 with the 
3BDS, walking velocity decreased in PD 
patients (-19±16%; p=0.009), and step length 
tended to decrease (-13±8 %, p= 0.02), while 
cadence did not change. In healthy subjects, 
there were no change in speed, step length 
and cadence. Number of errors was similar in 
the two groups. 

Conclusion: The two cognitive double tasks 
tested present with different degrees of 
difficulty and thus possibly two different 
degrees of sensitivity to the detection of 
parkinsonism. Mental calculation alters walking 
speed in both healthy subjects and patients but 
step length in PD only. The 3BDS test is less 
challenging and alters gait speed and step 
length in PD only. 
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1. Question 

Parkinson"s Disease (PD) patients suffer from 
gait impairments such as increased 
randomness in stride duration variability 
(disturbed Long-Range Autocorrelations 
(LRA)). A way to treat these impairments is the 
use of cueing. Effects of isochronous Auditory 
Cueing (iAC) are known to be beneficial for 



spatiotemporal parameters but detrimental for 
LRA. On the contrary, isochronous Haptic 
Cueing (iHC) is not well studied and no study 
assessed its effect on LRA. The question is: 
What are the effects of an iHC on gait 
variability compared to an iAC? 

2. Methods 

10 PD patients (Hoehn & Yahr 1-3) walked in a 
randomized order in three conditions: Control 
Condition without cueing (CC), with iAC and  
with iHC. During each condition, patients were 
instructed to walk on a 63.2 meters oval track 
for ±15 minutes. A free smartphone app 
(Soundbrenner, Germany) was used to create 
iAC and iHC both at the same frequency set 
10% higher than each patient"s comfortable 
gait cadence. iAC was given to patients using 
a headset wired to the smartphone. To 
produce iHC, a vibrating device (Pulse, 
Soundbrenner, Germany) paired by Bluetooth 
to the app was taped to PD patients" wrist. 
Using inertial measurement units, were 
calculated: gait speed, cadence, stride length, 
coefficient of variation (CV) and LRA (Hurst 
exponent using Rescaled Range Analysis and 
α exponent using Power Spectral Density). A 
one-way repeated measure ANOVA was 
performed to statistically assess the 
differences between the conditions regarding 
these outcomes. 

3. Results 

No statistically significant difference was found 
between the three conditions regarding: Hurst 
exponent (p=0.151), α exponent (p=0.289), 
speed (p=0.278), step length (p=0.155) and 
CV (p=0.675). A significant difference was 
found for cadence (p=0.015) and a Holm-Sidak 
post-hoc test was performed and found only 
one difference between CC and iAC (p=0.014). 

4. Conclusion 

Considering that this preliminary study showed 
no difference between iAC and iHC for any of 
the gait parameters, patient"s personal 
preferences should be taken into account at 
the time of choosing a type of cueing. 
Unexpectedly, LRA during iAC were not 
different from CC which is contrary to previous 
studies. These results should be confirmed 
with future longitudinal studies. 

 

 

P0482 
Successful memory recall for 
dementia – systematic memory, 
cognitive, behavioural retrieval for 
42 dementia patients using 
"BrainNext" tools at Sancheti 
Hospital, India 

M. Kardile1, K. Sancheti1,2 

1Mental Health Aims, Neuropsychology, Nashikroad 
Nashik, India 2Sancheti Hospital, Neurorehabilitation, 
Pune, India 

Question: 

Global increment in the patients suffering for 
non-communicable diseases such as 
Alzheimer"s and varied Dementia conditions is 
a global burden and a great challenge for the 
healthcare systems ("Today"s research on 
Aging" NIA, 2012, Shaji et al, 2010, 
WHO,2019) 

Patient-centered Memory and Cognitive 
rehabilitation, systematic step-by-step 4 
months program for N=42 varied dementia 
profile patients, ages 33 to 84 years using 
"BrainNext", 500+ exercises, with hospital and 
caregiver training support keeping appropriate 
time intervals, with directional nano-information 
feeding for affected neurons, concept based on 
"Synaptic Plasticity"(Kardile MS,2016) 

Methodology   

Based on varied dementia patient profiles, 
Alzheimer"s N=04, Vascular N=13, 
Parkinson"s N=04, Age-related atrophy N=13, 
Trauma, brain diseases induced memory loss 
N= 08. Patients had varied socio-economic, 
educational and cultural backgrounds. The 
caregiver and a cognitive trainer (Neuro-
physiotherapist) at the hospital was trained, 
covering 2 to 3 cognitive domains at a time as 
applicable, with minimum 2 hours a day at 
home and 1 hour at the hospital training for 
first 2 weeks, alternate day 1 hour for next 2 
weeks, later continued training at home and 
follow-up every 15 days, adding new exercises 
each time for 4 months. 

To measure the progress, 1 to 10 rating scale 
was used, score 0.1 as 1% and 10 as 100% 
recovery. 

 

 



Results  

Patient N=23 with caregiver support and 
regular follow-up for 4 months improved 
memory, cognitive tasks and behavior in few 
weeks with 45% to 75% from the baseline 
condition, amongst 12 improved up-to 
caregiver"s satisfaction needed no further 
visits. Patients N=19 with moderate caregiver 
support, intermittent gaps and irregular follow-
up for 4 months improved memory, cognitive 
tasks and behavior with 25% to 45% from the 
baseline condition. 

Conclusion 

"BrainNext" award winning innoative tools are 
safe, durable, affordable, easy to use, yield 
positive results, apart from varied profiles of 
dementia, providing nano-information feed for 
weak neurons to rebuild connections, proves 
that there is no permeant memory loss and 
successfully reverts age-related atrophy. 

Fig. 1 
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Question: Impaired balance in Parkinson's 
disease causes injuries, falls and severe 
constraints due to reduced functionality. 
Therefore, the urgency and importance of good 
balance in PD is emphasized. Clinical pilates 
training has been shown to improve balance by 
providing spine and trunk stabilization. 
Therefore, the aim of our study was to 
investigate effects of clinical pilates training on 

balance and postural control of people with 
Parkinson"s disease. 

Methods: 35 PD patients (14 male, 21 female) 
with Hoehn Yahr stage 2-3, mean age 61,2± 
4.83 years were included according to 
inclusion and exclusion criteria. Subjects were 
divided into 2 groups; intervention group 
(clinical pilates group (CPG), n:20) and control 
group (conventional physiotherapy group (CG), 
n:15) by simple randomization. Exercise 
sessions were scheduled as 2 times per week, 
during 8 weeks. One hour exercise program, 
included a warm-up period, a main period to 
perform exercises, and a cool-down period. 
The exercise sessions were designed to 
increase in difficulty after 4th week according 
to patient's accomplishments. Static balance of 
patients were evaluated with Single -Leg 
Stance Test and Tandem Stance Test, 
dynamic balance with Functional Reach Test 
(FRT) and 30 second Chair Stand Test. 
Postural control and balance were evaluated 
with Berg Balance Scale and functional 
mobility  by Timed Up and Go Test. Symptom 
severity and treatment complications of the 
patients were evaluated with United 
Parkinson's Disease Rating Scale. 

Results: There was no significant difference 
between two groups in terms of socio-
demographic characteristics and disease-
related characteristics. (p>0.05) After 
treatment, static, dynamic balance and 
functional capacity values were significantly 
increased in both groups. (p<0.05) When 
results of two groups were compared, the FRT 
values of CPG, showed a significant 
improvement compared to the CG. (P<0.05) 

Conclusion: This study showed that clinical 
pilates exercise method is as effective as 
conventional physiotherapy in patients with 
Parkinson's disease. It has been also shown 
that clinical pilates produce better results in 
improving dynamic balance. We suggest using 
this exercise model as an option for 
rehabilitation of PD patients. 
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Question 

Writing abnormalities can be seen early in the 
progression of Parkinson's disease [1] and can 
be attributed to the combination of several 
pathophysiological mechanisms, including 
insufficient motor strength [2]. The aim of this 
work is to study changes in writing speed in 
parkinsonism over time. 

Method 

A retrospective study of patients with 
parkinsonism who consulted in the 
Neurorehabilitation clinic of the Henri Mondor 
University Hospitals between November 2016 
and February 2020. Collection of socio-
demographic data, clinical exam data, and 
writing parameters (time spent writing a 
specific sentence) at first and last visit. 

Results: 

Eighty patients were included (36 women; age 
64±12years), of which 54 patients were 
followed up over a mean interval of 6.95±4.56 
months. Mean writing time (MWS) was 
14.9±3.42 s at the first consultation and 
15.9±3.62 at the second one. Eighteen 
patients improved their writing speed by 18.4± 
14.77% after intensive motor strengthening. 

Conclusions 

Writing speed could be an interesting 
biomarker of neuromotor capacities in 
parkinsonism. 
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Validity and reliability of the Wolf 
Motor Function Test (WMFT) in 
individuals with Parkinson's disease 

A. P. Fontana1, V. L. Santos de Britto1, C. 
Lourenço Correa1 

1Universidade Federal do Rio de Janeiro, Physiotherapy, 
Rio de Janeiro, Brazil 

Introduction: Upper limb (UL) disorders may 
limit the life of Parkinson's disease (PD) 
patients and, consequently, affecting the 
performance of activities of daily living. In the 
literature there is a shortage of instruments to 
evaluate the UL in patients with 
PD. Objective: to evaluate some 
measurement properties of the Wolf Motor 
Function Test (WMFT) tests in individuals with 
PD. Methods: The sample consisted of 50 
patients (64.84± 9.57 years) of both 
genders. Intrarater reliability was established 
by analyzing the results of the video 
assessment. The test-retest reliability 
consisted of two evaluations of the same 
individual one week apart, performed by a 
single evaluator. Concurrent validity was 
established by correlating the mean time 
execution the tasks and the Functional ability 
scale (FAS) medians in both the MSD and the 
MSE with UPDRS Sections II (ADL ́s) and III 
(motor); and the convergent validity was 
established through the correlation between 
the average time execution of the WMFT tasks 
and the medians of the FAS with the Nine Hole 
Peg Test (NHPT). Results: The results 
showed excellent intrarater reliability for most 
WMFT tasks with respect to time execution 
(ICC> 0.75) and moderate intrarater reliability 
for most tasks. WMFT tasks in relation to FAS 
(weighted Kappa - Kp = 0.41-0.60). In the test-
retest was moderate for most WMFT tasks with 
respect to time execution (CCI ≦ 0.75) and 
considerable intrarater reliability for 
performance most WMFT tasks in relation to 
FAS (weighted Kappa - Kp = 0.21-0.40). Both 
task 7 and 14 had excellent test-retest 
reliability (ICC = 0.99) in relation to the time 
execution for both UL. Regarding concurrent 
validity, the mean time execution of the UL of 
the WMFT tasks, as well as the median of the 
FAS, did not correlate with UPDRS sections II 
and III. Regarding the convergent validity, the 
mean time of the WMFT tasks, as well as the 
median of the FAS did not correlate with the 
NHPT values. Conclusion: The results 
showed adequate intrarater reliability, but the 
results did not confirm a WMFT validation to 
assess UL functionality in PD patients. 
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Musical priming for syntax 
processing in healthy older adults 
and older adults with Parkinson's 
disease 
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University of Toronto, Toronto, Canada 2The Ohio State 
University, Speech and Hearing Science, Columbus, OH, 
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Questions 

This currently ongoing study investigated how 
different rhythmic priming (simple, complex, 
constant, ambient) and tempo priming (slow, 
moderate, fast, ambient) could improve speech 
syntax processing in healthy older adults and 
in older adults with Parkinson's Disease (PD). 
Our hypotheses were that simple and complex 
rhythmic priming, as well as tempo priming 
would improve syntax processing in both 
groups. 

Methods 

Pre-experiment tests assessed language and 
musical background, musical aptitudes (rhythm 
and melody discrimination, pulse finding) and 
synchronization tapping aptitude. In a 
counterbalanced design, participants were 
exposed to each rhythmic priming followed by 
syntactically different (objective/subjective) 
sentences presented in a clear or acoustically 
challenging (fuzzy) condition. Participants were 
asked who performed the action. Second, 
participants were exposed to each tempo 
priming followed by sentences delivered with a 
matching speech rate. Data was collected on 
accuracy and reaction time (RT). A mixed 
ANOVA method was used to compare 
performance between- and within-groups.  

Results 

With rhythmic priming, the healthy older adults 
group (nH=3) performed overall better on 
accuracy and RT than the older adults with PD 
group (nPD=3). Both groups performed better 
on accuracy and RT in the fuzzy condition 
when primed with a complex rhythm. With 
tempo priming, the healthy older adults group 
performed more accurately with fast tempo 
priming and the PD group performed more 
accurately with moderate tempo priming, but 
ambient priming produced similar results. RT 
results in both groups were best with slow 
tempo and ambient priming. 

Conclusions 

These preliminary evidence suggest that 
complex (highly syncopated) rhythmic priming 
may improve syntax processing in an 
acoustically challenging condition in both 
healthy older adults and older adults with PD. 
Furthermore, there is a need for a larger 
sample size to evaluate benefits of tempo 
priming for speech syntax processing in both 
groups. We hope to address this need with our 
expected sample size of 30. 

Fig. 1 
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New rhythmic auditory stimulation 
based rehabilitation tool for 
Parkinson disease gait impairment 
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Background: People suffering from 
Parkinson's disease (PD) experience walking 
disorders such as bradykinesia, freezing of gait 
and postural instability. These impairments 
evolve as the disease progresses and have a 
negative impact on patients' quality of life. 



Rehabilitation plays a crucial role in the 
management of these symptoms. Neurological 
rehabilitation methods based on sensory cues 
have been developed to assist patient care. 
Rhythmic auditory stimulation (RAS) is a 
recognized neurological rehabilitation method 
that limits gait disturbances in PD patients and 
improve walking parameters such as stride 
length and velocity. 

Objective/Method: A study including 8 
patients suffering from PD was conducted. 
Participants walked a 10-meter walkway 
without obstacles, in two different conditions: 
(a) without a device (b) with the help of a 
rhythmic auditory stimulation device. The 
device used is the WALK by Resilient 
Innovation. 

Results: The average speed was 0.57± 0,14 
m/s (0,41 - 0,80) in the (a) condition, and 0,62 
± 0,13 m/s (0,44 - 0,85) in the (b) condition, 
revealing a significant increase in walking 
speed (9.7%). An improvement of quality of 
gait. An improvement in gait quality, stride 
length and regurality was also observed in all 
subjects. 

Conclusion: This study confirms the benefits 
of rhythmic auditory stimulation by revealing an 
improvement of gait speed in PD patients. It 
validates the use of this new tool for gait 
rehabilitation in PD. Future studies will be 
conducted to confirm these results and further 
investigate the benefits of this new device 

Figure 1 : Walking speed with and without 
RAS device 

Références : Arias & al. 2010 ; Bloem & al. 
2004 ; Ghai & al. 2018 ; Paker & al. 2015 ; 
Pringsheim & al. 2014  
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Comparison of clinical outcomes 
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placement between robot-assisted 
and conventional deep brain 
stimulation of the subthalamic 
nucleus – a single-center study  
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France 

Deep brain stimulation (DBS) of the 
subthalamic nucleus (STN) has demonstrated 
major improvement of motor and non-motor 
manifestations and quality of life in Parkinson's 
disease (PD) despite various surgical 
approaches. This single-center study aims to 
compare clinical outcomes and electrode 
placement accuracy in patients who underwent 
robot-assisted versus conventional frame-
based stereotactic STN DBS surgery for PD. 

Methods 

This retrospective study included 48 PD 
patients, enrolled between October 2016 and 
December 2018 in the University hospital of 
Neurology and Neurosurgery of Lyon. They 



underwent either robot-assisted surgery (RAS) 
(Neuromate®) (n=20) or conventional frame-
based stereotactic surgery (FSS) (n=28) with 
the same principles of STN targeting on MRI. 
ES performed RAS surgery, while GP 
performed FSS. Patients were evaluated 
before and 1 year after surgery. Electrode 
contacts within the STN was determined using 
merge of post-operative CT- and pre-op MRI 
with Brainlab® GUIDE™ XT software (Fig1). 

Results 

Median age at surgery was the same (62.5 
years old) in both groups. 1 year after surgery, 
with stimulation on and pharmaceutical 
treatment, there was no difference in the 
evolution of MDS-UPDRS III (p=0.29) and IV 
(p=0,80) between groups, the evolution of the 
quality of life (p=0.30), the evolution of 
levodopa treatment (p=0.94). The rate of 
complications was not different between both 
groups (p=0.99). Surgery duration was 
significantly longer in the RAS group (479 min, 
Q1-Q3: 460— 490) compared to the FSS 
group (351 min, Q1-Q3 317-392) (p<0.0001). 
There was no difference in electrode 
placement accuracy in both groups (table1). 

Discussion 

This is the first study comparing clinical 
outcomes between robot-assisted and 
conventional surgery for DBS in PD in the 
same surgical center. We showed no 
difference in motor results, quality of life 
improvement, evolution of Levodopa treatment, 
complications of the surgery or electrode 
placement accuracy. The duration of surgery 
was increased in the RAS group. Prospective 
randomized study including a larger sample is 
required to determine best surgical approach, 
keeping in mind that the most important 
remains surgeon's experience with the 
technique used. 

Fig.1 : electrode placement accuracy  

Fig2: Results  
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Question: Parkinson is the second 
neurodegenerative disease that causes, 
among others, motor symptoms which alter 
balance, gait and consequently quality of life of 
these persons. Assessments of PD individuals 



can rely on the Gait and Balance Scale 
(GABS) which is recommended and widely 
used. However, to date, the Minimum Clinically 
Important Difference (MCID) or Minimum 
Detectable Change with 95% confidence 
(MDC95) have never been estimated. 

Objective: To estimate the MCID and the 
MDC95 for the GABS 

Methods: For these estimations, data has 
been extracted from the medical records of 
patients with PD between January 1st 2016 
and January 31st 2020. These data were 
collected twice at week 1 and 5 of a 5-week 
multi-disciplinary rehabilitation program 
dedicated to Parkinson. An anchor model (AM) 
was used to estimate the MCID; the patient 
reported outcome was defined as the 
difference between week 1 and 5 of the GABS 
sub score 1 (i.e., sum of items 1-7). Then the 
MCID of GABS sub score 2 (i.e., sum of items 
8-25) was defined as the difference in the 
median change in the GABS sub score 2 
between patient with no change (NC) and little 
better (LB) accordingly to Jaeschke (1989). 
The MDC95 representing a true change rather 
variability in the scoring measure was 
computed for the GABS Subscore 2 using the 
Standard Error of measurement and 
considering data of the whole cohort 
accordingly to the distribution model (DM) 
described by Dudek (1979). 

Results: A total of 257 records were extracted. 
The MCID of GABS sub score 2 with the AM 
was equal to 0 points [0;5]. The MDC95 of 
GABS sub score 2 with the DM was equal to 
3.03 points.  

Conclusion:  This is the first study that 
estimated respectively the MCID and the 
MDC95 of the GABS. The results indicate that 
multi-disciplinary rehabilitation program should 
be conduct with the aim of maintaining the PD 
patients" condition. The main limitation was the 
indirect determination of the patient reported 
outcome based on the GABS sub-score 1 
whereas a direct questioning of the patients is 
usually used. Future studies should then 
confirm these results and consider the 
estimation of the minimum important 
difference. 

Fig. 1 
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Parkinson Disease (PD) is a chronic 
neurodegenerative disease with specific needs 
from tailored drug therapies and rehabilitation 
programs with peculiar aims to increase 
residual abilities and activities, to improve 
quality of life (QoL). Despite great efforts in the 
whole process of PD treatment including 
rehabilitation, long term efficacy is poor, with 
big issues in terms of costs. 

TeleRehabilitation approaches are increasing 
and may be helpful. 

We are conducting a systematic review with 
the specific aims to depict if the 
telerehabilitation approach may improve both 
motor and non-motor impairments in Patients 
with PD when compared to standard 
rehabilitation at home or as out-patients at 
hospital; and to assess the subjects' 
satisfaction. 

We searched for articles published from 1995 
to 1st of october 2019 in main database with 
the search algorithm "(Parkinson OR 
Parkinson disease) AND (telerehabilitation OR 
remote rehabilitation  OR home-based 
rehabilitation OR telehealth OR telemedicine 
OR quality of life).   

We considered patients with PD, excluding 
elderly people (over 80). 

We included randomised trials with supplement 
of observational studies (including cohort and 
case–control studies) to assess the beneficial 
effects of the treatments. 

We found a total of 291 articles: two 
independent raters screened and finally 
selected 37 articles for evaluation. 

Articles on motor symptoms focused on: gait 
and balance (11), dexterity of upper limb (4), 
bradykinesia (1); others on non-motor 
symptoms focused on: dysphagia (2), speech 



(9); we found 10 articles on QoL and subjects' 
satisfaction. 

We will provide found details of PD Patients 
who performed studies on telerehabilitation, 
considering: diagnostic features (H&Y - MDS-
UPDRS III), gender and age, drug treatments, 
cognitive aspects (MoCA or other scale 
scoring) and outcome results in terms of 
feasibility of home telerehabilitation, efficacy 
and compliance or adherence to treatments 
with consideration on scoring of 6min walking 
test, mini-BESTest, Berg Balance scale; ABC, 
10MWT, TUG test, fall/near fall, new freezing 
of gait questionnaire, GAITRite and other 
outcome measure such as PDQ-8 for QoL. 

P0491 
Influence of motor-cognitive training 
along with conventional therapy on 
gait in people with parkinson's 
disease 

R. Khara1, M. Bose1, S. Parab1 

1MGM School of Physiotherapy,MGM Institute of Health 
Sciences, Neuro Physiotherapy, Navi Mumbai, India 

Research Question: In People with 
Parkinson"s disease (PwP), cognitive 
dysfunction causes inability to appropriately 
respond to complex situations and results in 
decrement in gait coordination and functional 
mobility. Present study aimed to study effect of 
specially designed cost-effective motor-
cognitive training on gait in PwP. 

Methods: Research project was approved by 
Institutional Ethics Committee, MGM Institute 
of Health Sciences, Navi Mumbai, 
Maharashtra, India. 34 PwP in stage I-III on 
Modified Hoehn & Yahr Scale (MHY) scale 
aged 50 years and above and scoring below 
26 on Montreal Cognitive Assessment were 
included in the study. Any other neurological 
deficits other than PD and musculoskeletal 
injuries in lower extremity were excluded. 
Participants were randomized to group A and 
B (17 in each group) using lottery method. 
Group A received specially designed cost-
effective motor-cognitive training. Group B 
received conventional therapy (CT). Both 
groups exercise protocols focused on 
improving festinating gait, difficulties faced 
while walking in narrow and crowded places. 
All participants of both groups received training 
for 3 days/week for 8 weeks for 30-40 minutes.  

Results: Data was normally distributed. Paired 
T Test used for within subject effects reveal 
that both groups improve significantly post 8 
weeks of training on DGI: t (33) =9.113, 
p<0.005, where 35% improvement was seen in 
group receiving CT+motor-cognitive training 
and 13% improvement in group receiving CT. 
Independent T Test revealed that group A was 
better than group B on DGI t (32) =3.9, 
p=<0.05, where CT+motor-cognitive training 
group performed 26% better than CT group 

Conclusion Motor-cognitive training like the 
one designed in this study is found to be 
effective to improve gait in PwP. It includes an 
amalgamation of motor and cognitive 
challenges, is cost effective and can be 
administered easily. Constant cognitive 
challenges roots for mental exercising, 
initiating various neurophysiological changes 
and strengthening synaptic connections. It also 
makes gait training fun-filled and interesting for 
PwP. 

Fig. 1 
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Effects of tDCS on cognition and 
language in children with cerebral 
palsy with cognitive dysfunction 
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Question: There have been studies about 
noninvasive brain stimulation in cognitive 
rehabilitation in recent 30 years, however, 
there are not many studies discussing the 
effect of transcranial direct current stimulation 
(tDCS) in children.Furthermore, studies of 
tDCS in children with cerebral palsy (CP) were 
targeting at motor function, not cognition nor 
language. The aim of this study is to evaluate 
the effect of tDCS on cognition, activities of 
daily living (ADL), and language in children 
with CP associated with cognitive impairment. 

Methods: Thirteen children with CP whose 
cognitive age under 42 months were randomly 
assigned to tDCS (n = 8, active tDCS and 
cognitive training, DC-Stimulator Plus 
(neuroConn, Germany), 1mA, 20 min/session, 
total 20 sessions, anode electrode placed over 
the more involved side of the dorsolateral 
prefrontal cortex, cathode electrode placed 
over the contralateral supraorbital region) and 
control (n = 5, sham tDCS and cognitive 
training) groups. Mental scale of Bayley Scales 
of Infant Development II (BSID II), Pediatric 
Evaluation of Disability Inventory (PEDI), 
interest/persistence domain of the Laboratory 
Temperament Assessment Battery (Lab-TAB), 
Early Childhood Behavior Questionnaire 
(ECBQ), Korean version of MacArther-Bates 
Communicative Development Inventories (M-B 
CDI-K), and the Sequenced Language Scale 
for Infants (SELSI) or the Preschool Receptive-
Expressive Language Scale (PRES) were 
evaluated. 

Results: There was no significant difference 
between the two groups. After 12 weeks of 
intervention, the tDCS group showed 
significant improvements in all measurements 
(p<0.05) except grammar domain of M-B CDI-
K, whereas the control group only showed 
significant improvements in some 
measurements. When comparing the degree of 
improvements, the differences was not 
statistically significant (p>0.05). The degree of 
improvements are associated with better 
baseline cognitive function and younger age. 
The caregivers participated in the 

questionnaire regarding symptoms and side 
effects after tDCS, and only one replied that 
the child had a moderate degree of mood 
change after tDCS. 

Conclusion: Application of tDCS showed 
improvements in cognitive function, ADL, and 
language in children with CP associated with 
cognitive dysfunction. 
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Impact of severe polyhandicap on 
parents' quality of life – a large 
french cross-sectional study 
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Question Polyhandicap (PLH) is a condition of 
severe and complex disabilities and is defined 
by a combination of profound intellectual 
impairment and serious motor deficits. Parents 
of PLH individuals are chronically confronted 
with stressful situations. The aims of this study 
are i) to assess and compare the quality of life 
(QoL) of a large panel of parents of PLH 
individuals with age- and gender-matched 
controls and ii) to identify potential 
determinants of parents" QoL. 

Method We conducted a cross-sectional 
study. Parents were recruited from 4 
specialized rehabilitation centres, 9 residential 
facilities, and a specialized 
paediatric/neurological department. The 
selection criteria were age above 18 years and 
being the mother/father of a PLH individual. 
The data collected from the parents included 
sociodemographic, health status, and psycho-
behavioural data (including QoL); additionally, 
the health status of the PLH individuals was 
collected. 

Results The QoL scores of all dimensions 
were significantly lower for parents than for 
controls. The main factors modulating parents" 
QoL were financial issues, health status, and 
coping strategies. The PLH individuals" health 
status was not associated with parents" QoL. 



Figure 2. Comparisons of WhoQoL scores 
between the familial caregivers and French 
age sex matched norms 

Conclusions Some QoL determinants might 
be amenable. These findings should help 
health care workers and health decision 
makers to implement specific and appropriate 
interventions. 
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Reflex integration play a critical role 
in pediatric rehabilitation  

J. Arora1 
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Each reflex plays an integral role in setting the 
stage for later functioning. As a child develops 
deliberate, more controlled movements, the 
primitive reflex becomes integrated and 
incorporated. The child no longer moves in a 
stimulus-driven, reactive or protective manner, 
but can now initiate more purposeful, goal-
directed behaviors. As the reflexes become 
integrated, lower level sensory and motor brain 

areas connect with higher level cortical areas 
that are responsible for attending to signals, 
fine tuning, interpreting, and developing a plan 
of action based upon this information. Hence, 
retained primitive reflexes can lead to faulty 
brain connections, resulting in impaired in 
physical,  learning, frustration, anxiety issues 
and behavioral outbursts. 

What causes primitive reflexes to persist 
beyond the first year of life? The possibilities 
are many, including prematurity, trauma, 
genetic factors, neuro-developmental 
disorders, sensory and/or motor deprivation 
and illness to name but a few. The important 
thing to recognize is that when a cluster of 
retained primitive reflexes persists beyond the 
first year of life, a development delay results, 
leading to impaired learning, social and 
academic skills. The good news is that 
retained primitive reflexes, through proper 
training, can become integrated within the 
CNS. 

Why is Reflex Integration Important ? 

They are the basic of our nervous system and 
our ability to move 

They originate in the brain stem. This area of 
the brain is responsible for survival. If under 
stress we are still moving from here then we 
are not able to easily access our prefrontal 
cortex where we can process and analyse 
information.  

As we get older our unintegrated reflexes 
trigger the flight/flight response even when 
there is no "logical' reason for the stress.  

When our movements come from active 
primitive reflex movement patterns then there 
are challenges with coordination. This can lead 
to reading and writing difficulties; language and 
speech delays; disorganisation; fidgeting; 
concentration etc. Other challenges may be 
seen in poor bladder control; breathing 
difficulties; skin problems; and having a 
uncontrollable sweet tooth 

Low muscle tone; muscle weakness; chronic 
body aches; poor endurance; and fatigue. 
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Introduction 

Botulinum toxin therapy is one of the most 
important approaches in the management of 
spasticity. Botulinum toxin is injected into the 
maximum hypertonicity site of the target 
muscle. 

Question 

How do different techniques of Botulinim toxin 
therapy compare to each other, in terms of 
alteration of ankle dorsiflexion angle in children 
with spastic diplegic cerebral palsy? 

Methods 

22 children at the age of 3-5 years with spastic 
diplegic cerebral palsy were involved in the 
cohort prospective study, during one-year 
period. 

The Ashworth scale was used for evaluation of 
the grade of spasticity and foot dorsiflexion 

angle was measured during rapid passive 
flexion. All of the children were evaluated 
before the injection and at 1-week, 2-week and 
1-month periods following the injection. 

The children were divided into 2 groups: I – 12 
children and II – 10 children. In all cases, 
medial and lateral parts of m.gastrocnemius 
were selected as the target muscles for 
Botulinum toxin therapy. In the first group of 
children, Botulinum toxin was injected into one 
point. In the second group, Botulinium toxin 
was injected into the same muscles with the 
same dose, but by dividing it in two injections 
into two different points. 

Results 

The mean increase improvement of ankle 
dorsiflexion angle was 8 degrees in the first 
group and 9.75 degrees in the second group, 
with the mean difference of 1.75 degrees 
between the groups (p<0.05). Decrease of 
muscle spasticity was demonstrated in both 
groups, but improvement was more prominent 
in the second group, compared to the first 
group (mean difference between the groups – 
1 point by the Ashworth scale). 

Conclusion 

Injection of Botulinum toxin in the spastic 
muscles appears to be more effective, when 
the maximum allowed dose is being split into 
two and injected into two different points in the 
target muscle. 
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Introduction 

In most childhood developmental disorders, 
oculomotor dysfunctions are described. We 
studied them during the initiation of 
methylphenidate in ADHD children. 

 



Methods 

15 children (6 to 10 years old) diagnosed with 
ADHD by a multidisciplinary assessment and 
meeting the criteria of DSM-5, benefited from 
an ocular exploration of vergences and 
saccades with the REMOBI & AIDEAL system 
(neuro-visual diagnostic and rehabilitation 
system), before treatment and during the first 
month of treatment. 

Results. 

Methylphenidate was clinically effective in all 
children (except one) in terms of attention, 
impulsivity and hyperkinetic parameters. 

During the first month of treatment, both in 
exploring vergences and saccades we were 
able to observe in 14 patients amongst 15 a 
significant oculomotor improvement in 
fixations, latencies and the number of 
erroneous or anticipated responses while the 
drug titration was not yet optimized. Only the 
child who did not improve clinically did not 
improve either in eye movement tests. 

Discussion. 

This study indicates the oculomotor fragility 
attributable to ADHD but also highlights the 
objective correction, early effectiveness of 
methylphenidate on eye movements. The 
improvement is so significant that it reinforces 
the adherence of patients, relatives and 
educators to medication during the trial phase. 
This is why we systematize this protocol to all 
new patients when initiating treatment. 

Conclusion. 

The study of saccades and vergences by 
REMOBI & AIDEAL system is proposed as an 
objective and early marker of the effectiveness 
of methylphenidate treatment in ADHD. 
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Background: The spasticity of hip adductor 
muscles in children with cerebral palsy (CP) is 
frequently seen. This cause gait and sitting 
difficulties, pain and progressive hip 
subluxation and dislocation. 

Objective: Our aim was to investigate the 
clinical and radiological effectiveness of 
botulinum toxin-A (BTX-A) injection in children 
with CP for hip adductor muscles spasticity. 

Material-Method: In our study, CP patients 
with bilateral hip adductor muscles spasticity 
were included. Those who previously had hip 
surgery, selective dorsal rhizotomy or BTX-A 
injection, or hip dislocation were excluded from 
the study. After A/P pelvis radiographs were 
taken, BTX-A injections (3-5 U/kg) were 
applied to the bilateral hip adductor muscles of 
all patients. The evaluations of the patients 
were done on the 0th day before the injection 
and the 3rd and 12th months after the 
injection. While clinical evaluations of the 
patients were made with gross motor function 
classification system (GMFCS), hip adductor 
muscle spasticity  (Modified Asworth Scale) 
and distance between knees,  radiological 
evaluations  were made with acetabular index 
(AI) and colladiaphizer angle (CDA) 
measurements. 

Results: The average age of 20 patients 
(male: 12, female: 8) participating in the study 
was 84.8 ± 20.9 months (min-max: 48 -120 
months). The spasticity scores significantly 
reduced at 3 months and 12 months after 
injection (right p = 0.007, left p = 0.005). 
Similarly, the distances between knees 
significantly increased at 3 months and 12 
months compared to before injection (p 
<0.001). In addition, significant improvement 
was achieved in the GMFCS scores at 3 and 
12 months after treatment (p= 0.002). 
However, AI and CDA measurements were not 
statistically significant different at the 3rd and 
12th months after treatment (p> 0.05). 

Conclusion: Although BTX-A injection 
provided a clinically significant improvement, it 
did not provide a significant improvement in 
radiological evaluation, but it prevented 
progressive hip subluxation or dislocation. 

Keywords: Cerebral Palsy, Botulinum Toxin A, 
Hip Adductor Spasticity, Acetabular Index, 
Colladiaphizer Angle. 
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Bacground: The etiology of cerebral palsy 
(CP) is still not fully understood. Recent 
studies increasingly claim that genetic factors 
can be held responsible in CP. 

Objective: Our aim to investigate the COL4A1 
and COL4A2 gene polymorphisms association 
with susceptibility to disease and severity of 
CP. 

Material-Method: This study included patients 
with CP and healthy controls. Those with 
genetic, neurological, metabolic and 
hematological diseases were excluded from 
this study. After obtaining genomic DNA from 
peripheral blood, genotyping was performed 
for COL4A1 (rs1961495) and COL4A2 
(rs9521733) gene polymorphisms by Real 
Time-PCR. Genotype distributions and allelic 
frequencies were compared between patients 
and control subjects. The Gross Motor 
Function  Classification System, medical drug 
using, type of involvement, accompanying 
conditions (growth retardation, epilepsy, 
mental retardation, vision and hearing 
impairment, etc.), birth weight, gestational age 
and MRI data were used to evaluate the 
disease severity and their relationships with 
gene polymorphisms. Genotype distributions 
and allele frequencies of both groups were 
compared with Chi-square and Cochran-
Armitage Trend test. 

Results: The study population consisted of 
176 (75 girls, 101 boys, 71.8 ± 37.9 months) 
patients and 178 (88 girls, 90 boys 69.3 ± 55.2 
months) controls (p> 0.05). The genotype 
distribution of the groups was in the Hardy - 
Weinberg balance (p> 0.05). There weren"t 
significant differences  between patients and 
controls with respect to genotype distribution 
and allele frequency (p>0.05). In addition, 

there was no statistically significant difference 
between the clinical severity of CP and the 
genotype distribution and allele frequency of 
gene polymorphisms (p>0.05). Only, a 
significant association was detected between 
COL4A2 gene polymorphism and growth 
retardation in CP, TT genotype and T allele 
were higher (p=0.03 and p=0.01, respectively) 
in patients with growth retardation. 

Conclusion: COL4A1 and COL4A2 gene 
polymorphisms are not related to susceptibility 
to disease and severity of CP in a group of 
Turkish populations, but COL4A2 gene 
polymorphism may be associated with growth 
retardation in CP. 

Keywords Cerebral Palsy, COL4A1 gene 
polymorphism, COL4A2 gene polymorphism 
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Introduction:Medulloblastoma is the most 
common malignant central nervous system 
tumor in children. Treatment most oftenusually 
includes surgical resection, craniospinal 
irradiation, and adjuvant chemotherapy (CT). 
Although survival has improved dramatically, 
the tumor and its treatments have devastating 
long-term side effects that negatively impact 
quality of survival. In our Institution the 
conceptual framework of the International 
Classification of Functioning, disability ad 
health (ICF) was introduced several years ago 
as a roadmap to guide rehabilitation planning 
and programming. In this study, we aimed to 
design an ICF-based individual rehabilitation 
project (IRP) in this population.Material and 
methods: we included in the study 7 children 
(6 M, mean age at diagnosis: 6,6 ys). All 
received surgical treatment, craniospinal 
irradiation and CT. Our evaluation took place 
on average 4 months after the end of 
oncological therapies.Results: The definition 
of the disability functional profile represented 
the starting point for the formulation of IRP 
formulation. The ICF was followed to provide a 
holistic representation of patients" functioning 
shared by professionals, patients and 
caregivers. Patients showed several specific 



limitations impairments in their body functions 
(domains b1 - mental funtions, b3 -
communication and voice, b5  gastrointestinal, 
b7 - musculoskeletal functions), limitations in 
their activities/ and participation (domains 1 – 
learning and applying knowledge, 2 -  general 
tasks and demands, 4 – mobility, 5 - self 
care).A multidisciplinary IRP was defined, 
according to disability profile.Conclusions:We 
designed an ICF-based IRP for children with 
medulloblastoma sequelae to standardize 
rehabilitative programs. In our experience, the 
multidisciplinary evaluation performed by an 
ICF-trained team contributes to highlight the 
key  areas  necessitating intervention. This 
might  facilitates  daily communication among 
health professionals, providing a flow of 
accurate information to be used at follow-up 
and in the continuum of rehabilitative care from 
hospital to families/ and care givers. 
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Objective:  To study the outcome of growth 
and development till one year of corrected 
gestational age of very low birth weight infants 
in  level II care nursery  in JLNH & RC bhilai. 

Study design:  A observational retrospective 
case study , in which based on the antenatal  & 
perinatal events and neonatal course the 
outcome was evaluated.  

Subjects: 101 VLBW babies admitted 
consecutively. 

Methods: All babies weighing less than 1500 
grams other than those in the exclusion criteria 
were studied regarding their diagnosis , 
associated perinatal factors ,treatment given, 
mechanical ventilation/CPAP given , 
complications and their immediate outcome at 
discharge and developmental outcome till 1 
year of age of those who survived  using 
denver developmental screening test.  

Results: In my study out of total 101 VLBW 
babies , 52 (51.49%) were male while 49 
(48.51%) were female and male:female ratio 
was 1.06. 78 (77.23%) of the VLBW babies 
survived until discharged to home , while 21 
(20.79%) babies taken LAMA . 17 (16.83 %) 
VLBW babies were developmentaly delayed in 
one or more aspects while 2 (1.98 %) of them 
landed in cerebral palsy . Babies with birth 
weight 

Conclusion: Mortality & major morbidity is 
higher in lower gestational age with ELBW 
babies and developmental outcome is also  
poor in  infants with lower birth weight , 
complications like HIE and babies requiring 
advanced life support like surfactant and 
mechanical ventilation. 
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QUESTION: Until now, SDR have been 
reported mainly to treat lower limb spasticity for 
diplegic children with cerebral palsy GMFCS 
levels I and II. The aim of the study is to 
evaluate functional motor improvements after 
SDR in children with cerebral palsy and more 
severe GMFCS levels: III to IV. 

METHOD: Inclusion criteria were diagnosis of 
spastic cerebral palsy, GMFCS III to IV level, 
age between 3 to 18 years old at time of 
surgery. Exclusion criteria were spinal 
deformities, other pathologies such as stroke 
and opting out of the study. Gross Motor 
Function Classification System level (GMFCS), 
Gillette Functional Assessment Questionnaire 
(functional ability scale for walk: FAQ), GMFM 
Goal Total Score D and E (GMFM GTS DE), 
and Physical Cost Index (PCI) were recorded 
for 33 children, GMFCS III to IV level, received 
selective dorsal rhizotomy (SDR) at 5 to 12 
years old. Data analysis are retrospective. Side 



effects and other spasticity treatments were 
noted. 

RESULTS: After two years follow-up, 
significant improvements of GMFCS (IV to III 
n=9/15) and FAQ (+2 level median) and an 
average gain of 8% on GMFM Goal total Score 
(GTS DE) are observed. PCI tends to 
decrease. 

Most of preoperative goals were obtained: 
facilitate standing position, nursing facilitation, 
walking improvements, decrease pain. 
Botulinum toxin injections were pursued for all 
concerned children (n=29), added for one, but 
targeted muscles could be avoided. 
BACLOFENE was interrupted for 3 patients 
and introduced for 3 during post-operative 
hospitalization. 5 years in average after SDR, 
orthopedic surgeries were necessary for 19 
(57%) children. Adverse effects were chronic 
urinary retention (n=2), transient bladder 
overactivity (n=2), painful spinal deformities 
(n=3), scarf infection (n=2). 

CONCLUSION: SDR seems to be a 
therapeutic option for CP children even with 
severe score of mobility GMFCS III and IV. 
Two years after SDR, 47% of GMFCS IV 
children become GMFCS III. That mean 
improvement of ambulatory capacities. 
Walking ability progress are showed by PCI 
impairment and Gillette Functional Assessment 
Questionnaire improvement. Most functional 
preoperative goals were obtained. 

Fig. 1 
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Question 

Are repeat abobotulinumtoxinA (aboBoNT-A) 
injections effective and safe in the 
management of upper limb spasticity in 
children with cerebral palsy (CP)? 

Patients and methods 

This was a double-blind, repeat-treatment (≤4 
cycles) study (NCT02106351). 212 children (2-
17y) with CP and spasticity in ≥1 upper-limb 
were randomised (1:1:1) to Cycle 1 injections 
of aboBoNT-A 8U/kg, 16U/kg or 2U/kg into the 
primary target muscle group (PTMG; elbow or 
wrist flexors). The PTMG could change in 
cycles 2-4, when children received 8U/kg or 
16U/kg (injection intervals ≥16 weeks). 
Children participated in a personalised home 
exercises therapy program (HETP). 

Results 

212 children were randomised, of which 210 
children entered Cycle 1 (n=70 per group) and 



received ≥1 aboBoNT-A injection. All but one 
child participated in the HETP, with 50.9% 
(n=107) performing the exercises daily and 
32.4% (n=68) performing the exercises 5-6 
times per week. Adjusted mean changes in the 
PTMG Modified Ashworth Scale scores from 
baseline to Week 6 of Cycle 1 (primary 
endpoint) were –1.6 in the 2U/kg control group, 
–2.0 in the 8U/kg group (difference –0.4, 
p=0.0118 vs control), and –2.3 in the 16U/kg 
group (–0.7, p1 child/group (4.3%, 5.7% vs. 
1.4%, respectively). 

Conclusion 

AboBoNT-A administered at upper limb doses 
of 8U/kg or 16U/kg significantly reduced 
spasticity compared to the 2U/kg control dose. 
Adherence to the personalised HETP was 
high. Statistical superiority of the study doses 
versus the low dose control was not shown for 
secondary endpoints of global improvement 
and goal attainment, where all children showed 
clinically relevant improvement. Therapeutic 
benefits of treatment were sustained over the 
study period with repeat aboBoNT-A injections 
(8U/kg or 16U/kg); treatment was well 
tolerated. 
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Question: Children with spastic cerebral palsy 
(CP) experience functional impairments due to 
spasticity but also due to weakness and 
impaired selective motor control. Repetitive 
peripheral magnetic stimulation (rPMS) is a 
non-invasive, painless intervention based on 
the principle of electromagnetic induction. The 
induced electrical current leads to muscle 
contractions. Electrical stimulation of muscles 
during rest leads to inconsistent results with 
respect to improvements on gait and muscle 
strength. This single case report therefore 
aimed to answer the question, whether rPMS 
applied during specific exercises (functional 
magnetic stimulation) is a feasible, well-

accepted and effective intervention for a child 
with CP. 

Methods: 8-year old boy with bilateral spastic 
CP, Gross Motor Function Classification 
System Level II. Intervention: 12 sessions of 
rPMS (emFieldPro, Zimmer Medizinsysteme, 
Germany) applied during a physical exercises 
program aiming at gluteaus muscle activity. 
Acceptance, safety and feasibility were 
assessed by questionnaires filled out by the 
patient and his parents. Pre- and postline-
assessments were conducted before and after 
the treatment (Leonardo Mechanograph, Gross 
Motor Function Measure (GMFM), 10m 
walking test). 

Results: The patient and his parents 
completed all scheduled sessions and reported 
to be content with the treatment. No adverse 
events were reported. The patient improved 
significantly on balance parameters (lower 
cross-sectional-area, ability to perform 
semitandem-stand) and the GMFM scores 
(dimension D +2, E +3 points). In 10 m walking 
test all parameters but average velocity at 
maximum speed slightly improved. Further the 
patient and parents reported progress in 
getting up and kicking a ball. 

Conclusion: This single case documented 
promising results for acceptance, feasibility, 
safety and individual therapeutic effects of a 
"functional" rPMS approach. This approach 
might augment the proprioceptive afferent 
input to the sensorimotor cortex facilitating the 
recruitment of muscles and selective motor 
control. Due to the limitations of this study, 
further randomized, controlled studies with 
higher sample sizes are needed to elucidate 
the physiologic and clinical effects of functional 
rPMS. 
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Botulinum toxin is one of the main available 
treatments to decrease spasticity related to 
cerebral palsy (CP). Its effectiveness was 



largely demonstrated. However, the long-term 
action of the botulinium toxin (BT) on the 
neuromuscular junction (NMJ) and muscle 
structure remains unknown in children with CP. 

Our hypothesis is that botulinum toxin could 
have a long-term structural effect on muscle 
after multiple BT injections. We propose here a 
prospective monocentric study to analyze 
structural long term modifications induced by 
BT in terms of NMJ fragmentation and axonal 
sprouting. Muscular biopsies were performed 
in children with CP lower limbs during a 
planned surgery. 

Preliminary results are available for the first 16 
patients enrolled. 62.5% of the biopsies are 
interpretable with presence of NMJ (62.5%). 
The first 26 analyzed biopsies found no 
structural abnormalities in terms of NMJ 
fragmentation. Only one axonal sprouting has 
been observed in the Soleus muscle of one 
patient. Cupules of nicotinic receptors (neo 
NMJ) have been observed in the Vastus 
lateralis muscle of one patient in the left To 
date, the patient enrollment is closed with 23 
patients enrolled; final analysis are on-going 
with expected definitive results in April 2020. 

Surprisingly, theses preliminary results support 
this absence of long term significant structural 
modifications of the NMJ in muscles of children 
with CP treated by BT. Further analysis are 
required to conclude definitively. 

TOXIMUS PC study was funded by ANSM 
(Agence Nationale de Sécurité du Médicament 
et des produits de santé) and by SFERHE 
(Société francophone d"études et de 
recherche sur les handicaps de l"enfance). 
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Question: 

Idiopathic tip-toe walking is described as 
abnormal persistent toe-walking after the age 
of 2 years. There is increasing evidence that 
autism spectrum disorder (ASD) subjects have 
also motor impairments. Toe walking (TW) is a 
phenomenon that can be found in ASD 
subjects during gait, stand and run. 

There is a lack of available guidelines for the 
assessment and rehabilitation management of 
TW related to ASD. We found bibliography of 
Idiopatic toe walking treatment guidelines, but 
the diagnosis of this pathology usually exclude 
exclude neurological, neuromuscular and 
autism pathologies. 

The aim of our study was to describe our 
experience in the follow-up and conservative 
treatment of Tip-toe walking and running 
(TTW/R) linked to ASD in five paediatric 
patients. 

Methods: 

This is an observational and prospective study 
of 5 children (2-18 years), with TTW/R and 
ADS from the neurorehabilitation clinic in a 
second level hospital between february 2018 
and january 2019. All children were evaluated 
at least two times over a period of two years. 
Minimum follow-up was 12 months. We 
collected the age, sex, diagnosis, passive 
dorsiflexion range of motion, axis of the back in 
the sagittal plane, the amount of time during 
walking or running that the patient maintains a 
Tiptoe posture, applied rehabilitation 
treatments and outcomes. 

Results: 

We obtained 5 patients under 18 years of age, 
with average age of 7 years, all men, with a 
diagnosis of TTW/R linked to ASD.The 
treatment applied was botulinum toxin with 
splints and physiotherapy in the 2 most severe 
cases. The 2 milder cases were treated with 
physiotherapy and boots. The fifth case is on 
treatment with splints and physiotherapy.In 
four patients we found an improvement in the 
subjective perception of gait, in passive 
dorsiflexion range of motion and a decrease of 
the amount of time of gait and running on 
tiptoe. 

Conclusion: 

In four cases of TTW/R linked to ASD the 
conservative treatment managed to improve 
the gait at 6 and 12 months. Given the lack of 
treatment guidelines for the TW associated to 



ASD, we have followed the same 
considerations as in the Idiopathic Tip-toe 
walking. Further evaluation with a larger 
sample size should be performed to clarify the 
effectiveness of conservative treatment. 

Fig. 1 
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Introduction: This is an retrospective 
observational study conducted over a three 
years period (2017-2019) in the Childrens" 
Rehabilitation Wing of Balneal and 
Rehabilitation Sanatorium Techirghiol, 
Constanta, Romania, concerning the treatment 
and management of muscular distrophy cases. 

Objectives: Given the fact that the patology 
we have taken into consideration is rare all 
types of muscular distrophy have been 
included in our survey. We have tried to see 
how often these chidren were admited into our 
ward per year, what type of rehabilitation 
treatment was administered, if there were any 
side effects reported and if there was any 
difference reported when using the Techirghiol 
mud as means of heating the stiffened tissues 
before stretches. 

Method: With the permission of the 
Sanatorium"s Ethical Board we have used the 
patient data base from our ward in order to 
establish our objectives. 

Results: In 2017 there were 18 children 
admited, 17 boys and 1 girl, only 1 with 
multiple admisions, ages varring from 5 to 12. 
In 2018 there were 16 children admited, all 
boys, out of which 4 had multiple admisions, 
ages varring from 4 to 18. In 2019 there were 
22 children admited, 21 boys and 1 girl, out of 
which 5 had multiple admisions, ages varring 
from 4 to 16. All of the children admited over 
this 3 years course have been given 
therapeutic Techirghiol mud warm wraps at 
38⁰-40⁰C, for 20-30 minutes, daily or every 2 
days. There were no major side effects 
reported and patients and physical therapist 
have also reported easier to do stretches and 
longer time of maintaining the results of these 
stretches. 

Conclusions: Therapeutic Techirghiol mus is 
a good and safe choice to use for heating soft 
structures before streches for children with 
Muscular Distrophy with good short and long 



term results. Further investigation and 
evidence is needed in order to ensure this 
specific means of treatment for patients with 
Muscular Distrophy is widely accepted 
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Question: Cerebral Palsy (CP) is the most 
common disability in children. Intellectual 
disabilities are seen in CP. The objective of 
this study is to assess the correlations of gross 
motor and hand functions with intelligence 
quotient (IQ) in children with CP. 

Methods: CP children of 6 to 12 years were 
enrolled after informed consent. Motor function 
and hand function were assessed by Gross 
Motor Function Classification System 
(GMFCS- E & R) and Manual Ability 
Classification System (MACS). IQ was 
obtained by Gesell"s Drawing test (GDT) and 
Malin"s Intelligence Scale for Indian Children 
(MISIC). 

Results: 112 CP children (mean age: 8. 24 ± 
1.75 years) were enrolled in the study. Male: 
female is 3:1. Majority of CP children belonged 
to GMFCS and MACS level II. The verbal IQ, 
performance IQ and total IQ of CP children 
with GMFCS III, IV and V were low. The verbal 
IQ of GMFCS II was higher than that of 
GMFCS I, while the performance IQ and total 
IQ of GMFCS I were greater than GMFCS II (p 
value < 0.05). The verbal IQ and total IQ of CP 
children with MACS I were above borderline, 
while that of MACS II and III were borderline or 
below (p value < 0.05). 

Conclusion: Poor gross motor and hand 
function results in lower IQ in children with CP 
than those with better gross motor and hand 
function. In children with limited motor activity, 
the performance IQ was more affected than 
verbal IQ. 
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1Fondazione IRCCS Istituto Neurologico Carlo Besta, 
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Question:Deep brain stimulation (DBS) has 
recently emerged as an effective treatment for 
patients with isolated dystonia, which is 
increasingly used in pediatric population with 
excellent results. However, previous qualitative 
studies on DBS have highlighted that some 
difficulties can emerge after surgery, which 
may concern self-perception as well as the 
adaptation to a new lifestyle. Previous 
researches have highlighted the importance to 
take into account the patients' narratives in 
order to better understand the impact of illness 
on everyday life. 

Methods:The narrative medicine involves the 
collection of illness stories through which 
patients organize and make sense of their 
illness experiences.In this narrative research, 
grounded and guided by the narrative-based 
medicine principles, the experience of disease, 
quality of life and body image have been 
investigated in adult patients with isolated 
dystonia who underwent DBS implantation in 
pediatric age. A narrative inquiry approach was 
used: a written interview was administered to 8 
patients over 18 years old with a diagnosis of 
generalized isolated dystonia who had 
undergone pallidal DBS implantation in 
childhood. A thematic analysis was realized to 
examine the narratives collected. 

Results:Five main themes emerged from 
patients' narratives: "relationship with the 
disease", "experience related to DBS 
procedure", "relationship with one's own body", 
"fears", "thoughts about future". Despite a 
general satisfaction in relation to DBS 
intervention, some patients expressed 
difficulties, such as the acceptance of changes 
in one's own body, concerns and fears 
regarding the device and the future. 

Conclusions:These results suggest that it's 
important to consider all the aspects that can 
contribute to the overall outcome of the 
intervention, and could stimulate reflection on 
patients' experience and encourage research 
on these themes. Patients' narratives can 



provide an in-depth understanding of 
psychological aspects, such as personality 
features, coping skills and signals of distress, 
also considering the critical phase of transition 
from childhood to adulthood. This investigation 
can help to plan a tailored care path and to 
decide whether to suggest a psychological 
support, both before and after the intervention. 

P0510 
A cross sectional study to evaluate 
the correlation of gross motor 
function, hand function and 
caregiver reported quality of life 
with intelligence in children with 
cerebral palsy 

S. L. Yadav1, F. Haneena P.1 

1All India Institute of Medical Sciences, Physical Medicine 
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Introduction: Cerebral palsy (CP) is a group of 
permanent, but often changing disorders of 
movement and posture and motor function, 
due to a non-progressive interference, lesion 
or abnormality of the developing brain. 
Intellectual disabilities are common in cerebral 
palsy. The objective of this study is to assess 
the correlations of gross motor and hand 
functions with intelligence quotient (IQ) in 
children with CP. In addition the study 
assesses the correlation between IQ of CP 
children with the quality of life of their 
caregivers. Materials and Methods: CP 
children of the age group 6 to 12 years were 
enrolled after taking informed consent. All 
patients underwent detailed physical 
examination. Motor function and hand function 
were assessed by Gross Motor Function 
Classification System (GMFCS- E & R) and 
Manual Ability Classification System (MACS). 
IQ was obtained by Gesell’s Drawing test 
(GDT) and Malin’s Intelligence Scale for Indian 
Children (MISIC). Caregiver burden was 
assessed by Family burden interview schedule 
(FBIS). Results: 112 CP children were enrolled 
in the study. The mean age was 8. 24 ± 1.75 
years. 75% children were male and 25% 
werefemale. Major risk factors for the 
development of CP in these children were 
delay in cry at birth, low birth weight and 
preterm delivery. Major comorbidities present 
in these children included seizures, impaired 
speech, low IQ and involuntary movements. 
Topographically, 46.4% were diplegic, 28.6% 
were hemiplegic and 25% were quadriplegic 
type of CP. Majority of CP children belonged to 
GMFCS levels and MACS level II.The verbal 
functioning, performance ability and total IQ of 

CP children with GMFCS III, IV and V were 
low. The verbal functioning of GMFCS II was 
higher than that of GMFCS I, while the 
performance ability and total IQ of GMFCS I 
were greater than GMFCS II. The differences 
were statistically significant (p value < 0.05). 
The verbal functioning, performance ability and 
total IQ of CP children had significant negative 
correlation with financial burden, disruption of 
family leisure, routine and interaction of their 
caregivers. Conclusion: Poor gross motor and 
hand function results in lower IQ in children 
with CPthan those with better gross motor and 
hand function. In children with limited motor 
activity, the performance IQ was more affected 
than verbal IQ. Caregivers of CP children with 
low IQ experienced higher burden.  

P0511 
Long-term outcome of mobility, 
intellectual disability and epilepsy in 
adults with cerebral palsy – a 30-50 
year longitudinal population-based 
study 
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QUESTION: To determine if mobility and the 
presence of intellectual disability (ID) and 
epilepsy changes through the lifespan of 
individuals with cerebral palsy (CP), and 
whether these changes are related to age, sex, 
subtype of CP, pain, fatigue or Body Mass 
Index (BMI). 

METHODS: A population-based longitudinal 
study. All participants in the western Sweden 
CP-register, born between 1959-1978, and still 
residing in the area, were invited to a follow-up 
assessment 30-50 years after being included 
in the register (n=417). 142 individuals (42% 
female, age range 37-57y, mean 48.3 years, 
44% unilateral, 35% bilateral, 17% dyskinetic 
and 4% ataxic subtype of CP) chose to 
participate. Mobility was defined in the register 
as walking without aids, walking with aids or 
using wheelchair ambulation, corresponding to 
the Gross Motor Function Classification 
System level I-II, III and IV-V. 

RESULTS: At follow-up, walking ability had 
decreased significantly (p<0.001). The 
proportion of participants walking without aids 
had decreased (71% - 62%), and wheelchair 
ambulation had increased (18% - 25%). Gait 
decline was significantly related to subtype, 



(p=0.01), affecting 45% of participants with 
dyskinetic CP, but only 8% of those with 
unilateral CP. No significant association was 
noted between gait decline and age, sex, 
fatigue, pain or BMI. The proportion of 
participants with ID had increased significantly 
(16% - 22% p=0.039) and so had the 
proportion of participants with epilepsy (9% -
19% p=0.015). The increase in epilepsy was 
significantly related to subtype (p=0.04), the 
majority of participants developing epilepsy 
having unilateral CP. 

CONCLUSIONS: The presence of walking 
impairment, ID and epilepsy increase 
significantly over 30-50 years in individuals 
with CP, and the risk for gait decline and 
development of epilepsy is related to subtype 
of CP. However, the proportion of adults with 
gait decline, walking impairment, ID or epilepsy 
is lower in this population-based study than 
what has previously been reported. 

P0512 
Effects of computer-assisted 
cognitive rehabilitation in rolandic 
epilepsy – a case report 

A. Unal1, G. Tikac1, F. Altug1 

1Pamukkale University, School of physical therapy and 
rehabilitation, Denizli, Turkey 

Question: Does computer-assisted cognitive 
rehabilitation in a child with rolandic epilepsy 
improve attention, cognition and health-related 
quality of life? 

Methods: We present a case of an eleven 
years old girl with rolandic epilepsy. The girl 
was diagnosed with rolandic epilepsy 5 years 
ago. She has been receiving medical treatment 
(Trileptal 60 mg/ml oral suspension) for 5 
years. She is currently regularly using 10 ml of 
Trileptal 60 mg/ml per day. She was evaluated 
with Addenbrooke Cognitive Examination 
(ACE-R) for cognitive status, Stroop test (ST) 
for selective attention and Quality of Life in 
Epilepsy Scale (QOLIE-31) for health-related 
quality of life at the beginning and after 
cognitive rehabilitation program. She 
participated in a cognitive rehabilitation by 
using MentalUP software via computer. 
MentalUP is an application that helps children 
develop their mental skills, such as attention, 
memory and concentration. It offers an 
individual special daily exercise plan for every 
person. The patient used this application every 
day for 8 weeks. She had no seizures during 

this time. She had 20 minutes to complete the 
daily plan consisting of 10 exercises. 

Results: Before cognitive rehabilitation 
program, she completed the 1st part of the 
Stroop test in 7.24 sec., the 2nd part in 18.21 
sec., the 3rd part in 10.83 seconds, the 4th 
part in 13.63 sec. and the 5th part in 19.42 sec. 
After rehabilitation, she completed all parts of 
Stroop test in a shorter time. The first part of 
the test was completed in 6.13 sec., the 
second part in 8.85 sec., the third part in 8.40 
sec., the 4th part in 11.95 sec. and the 5th part 
in 14.16 sec. While ACE-R total score was 45 
points at the beginning, it increased to 94 
points after rehabilitation. QOLIE-31 total score 
was 66.80 before rehabilitation, it increased to 
89.54 points after therapy. 

Conclusion: Cognitive rehabilitation improves 
mental skills such as attention, memory, 
problem solving, visual intelligence and verbal 
intelligence. It also provides an increase in 
health-related quality of life. 

Key words: Rolandic epilepsy, cognitive 
rehabilitation, attention, cognition, health-
related quality of life. 
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Introduction Contractures are a common 
complication in neurological conditions, 
resulting in a limited passive range of motion 
(PROM). Stretching plays an important role in 
treatment of these joints. Controlled dynamic 
stretching (CDS) orthotic represent promising 
new devices to enhance existing therapy, but 
there are no data on this therapeutic option in 
children. 

Objective To analyze whether CDS orthotics 
reduce or prevent contractures of various joints 
in children with primary endpoint of clinically 
relevant improvement of PROM. 



Method Patients were recruited in 2018-2019 
at Charité Center for Chronically Sick Children. 
They received CDS orthotics in addition to their 
regular multidisciplinary treatment. CDS 
orthotics were used for knee flexion (KF) and 
extension (KE), elbow extension (EE), wrist 
extension (W) and ankle extension (DE). 
PROM and clinically relevant changes were 
assessed with neutral/zero-method and goal 
attainment scale (GAS) at baseline, after 6 
(FU1) and 12 weeks (FU2), and 6 (FU3) and 
12 months (FU4). Undesired events were 
monitored continuously. 

Results We treated 39 affected joints with 
CDS orthotics, in 18 children (8 male, median 
age 9 years with different underlying 
neurological conditions. In addition to 
contractures, most patients had increased 
muscular tone. Children received 1 to 4 (mean 
2) orthotics. At FU2, PROM improved in 5/6 KE 
by 8 ± 3° (p<0.05) and in 7/7 EE by 7 ± 6° 
(p<0.05). We detected a trend towards PROM 
improvement in 4/6 W by 18 ± 12° (p=0.05). 
CDS were globally well tolerated, parents 
noted alleviation in care, positioning and 
transfers. Whereas PROM was improved in 
97% (p<0.05) of tested joints already at FU2, 
active usage of improved PROM was hardly 
found at FU4.  As where the pre-specified 
long-term goals on body function level were 
mostly achieved, the long-term goals for active 
participation have only improved for some of 
the patients. 

Conclusion This is the first study showing 
improvements in PROM attributed to CDS 
orthotics in the majority of joints after a short 
treatment period with consecutive clinical 
improvements of individually set goals in 
children with chronic neurological conditions. 
We were able to establish setting guidelines for 
usage of the CDS orthotics for children and 
adolescents. 
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Protection against oligodendrocyte 
loss in alcohol-induced congenital 
brain damage (EtOH-induced CP 
model) 

N. Darbinian-Sarkissian1, A. Darbinyan1, A. M. 
Kukuyan1, N. Merabova1, M. Morrison1, S. 
Amini1, L. Goetzl1, M. Selzer1 
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Question: Maternal EtOH abuse is associated 
with a >3-fold increased risk of cerebral palsy 
(CP) in the infant. A hallmark of CP is 
periventricular leukomalacia (PVL). In addition 
to neuronal loss, there is prominent 
oligodendrocyte (OL) loss. Recent studies 
suggest that EtOH can cause mitochondrial 
DNA (mtDNA) damage, which could underlie 
the OL loss. Our human fetal tissue collection 
allows us to study the effects of early EtOH 
exposure on mtDNA damage and OL loss. 
Methods: Fetal brain tissue (18.0- to 21.4-
week) was collected according to an IRB 
approved protocol. The EtOH-exposed group 
(n=6) was compared with gestational age 
matched controls. Cytokine and OPC marker 
mRNA was quantified by qRT-PCR and 
ddPCR. Expression of OPC protein markers 
and active Capase-3 were categorized by Flow 
Cytometry. mtDNA was isolated and studied by 
long q-PCR. Mitochondrial markers and OGG1 
were assayed by qRT-PCR, using a 
microarray. Results. EtOH exposure reduced 
a marker of mature OL, myelin basic protein 
(MBP), 1.3X. Olig1 and 2 were reduced (1.85X 
and 1.1X) in the EtOH group, and several 
chemokines were increased: CXC ligands 
CXCL1/GRO (3.8X), IL-8 (3.1X), 
GCP2/CXCL16 (5X), ENA-78 (5X), MCP1 
(4.1X). TNF-a, which was toxic to OLs was 
increased 9.8X, while pro-survival IGF-1 was 
reduced 4.9X. Apoptosis, measured by 
Caspase 3 activation, was increased 38%. 
EtOH exposure increased mtDNA damage and 
inhibited mitochondrial energy metabolism 
markers. mtDNA repair mediated by OGG1 
was inhibited by EtOH, while IGF-1 rescued 
cells from EtOH-mediated mtDNA damage. 
Conclusion: Prenatal EtOH exposure is 
associated with delayed fetal OL maturation, 
dysregulation of chemokines/cytokines, and 
increased mtDNA damage. Thus, the failure of 
CNS myelination characteristic of CP may be 
due to mitochondrial dysfunction 2o to 
increased levels of neurotoxins, particularly 
TNF-a, and decreased levels of IGF-1. This 
defect might be reversed by administration of 
IGF-1. 
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Question: 

Neuropathic ulcer results from repetitive 
trauma to hyposensate distal extremities, 
usually on weight-bearing bony prominences. 
Non-healing ulcers have a significant impact 
on the personal, professional and social levels 
of an individual. Autologous platelet rich 
plasma contains fibrin and high concentration 
of growth factors and has potential to aid 
wound healing. In a clinical setting, the practice 
of using autologous platelet rich plasma (PRP) 
is trending but needs more supportive 
evidence. This case report documents the 
management of chronic non-healing 
neuropathic ulcer on dorsum of the left foot 
with equino-varus deformity in a child of spinal 
dysraphism. 

Method: 

The neuropathic ulcer not responding to the 
traditional approach along with off-loading was 
planned to be treated by autologous PRP after 
the informed consent of parents. 2-3ml of PRP 
was derived by the double spin method with 
1st spin at 900rpm for 5minutes and 2nd spin 
1500rpm for 15minutes. It was done once a 
week for 3 times. A below-knee plaster cast 
was given as a protective dressing with 
complete offloading. Treatment response was 
monitored with pressure ulcer scale for healing 
(PUSH 3.0) 

Result: 

The wound area, exudate and tissue type was 
documented in weekly follow up using the 
PUSH scale. The initial score was 13 which 
reduced to 7 after 3 weekly sessions of PRP 
therapy. A total score of 0 with the PUSH scale 
was achieved at the end of 5th week, 
suggestive of complete wound healing. 

Conclusion: 

Advanced wound therapy with the local 
application of autologous PRP seems to be a 
promising alternative to traditional wound 
healing techniques with biocompatible safety 
and significant clinical efficacy.  Large scale 
studies are needed to establish it as an ideal 
therapy for chronic non-healing wound 
management. 

Figure legend: 

Fig.1: Wound healing response over 5 weeks 

FIg.2: Platelet rich plasma after double spin 
method 

Fig. 1 
 

 
Fig. 2 
 

 

P0516 
"T3: Teach, trach & talk" - a 
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Aim: India is a multilingual country with vast 
linguistic & cultural variations. It is clinically 
demanding that we should have indigenous 
intervention protocol to impart therapy. The 
present study thus aimed towards developing a 
comprehensive, evidence based and culture 



specific therapy protocol in Hindi for treatment 
of Childhood Apraxia of Speech (CAS). 

Method: Stimuli targeting all the velar, palatal, 
retroflex, dental and labial phonemes of Hindi 
across different levels of phonotactic 
complexity along with corresponding colored 
picture materials were developed. The entire 
stimuli were finalized based on familiarity, and 
concept-picture appropriateness rating by ten 
qualified primary school teachers whose 
subject expertise was Hindi.  A total of nine 
children diagnosed with CAS, were tracked for 
30 intervention sessions. The obtained data"s 
were analyzed to gain an insight into the 
efficacy of the T3 programme. Apart from this, 
ten Speech Language Pathologist"s (SLPs) 
rated the tool on a feedback questionnaire that 
aided as a qualitative analysis of the clinician"s 
response of the overall effectiveness of the 
intervention protocol. 

Results: Stimuli and pictures with familiarity, 
and concept-picture appropriateness rating 
above 80% were finalized. Progressive 
improvement in the responses of all nine 
participants across baseline, mid & post 
therapy sessions was observed. Results of 
Kruskal-Wallis test indicated no significant 
difference between the performance of 
participants having mild, moderate and severe 
errors, though a significant difference was 
obtained (p<0.001) on application of 
Friedman"s test. A further analysis through 
wilcoxon signed rank test indicated a 
significant difference between all the treatment 
phases (p<0.01), indicating the efficacy of the 
intervention tool. Qualitative analysis by SLPs 
also depicted that it can be used effectively for 
treating speech sound disorders among CAS. 

Conclusion: T3 is most suitable for children 
aged 3-7 years whose speech is characterized 
by typical "dyspraxic" features such as 
sequencing difficulties, inconsistency, speech 
sound omissions, substitutions and supra 
segmental difficulties. T3 provides flexibility to 
an SLP to plan an individual therapy 
programme for a specific child using the 
materials. 
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Question 

Studies have shown that 30 – 70 % of children 
with cerebral palsy (CP) experience chronic 
pain, which increases with age and is closely 
interrelated to poor quality of life. Despite this, 
pain is an overlooked and undertreated clinical 
problem. Botulinum toxin injections have for 
more than 20 years been used to diminish 
spasticity in children with CP but the effect on 
pain has only sparsely been investigated. The 
objective of this study was to examine the 
analgesic effect of a single intramuscular 
injection of DYSPORT in the most painful 
muscles of the lower extremities. 

Methods 

Our interim analysis is based on 14 children 
with spastic CP, age 5-17, GMFCS I-V. 
Participants were recruited from outpatient 
clinics of two regional hospitals. The most 
painful muscles during passive range of motion 
(pROM) were the targets for treatment. The 
children had to have at least moderate muscle 
pain (r-FLACC≥4) at inclusion to be enrolled in 
the study. Pain levels were measured before 
and 4 weeks after a single injection of 
botulinum toxin (Dysport). All measurements 
were performed by a single specially trained 
rater. The localized pain of the treated muscles 
was evaluated by r-FLACC during pROM. The 
effect on daily pain was evaluated by the 
Pediatric Pain Profile (PPP). The effect on 
clinically relevant problems was evaluated by 
individual SMART goals using the goal 
attainment scale.Funding for this research was 
provided by Ipsen. 

Results 

A significant pain reduction was observed 4 
weeks post-treatment for localized muscle pain 
(6.71±1.77 vs 3.86±2.63, p:0.001) and the 
impact on daily activities (Z= -2.496, p:0.013). 
For daily pain (measured by the PPP), an 
analgesic but non-significant trend was 
indicated for pain intensity (z=-1.811, p:0.07) 



as well as for pain-related behaviors 
(27.79±12.82 vs 21.23±14.39, p:0.075). 
However, a clinically meaningful effect was 
seen since almost all participants achieved 
their therapeutic SMART goals (Z= -2.937, 
p:0.003). 

Conclusion 

Even though Dysport has been utilized for 
spasticity modulation in children with CP, it 
also appears to have a significant analgesic 
effect, when muscle pain is targeted. 
Moreover, the localized pain reduction seems 
to have a positive effect on activities of daily 
living. 

P0519 
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conjoined twins before surgical 
separation – a case report 

B. Latini1, R. Galbo1, F. Leuzzi1, E. Castelli1 

1Ospedale Pediatrico Bambino Gesu', Rome, Italy 

QUESTION: Craniopagus conjoined twins 
have a rare congenital anomaly. Here we 
describe the assessment and subsequent 
rehabilitation training of two craniopagus 
conjoined twins admitted to the Multi-specialist 
Neurorehabilitation Department of the 
Children's Hospital Bambino Gesù (location 
Palidoro), waiting for the surgical separation. 
Although there are no specific guidelines, it is 
essential to start an early rehabilitative 
intervention because the clinical condition of 
craniopagus twins due to obligatory posture 
and functional limitations, causes a delay in the 
overall child"s development, even in the 
absence of specific neurological deficits. 

METHODS: Depending on their clinical 
conditions some directions have been 
elaborated aimed at obtaining in the 
craniopagus twins a development as 
physiological and harmonious as possible, 
thanks to the optimization of the assessment 
and rehabilitation path. Therefore, a seven-
stage process was proposed, from the hospital 
check-in to pre-surgical discharge, to which the 
documentation of assessment and progress 
through video recording was integrated. In 
addition, it was necessary to design and create 
a specific stroller, an aid that would allow 
correct alignment in the sitting position and 
facilitate the achievement of certain 
evolutionary stages, as well as rehabilitation 
goals. 

RESULTS: The main results were obtained in 
visual functions and attention areas. A more 
organized use of the upper limbs and better 
motor control of the axial tone and the scapular 
cingulate was observed. Furthermore, having 
facilitated better access and use of all sensory 
channels has allowed girls to have a 
harmonious neuropsychomotor development in 
relation to their disease. 

CONCLUSIONS:Following the rehabilitation 
experience started with the two girls, since 
there is no literature on the subject, it was 
possible to find out how the functional 
limitations caused by the type of congenital 
malformation had affected the 
neuropsychomotor development, even in the 
absence of neurological deficits. At the end of 
the rehabilitation training before the surgical 
intervention, therefore, it was evident how a 
defined and schematic path of global care of 
the patient and the family could lead to 
documented changes in some specific areas of 
development. 
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Question: Cerebral palsy (CP) is a syndrome 
with phenotypic heterogeneity. Risk factors 
include perinatal hypoxia, prematurity, multiple 
gestation, ischemia, infection, and maternal 
EtOH consumption. Approximately 20% of 
cases develop severe scoliosis. A hallmark of 
CP is periventricular leukomalacia (PVL), 
suggesting a possible lipidomic abnormality. 
There is evidence for a deficit of omega-3 (w-
3) fatty acids in the blood of patients with CP, 
and separately in idiopathic scoliosis. 
Therefore, the cases of CP that go on to 
develop the most severe scoliosis might be 
those in which there is a deficiency of w-3. 
Many effects of free fatty acids (FFAs) are 
mediated by binding to specific G protein-
coupled receptors (FFARs), which play 
essential roles as nutritional components and 
signaling molecules. FFAs, including w-3, and 
their receptors are involved in the development 
and metabolism of oligodendrocytes (OLs), 



and thus are critical to myelination. Failure to 
repair OLs impairs myelination. We wish to 
determine whether the development of severe 
scoliosis in children with CP is due to a 
lipidomic abnormality of myelin that is 
detectable early in the plasma, so that we can 
predict the scoliosis and prevent it with dietary 
supplementation.  Methods. Blood samples 
were collected from Shriners Hospitals for 
Children-Philadelphia patients with CP, severe 
scoliosis (>40o), CP + scoliosis and non-
impaired controls, stratified by age (2-18 yrs), 
gender, and race/ethnicity, according to our 
IRB-approved protocol. Blood samples were 
processed, followed by protein and RNA 
purification. Protein was used for case/control 
MBP and FFAR ELISAs. RNA was tested by 
ddPCR for OL markers and FFAR expression.  
Results. Plasma from patients who had a) no 
disease (N=6), b) CP with scoliosis (N=2), or c) 
scoliosis alone (N=6), were measured by 
ELISA for FFAR and MBP. Downregulation of 
FFAR and MBP was greatest in patients with 
CP + scoliosis. Levels of MBP and FFAR gene 
expression also were reduced in CP + 
scoliosis.  Conclusion: MBP and FFAR levels 
were reduced in CP + Scoliosis. These results 
might predict which children are at risk for 
developing scoliosis, and lead to therapeutic 
trials of w-3 for CP, and other neurological 
disorders that involve demyelination. 
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incobotulinum toxin A in the 
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troublesome sialorrhea associated 
with neurological disorders and/or 
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on behalf of the SIPEXI study group 

Question: Is incobotulinumtoxinA (botulinum 
neurotoxin type A free of complexing proteins) 
effective and safe for the treatment of chronic 
troublesome sialorrhea? 

Methods: SIPEXI (NCT02270736) was a 
Phase III, prospective, randomized, double-
blind, placebo-controlled, parallel-group, 
multicentre study with an open-label extension 
(OLEX) conducted at 28 sites in Europe and 

Russia. Children/adolescents (2–17 years) with 
chronic troublesome sialorrhea and/or 
intellectual disability associated with 
neurological disorders, and severe drooling 
(investigator's Modified Teacher's Drooling 
Scale rating ≥6), were recruited in a stepwise 
approach. 6–17 year olds were randomized 2:1 
to receive ~2 U/kg body weight (BW) of 
incobotulinumtoxinA (fixed total dose 75 U for 
subjects ≥30kg BW) or matching placebo in the 
main phase (MP). Subjects aged 2–5 years 
were treated only with incobotulinumtoxinA. All 
subjects received 3 further 
incobotulinumtoxinA injection cycles (IC) 
according to the above-mentioned weight-
adjusted dosing scheme. The co-primary 
efficacy endpoints were unstimulated Salivary 
Flow Rate (uSFR) change from baseline to 
Week 4 and carer's Global Impression of 
Change Scale (GICS) score at Week 4. The 
change in uSFR from study/cycle baseline to 
Weeks 4 and 16 and GICS score at Weeks 4, 
8, 12 and 16 of each OLEX cycle, and the 
occurrence of treatment-emergent adverse 
events (TEAEs) overall and by injection cycle, 
were also assessed. 

Results: 256 subjects were randomized, of 
which 250 (97.7%) completed the MP. 247 
subjects from the MP entered the OLEX, of 
which 222 (89.9%) completed all 3 ICs. The 
treatment group showed a statistically 
significant superiority over placebo in both 
uSFR change from baseline to Week 4 and 
improvement in carer's GICS score at Week 4. 
Improvement in uSFR and carer's GICS score 
was observed over the course of the OLEX 
with a cumulative effect after repeated 
incobotulinumtoxinA treatment. Both MP and 
OLEX had good overall safety profiles. No 
major differences were observed in TEAE 
incidence between groups in the MP, and 
TEAEs did not increase with increasing 
number of ICs. 

Conclusions: IncobotulinumtoxinA is effective 
and well tolerated for the treatment of children 
and adolescents with chronic troublesome 
sialorrhea. 
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Background: Transport, time and geographic 
constraints can limit access to rehabilitation 
services for children with Cerebral Palsy 
(CP)1. This motivates interest in novel and 
family oriented home-based therapy programs. 
Bootle Blast (BB) is a movement-tracking video 
game that uses mixed-reality, wherein real-life 
objects are used in gameplay to better target 
fine motor skills, and it can be customized to 
each child"s abilities and therapy goals. 

Objectives: This pilot study investigates a 12-
week home intervention with BB designed with 
a family-centred approach, where participants 
identified meaningful and achievable therapy 
and play time goals (minutes, days). Our aims 
are to: 1) determine the feasibility of BB for 
sustaining play adherence, 2) measure 
changes in UL motor outcomes, and 3) explore 
participants" experiences of using BB for home 
rehabilitation. 

Methods: Study assessments were performed 
at baseline, post-intervention, and at 4 weeks 
follow up. Measures targeted upper limb 
quality of movement, bilateral hand function, 
and performance/satisfaction on self-identified 
therapy goals (Canadian Occupational 
Performance Measure [COPM]) (aim 2). A 
post-intervention interview explored 
participants" experiences and perceived value 
of the intervention (aim 3). Computer game-
logs which provided active play time and game 
progress data were collected at week 12 (aim 
1). 

Results: Three participants have completed 
the study. Play time goals ranged from 15-20 
min, 3-4 days a week, and were achieved in 
65-80% of the weeks. Post intervention, all 
children improved in their ability to 
grasp/release objects (+4.3±3.2 pts, 
Box&Blocks test) and in the COPM 
(performance: +3.3±0.6 pts, satisfaction: 
+4.3±1.5 pts). Interviews suggested that BB 
was "fun" to play, kept the children motivated, 
and was perceived as useful for upper limb 
rehabilitation. 

Impact: Video games like BB provide children 
with an engaging option to practice therapy at 
home in a more frequent and accessible way. 
Results from this study will improve our 
understanding of how these innovative 
approaches can best be deployed for home 
rehabilitation.  

Reference: World Health Organisation & The 
World bank. The world report on disability. 
Disabil. Soc. 26, 655–658 (2011). 
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Introduction 

Children with unilateral cerebral palsy (uCP) 
have upper limb (UL) motor impairments that 
hinder realization of activities in daily life, 
particularly in bimanual situations. Using a new 
three-dimensional motion analysis (3DMA) 
bimanual protocol recently validated in children 
with uCP (1), this work aims to increase 
understanding of movement patterns by 
quantifying global kinematic, smoothness and 
trajectory. 

Patients and methods 

20 children with uCP (15 boys, 11.3 ± 2.9 
years) and 20 typically developing children 
(TDC) (15 girls ; 10.7 ± 2.96 years) have 
performed a 3DMA protocol called "Be An 
Airplane Pilot", consisting of 5 bimanual tasks 
that allows the exploration of all degrees of 
freedom of the UL. Statistical Parametric 
Mapping (SPM) was used to compare global 
kinematic in each task in both groups. 
Comparison was made on kinematics 
(maximal angular value (MAX), range of 
motion (ROM), Arm Profile Score (APS)) and 
quality of movement (index of smoothness 
(SPARC), index of curvature (IOC)). Relations 
between APS and Assisiting Hand Assessment 
(AHA), a performance-based measure was 
explored. 

Results 

Compared to TDC, children with uCP had 
significant different kinematic, especially in 



distal joints in SPM analysis (p<0.05). Most of 
MAX, ROM, and all APS were significantly 
different; smoothness and trajectory results 
were significantly different in a reaching task 
(p<0.04) in children with uCP compared to 
TDC. Using all these parameters, patterns of 
movement were identified for each task and for 
the entire protocol in children with uCP. Good 
correlations between were found between APS 
and AHA (r=-0.86; p<0.001). 

Through a bimanual protocol proposed to 
assess UL impairments in children with uCP, 
significant differences were highlighted in 
clinically relevant parameters compared to 
TDC. This work contributes to have a better 
understanding of UL motor function in 
bimanual condition and provided a first global 
objective assessment of bimanual performance 
in these children. 
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Objective: Cerebral palsy is a set of clinical 
signs sequelae of an early cerebral attack, 
these clinical signs are essentially neurological 
dominated by the motor deficit and spasticity, 
however, these neurological disorders will 
result in neuro orthopedic deformations, at the 
level of limbs but also of the spine, which are 
all the more severe and precocious as the 
attack and asymmetrical and global, and also 
in the bedridden, on the other hand in the 
cerebral palsy walking it is more frequent in the 
quadriplegic, these deformations at the start 
are postural disorders which are structured, 
hence the interest of monitoring, screening and 
early treatment, which will be more effective 
when started early. 

Method: We present the case of two children 
followed at our level for cerebral palsy, one 
presents a right hemiplegia, and the other an 
asymmetric spastic diplegia, during the follow-
up, the examination of the spine was an 
integral part of the examination clinical, 
hyperlordosis was detected in the diplegia and 
an oblique pelvis with hemi-curvature in the 
hemiplegic. 

Results: as soon as the static disorders were 
screened, we carried out a reinforced program 
of stretching the flanks and the bi-articular 
muscles with work of balance of the pelvis, 

followed by the installation of a spinal orthosis 
such as the results were satisfactory, the 
hyperlordosis was reduced from 70 ° to 55 ° 
without hampering walking, as for the oblique 
pelvis we managed to balance it and reduce 
the hemicurvature. 

Conclusion: Static disorders of the spine and 
deformities are quite common in the cerebral 
palsy, and require careful monitoring, which 
allows the implementation of a conservative 
treatment, early, at the stage of reducible spine 
deformity. 

P0525 
Balance capacities of children with 
Cerebral Palsy on the Pediatric 
Balance Scale according to GMFCS 
level and topography 

A. Fontaine1, W. Bachta1, A. Giron2, P. 
Thoumie3,1 

1Sorbonne University, CNRS UMR 7222, INSERM U1150, 
Institut des systèmes intelligents et de robotique, Paris, 
France 2Sorbonne University, INSERM UMR-S 1146, 
CNRS UMR 7371, Laboratoire d’Imagerie Biomédicale, 
Paris, France 3Rothschild Hospital - Sorbonne University - 
APHP, Paris, France 

Question 

Children with Cerebral Palsy (CP) show 
balance difficulties compared with typically 
developing children. The Pediatric Balance 
Scale (PBS) is a 14-items functional balance 
measure for children which was developed 
from a modified version of the Berg Balance 
Scale. It is considered a simple and validated 
scale for examinating functional balance 
capacity in children with spastic CP. The aim of 
this study is to examine the correlation 
between PBS, age and anthropometric 
parameters, with respect to Gross Motor 
Function Classification System (GMFCS) and 
topography. 

Methods 

Forty-one ambulatory children with unilateral or 
bilateral spastic CP were included. They were 
2 to 12 years old and showed GMFCS level I 
or level II. We collected anthropometric 
parameters and children were assessed on the 
PBS. A multivariate analysis of variance was 
used to detect significant differences in PBS 
score among GMFCS, depending on age, size 
and Body Mass Index (BMI). The same 
analysis was repeated categorizing children by 
topography. 



Results 

The multivariate analysis of variance revealed 
a significant variation in PBS (p<0.05) as a 
function of GMFCS regardless of age (Fig.1), 
size and BMI (Fig.2). Also, PBS does not 
depend on the topography. 

Conclusion 

Functional balance seems to be correlated with 
global functional capacities in children with 
mild to moderate CP. Diplegic or hemiplegic 
topography does not allow to predict functional 
balance capacities. 

Fig. 1 
 

 
Fig. 2 
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 Introduction 

It  is known  that dyslexic children show poor 
binocular coordination of saccades and fixation 
instability during reading.  Such problems can 
result from poor vergence capacity. We 
investigate vergence and saccades 
independently from reading   

Methods 

We used the REMOBI device 
(www.google.fr/patents/US8851669 )to test 
saccades and vergence eye movements to 
LED targets. Eye movements were recorded at 
200 Hz with the Pupil Labs  device.  The study 
was carried at schools, with 43 dyslexic and 47 
non dyslexic adolescents aged 10 to 21 (mean 
age 15.28) 

Results 

The results showed  statistically significant 
abnormalities in vergence eye movements 
(reduced amplitude and velocity, longer 
latency) and to less extent for saccades for the 
dyslexics. Relative to non-dyslexics, dyslexics 
showed poor binocular coordination of the 
saccades and increased deconjugate fixation 
drifts 

Conclusion 

Vergence abnormalities is an intrinsic problem 
in dyslexics present even with LED targets, 
independently from reading;  slowness of 
vergence could be the reason why saccades 
(to LEDs or during reading) are poorly 
coordinated and followed by deconjugate drifts. 
Rehabilitation should aim to improve vergence 
velocity as this is a prerequisite to  improve 
binocular saccade control  (Daniel & al. 2016) 
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Introduction: 

Injection of botulinum toxin type A is effective 
for reducing over-activity in muscles in children 
with cerebral palsy. This results in reduction in 
muscle strength and muscle tone with small, 



short-lived gains in aspects of gait and 
function, in some children with spasticity. 

Purpose: 

The objective of this study is to evaluate the 
botulinum toxin (BT) treatment outcomes in 
children with spasticity. 

Methods: 

A retrospective study was conducted in our 
department during 01 year from April 2019 to 
January 2020. This study included 65 children 
with spasticity who received a BT injection. 

The assessment of spasticity pre- and post-
injection toxin was based on the Modified 
Ashworth Scale and the 
Functional Independence Measure for 
Children. 

Results: 

65 children were recruited in this study. The 
average age was 10,15 years [2,5-17], there 
was a modest male predominance (SR ; 
1,30).The symptomatology was varied; brain 
motor disability in 65%, an ischemic stroke in 
23 % . The assessment of spasticity (Modified 
Ashworth Scale); 42% of the toxinated muscles 
were at 2, 40% à 3, 4% à 4. The average of 
the MIF-Mômes was 55/126. BT has been 
indicated for functional (80%) and/or hygienic 
(20%) reasons. The valuation of spasticity at 3 
months after BT injection; 15% of toxinated 
muscles were at 2, 25% at 1+ and 60% at 1, 
the average of MIF-Mômes was 70/126 

Discussion: 

Despite its misperception in our context and 
the difficulty of its realization, our study states 
the BT injection outcomes in the treatment of 
spasticity as well as its place in improving 
functional disability in children. 

This injection must be complemented by an 
immediate rehab to stretch the toxinated 
muscles and restore their functions. 

Conclusion : 

 The safety profile of 12 U/kg of botulinum toxin 
A is excellent. Although physiologic and 
mechanical effects of treatment with botulinum 
toxin A were documented with functional 
improvement at 6 months, family satisfaction 
with outcomes were no different. 

Communication is needed to ensure realistic 
expectations of treatment. 
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Introduction: Cerebral palsy (CP) may cause 
chronic pain and deterioration of quality of life 
(QOL) in children. It can thus impose a 
physical and psychosocial burden on their 
mothers. Our aim is to analyze the influence of 
motor severity of PC, maternal stress and pain 
on chronic pain and QOL of children with CP. 

Methodology: We conducted a predictive 
correlational study among 132 mother-child 
dyads in the departments of physical medicine 
and functional rehabilitation of Sahloul 
university hospital in Sousse and Ibn Eljazzar 
in Kairouan, and the department of 
Neuropediatrics of Mongi-Ben Hamida National 
Institute of Neurology in Tunis. We used the 
following instruments: Gross Motor Function 
Classification System (GMFCS), the Cerebral 
Palsy Quality of Life Questionnaire (CP QOL, 
Arabic Version), the Visual Analogue Scale 
(EVA) and the Perceived Stress Scale (PSS, 
Arabic Version). 

Results: As expected, we were able to confirm 
most of our assumptions. The motor severity of 
CP partly explains poor QOL, which is more 
impaired for the physical than psychosocial 
domain. Also, an increase in child chronic pain 
is due in part to the motor severity. There is a 
significant negative correlation between the 
child's EVA and CP QOL. Maternal stress is a 
partial predictor of deterioration of QOL and of 
increase in child chronic pain. However, 
maternal pain partly explains the decrease in 
CP QOL. But it partially explains the increase 
in child"s EVA. The increase in GMFCS is 
partly responsible for the increase in both 
stress and pain of mothers. Maternal stress 
has a partial and negative mediating effect 
(Sobel test = -4.073, p <0.001) on the 
relationship between GMFCS and QOL. And it 
has another partial but positive effect (Sobel 
test = 2.964, p = 0.003) on the relationship 



between the GMFCS and child"s EVA. We 
found partial positive mediation (Sobel test = 
2.505, p = 0.012) of maternal pain on the 
influence of GMFCS on infant pain, but this 
mediation is absent between GMFCS and 
QOL. 

Conclusion: According to our findings, 
interventions should target the reduction of 
stress and maternal pain to improve QOL and 
pain of children with CP 
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Question 

Is there a relationship between changes in the 
brain volumes and motor functions, functional 
independencies and balance developments of 
down syndrome children? 

Down Syndrome (DS) is the most common 
genetic difference known as its genetic etiology 
(trisomy 21). This study examines the 
relationship between brain volume changes in 
children with Down Syndrome and motor 
function, functional independence and 
balance, and It is planned to examine the 
cognitive and developmental deficiencies seen 
in DS adolescents and the volumetric 
variations of the brain that pose a risk for 
Alzheimer's disease (AH) and Dementia in 
older ages. 

Methods 

14 DS individuals aged 13-18 were included in 
our study. Brain area volumes of individuals 
with DS were calculated using the VolBrain 
automatic segmentation method, a method not 
previously used. PBS (Pediatric Berg Balance 
Scale), WeeFIM (Pediatric Functional 
Independence Scale) and GMFM-88 (Gross 
Motor Function Measure) evaluation tests were 

performed to determine the relationship 
between DS volunteers' brain volumes and 
motor movements, daily life activities, balance 
and coordination. 

Results 

When the brain volumes of individuals with 
adolescent DS were evaluated with the 
literature values, a decrease was observed. 
While adolescents with DS could not find any 
corelation between PBDS and the volume of 
brain structures (p> 0.05), a positive and 
significant relationship was found between 
BMF-88 and bilateral and left nucleus caudatus 
(p <0.05). Looking at the correlation between 
WeeFIM and overall brain structures, we were 
founded a statistically significant relationship 
between TBV, total WM, cerebrum, cerebrum 
WM, cerebrum right and left hemisphere, 
putamen and nucleus accumbens and 
WeeFIM (p<0,05). 

Conclusions 

In our study, it was contributed to the literature 
by determining the decrease in brain volumes 
of adolescent DS, and using the VolBrain 
method and the correlation between brain 
volume changes with PBS, WeeFIM and 
GMFM-88 evaluation tests. This study is 
important for the detection of early changes in 
the brain structure for early treatment 
strategies in DS patients, where problems such 
as Alzheimer's and Dementia are caused by 
changes in neural and cognitive development 
that come with aging. 

Keywords: Down Syndrome, Brain Volume, 
VolBrain, MRI 
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Question 

Is Vojta therapy an effective treatment for 
children with cerebral palsy using intermittent 
centre-based intensive blocks of treatment 
followed by daily treatment at home? 

 



Methods 

This retrospective pilot study used the Gross 
Motor Function Measure (GMFM-66) and 
GMFM-66 percentiles to detect the within-child 
improvement in gross motor function. Better 
than expected improvement was defined as a 
change of more than +20 percentiles for Gross 
Motor Function Classification System 
(GMFCS) Level I, +19.9 percentiles for Level II 
and +15.9 percentiles for Level III.  The mean 
and standard deviation of the changes in 
percentiles between each child’s first 2 
consecutive assessments (Tests 1 & 2) for 
GMFCS Level I, II & III were calculated. The 
median times between these 2 assessments 
were 1.1, 1.2 & 1.2 years for levels I, II & III, 
respectively. Participants comprised 13 
children with CP (spastic unilateral n= 4, 
spastic bilateral n=7, dyskinetic n=2) in 
GMFCS Level I (n=3), Level II (n=2), and Level 
III (n=8), aged 2-11 years who visited our 
centre 2-3 times a year from other countries for 
a 2-week intensive block of Vojta therapy (VT) 
with emphasis on parent instruction. Children 
received two 45-minute VT treatments 5 
days/week. Parents carried out a 3rd treatment 
alone and over the weekend to consolidate 
their skills. At home each child was treated 2-4 
times/day.  

Results 

2 from 3 children in Level I showed a change 
of over +20.0 percentile points (mean change 
+22.94, SD = 7.58). Both children in Level II 
showed a change in percentile points 
indicating expected development (mean 
change = +2.45, SD = 4.36). In Level III, 5 from 
8 children showed a change of over +15.9 
percentile points (mean change = +22.3, SD = 
20.3, p = 0.0009).  

Conclusion 

All children in our study showed improved 
gross motor function (GMFM-66 scores), 54 % 
showed a better than expected within-child 
improvement according to the GMFM-66 
percentiles. 
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Introduction  

According to the 2013 and 2020 Novak's 
systematic reviews, the recommendation not to 
practice neurodevelopmental therapy (NDT) 
needs to be considered. The lack of published 
scientific data that describes which and how 
long physical therapy skills are performed 
during NDT sessions belongs also to all recent 
publications. 

Validation process of an evaluation protocol to 
scientifically describe and quantify therapeutic 
modalities performed during 
neurodevelopmental physical therapy sessions 
for children with cerebral palsy. 

Participants and methods 

A video recording of a NDT-Bobath physical 
therapy session was made to be subsequently 
analyzed by examiners divided into 3 groups 
and using video analysis software. The 
modality "placing" was a possible option to 
select. 

Results 

There is an intra-examiner correspondence for 
all the groups concerning Duration / Sequence, 
determined by Cohen's Kappa coefficient. This 
correspondence was also strong in inter-
examiner for the group of students in the two 
observations. Our study did not show a 
correspondence for the Frequency / Sequence. 
The relative duration of the placing is also 
available. 

Conclusion 

The study offers forward steps when looking to 
its aim. Duplicate the study, . It would therefore 
be interesting for NDT-Bobath to deepen 
research to open up an evolutionary 
perspective in the management of children with 
CP. 
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The use of virtual reality in rehabilitation has 
gained attention in the last few years. The 
purpose of this study was to examine the 
effects of virtual reality using Xbox Kinect on 
balance in children with spastic hemiplegic 
cerebral palsy. Thirty children with spastic 
hemiplegic cerebral palsy aged 6 to 12 years 
old were assigned randomly to an 
experimental group and a control group. Both 
groups continued to receive their traditional 
physical therapy intervention. Children in the 
experimental group received additional training 
using the X-Box one Kinect training. Children 
were evaluated before and after three months 
of treatment using the pediatric balance scale. 
The results of this study showed that the two 
groups were comparable before intervention. 
Post-intervention results showed that children 
in the experimental group showed statistically 
significant improvements (P > .05) as 
compared to children in the control 
group.Virtual reality training using Xbox 
Kinects seems an effective intervention to 
improve balance in children with spastic 
hemiplegic cerebral palsy. The results of this 
study support the existing literature hat the use 
of Xbox Kinect can be helpful as an additional 
modality for improving balance in children with 
spastic hemiplegic cerebral palsy. 
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The purpose of this study was to investigate 
the effect of taping on the hand functions in 
hemiparetic children. Thirty children with 
spastic hemiplegic cerebral palsy aged 3 to 6 
years old were assigned randomly to an 
experimental group and a control group. Both 
groups continued to receive their traditional 
physical therapy intervention for three 

successive months while only the experimental 
group used taping as a plus. In all patients the 
Peabody developmental motor scale in the 
form of the fine motor quotient was used to 
evaluate hand functions before and after three 
months. The results showed that 
before intervention there was no significant 
difference between the two groups while after 
the intervention there was a statistically 
significant difference in both groups with more 
significance in favor of the experimental group. 
In conclusion, the use of taping seems an 
effective intervention to improve the hand 
functions in hemiparetic children. 
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Question: This prospective, multicentre, 
randomised, double-blind, pivotal Phase III 
study (TIM, NCT01893411) assessed three 
doses of incobotulinumtoxinA for lower-limb 
(LL) spasticity in children and adolescents with 
cerebral palsy (CP). 

Methods: Ambulant and non-ambulant 
subjects (2–17 years of age), with Ashworth 
Scale plantar flexor (AS-PF) scores ≥2 and a 
clinical need for the multilevel treatment of 
unilateral pes equinus and flexed knee or 
adducted thigh, or of bilateral pes equinus, with 
incobotulinumtoxinA total 16 U/kg body weight 
(≤200 U per clinical pattern) were selected. 
Subjects were randomised (2:1:1, double-
blind), at sites across Europe, Russia and 
South Korea, to two injection cycles (ICs; a 
flexible duration of 12–36 weeks based on 
clinical need) and to three incobotulinumtoxinA 
dose groups (16, 12 and 4 U/kg, maximum 



400, 300 and 100 U). The primary and co-
primary variables were change from baseline 
to Week 4, IC1, in AS-PF score and the 
Investigator"s Global Impression of Change of 
Plantar Flexor Spasticity Scale (GICS-PF) at 
Week 4. Adverse events (AEs) were assessed. 

Results: 311 subjects were randomised and 
included in the efficacy and safety analyses. 
Baseline demographics were similar in all 
groups (54.3% male; median age [range]: 6 
[2−17] years). Clinically meaningful 
improvements in AS-PF score were seen with 
all incobotulinumtoxinA doses at Week 4 in IC1 
and IC2; the Investigator"s GICS-PF confirmed 
an LL spasticity improvement at Week 4, IC1, 
in all groups (Table). There were no significant 
between-group differences in these variables. 
In IC1 and IC2, the incidence of AEs by dose 
(16 U/kg: 34.0%, 30.8%; 12 U/kg: 19.5%, 
21.1%; 4 U/kg: 23.1%, 28.8%), and that of 
serious AEs (16 U/kg: 2.6%, 2.1%; 12 U/kg: 
0.0%, 1.4%; 4 U/kg: 3.8%, 4.1%), was similar. 

Conclusions: IncobotulinumtoxinA (4–16 
U/kg, ≤100–400 U) was effective, with an 
acceptable safety and tolerability profile for the 
multilevel treatment of LL spasticity in subjects 
with CP. 
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Question: This open-label, long-term, 
multicentre Phase III study (TIMO, 
NCT01905683) assessed the safety and 
efficacy of incobotulinumtoxinA for lower-limb 
(LL) or combined LL and upper-limb (LL/UL) 
spasticity in subjects with cerebral palsy (CP). 

Methods: Ambulant and non-ambulant 
children and adolescents (2–17 years of age; 
Ashworth Scale of plantar flexors [AS-PF] 
score ≥2; clinical need for treatment) received 
four consecutive incobotulinumtoxinA injection 
cycles (ICs) of 12–16 weeks. Four multilevel 
treatment combinations were offered to newly 
recruited subjects. Subjects who completed the 
lead-in Phase III study (TIM, NCT01893411) 
were not permitted UL treatment. Pes equinus 
treatment was mandatory in all subjects. Total 
body doses were based on clinical need for LL 
or LL/UL treatment and Gross Motor Function 
Classification System (GMFCS) level, such 
that: GMFCS level I–V, uni-/bilateral LL and 
GMFCS level IV–V, unilateral LL/UL spasticity, 
16 U/kg, ≤400 U; GMFCS level I–III, uni-
/bilateral LL/UL spasticity, 20 U/kg, ≤500 U. 
Safety (primary outcome), the change in AS-
PF score and the Global Impression of Change 
Scale (GICS) scores were analysed. 

Results: Of 370 subjects (all included in the 
safety and efficacy analyses, 59.5% male, 
median age [range]: 5 [2−18] years), 266 
received multilevel LL and 104 LL/UL 
treatment; 319 (86.2%) completed TIMO. 
Adverse event (AE) incidence tended to 
decrease over the ICs (IC1: 14.3% of subjects; 
IC2: 12.6%; IC3: 7.6%; IC4: 9.6%). The most 
common AEs were nasopharyngitis and 
bronchitis. AS-PF scores improved significantly 
from baseline to Week 4 post-injection 
(p<0.05; Table). Investigator, subject and 
parent/caregiver GICS scores confirmed an 
improvement in LL and UL spasticity. 

Conclusions: Long-term multilevel 
incobotulinumtoxinA treatment of LL and 
combined LL/UL spasticity, with doses up to 20 



U/kg (≤500 U), was well tolerated and effective 
in children and adolescents with CP. 
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Hydrokinesiotherapy for a children 
with type II spinal muscular atrophy 

S. Daniyarova1,2 
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Question: To Investigate the effects of 
hydrokinesiotherapeutic program of motor 
function and enjoyment for children with Spinal 
Muscular Atrophy (SMA) II type. 

Methods: A prospective times series single – 
subject design consisting of five measurement 
sessions: pretest – two baselines, post 
intervention, in addition 1-month follow-up was 
used. Two children (male/female: 1/1) meridian 
6.2 years old; participated in  24-weeks 
hydrokinesiotherapeutic intervention: 3 times 
per week. Each session has contained from 
two parts: land-based physical therapy and 
physical exercises in the water. Measures 
were been demonstrated for motor function 
level: MFM (Motor Function Measurement) for 
neuromuscular disease and GMFS-66 (Gross 
Motor Function System) and for enjoyment: 
PAES (Physical Activity Enjoyment Scale). 

Results: Clinically significant improvement has 
documented in physical assessment, with a 
focus on the musculoskeletal system. The 
present study had showed developments in 
motor function and enjoyment after a 24-week 
hydrokinesiotherapeutic intervention. In first 
case the GMFM total score increased by 11% 
following the intervention, the second case – 
16%; same fluctuation of improved by MFM 
score. The Physical Activity Enjoyment Scale 
score with task goal orientation rises by 58%, 
athletic competence and physical appearance 

reached near 23%, moreover self-reported 
physical activity followed by 43%. The 
improvements were still present after 1-month 
follow-up period. Different of positive trends 
were observed of motor function and 
enjoyment. 

Conclusion: Sitter children with SMA type II 
may improve their motor function skills and 
mental health by enjoyment from regular 
physical activities, which include aquatic 
therapy, such hydrokinesiotherapeutic program 
held 3 times per week for 24 weeks. 

P0539 
Children with variety forms of 
cerebral palsy and 
hydrokinesiotherapy 

S. Daniyarova1,2 
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Question: great importance for the 
development and normalization of movement 
in children with cerebral palsy is hydro 
kinesiotherapy. Evaluation of the effectiveness 
of a 12-week hydrokinesis therapy program in 
children with a diagnosis of cerebral palsy 
according to the GMFCS classification and gait 
biomechanics assessment. 

Methods. A promising study design was 
carried out with the participation of 25 children 
with a diagnosis of cerebral palsy on the scale 
of GMFCS I, II, III and IV aged 5 to 18 years. 
Children were divided into 2 groups: the 
experimental group - 10 children and the 
control group - 15 children. During the 12- 
week program, children from the experimental 
group attended complex exercises, including 
exercise therapy and swimming 3 times a 
week, using various aerobic physical 
exercises. Assessment of effectiveness was 
carried out before and after the course. 
Children from the control group received 
complex traditional treatment: relaxing 
massage and exercise therapy. 

Results: A study after a course of hydro 
kinesiotherapy showed that in children of both 
groups there is a decrease in the difference 
between the data obtained and the accepted 
norms of range of motion. A higher increase in 
all studied indicators of the functional state of 
ODE is noted in the experimental group. 



Conclusions: The use of hydro kinesiotherapy 
in children with cerebral palsy helps to improve 
motor skills and endurance when walking. This 
allows us to recommend this method as one of 
the effective means for cerebral palsy; it is 
recommended to study a longer period of 
exposure to hydro kinesitherapy. 

P0540 
Physiotherapeutic challenges in 
sotos syndrome – a case study 

M. Marku1 
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Introduction: Sotos syndrome is a congenital 
overgrowth disorder with an incidence of 
approximately 1 in 14,000 live births. The 
syndrome was first recognised by Sotos in 
1964, who observed five patients with similar 
clinical features. (1) There have been many 
developments since then and an update 
should be informative. The syndrome is 
associated with a number of abnormalities: 
brain, cardiac, urogenital, musculoskeletal 
(scoliosis), ophthalmologic, dental and 
neoplastic. (2) 

Patients and methods: A 11-months-old boy 
without a diagnosis at the time was referred for 
rehabilitation due to a delay in development. 
The child was evaluated using Basic Motor 
Skills Scale and the physiotherapy with the 
main aim to gain muscle strength and to 
improve gross motor delays. The effects of 
treatment were evaluated after 6 months, time 
in which the child take the diagnosis of Sotos 
syndrome. 

Results: At the beginning of the therapy, in the 
Basic Motor Skills examination was found: legs 
lifting from supination 4 from 8, reaching with 
hands 5 from 7, lifting head in supination 3 
from 5, standing in elbow in pronation 3 from 6, 
rolling from supination to pronation and 
conversely 1 from 6, sitting position 0 from 6, 
crawling 0 from 5. After 6 months of therapy 
the boy reached: lifting head in supination 5 
from 5, standing in elbow in pronation 6 from 6, 
and improving in the other findings. 

Conclusion: The intervention has contributed to 
the improvement of the quality of motor 
milestones of the child. 

Keyword: Sotos Syndrome, physiotherapeutic 
intervention, child rehabilitation 
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Question: Social deficit (SD) is often present 
in children with neurological disorders (ND). 
Modern technologies represent attractive 
approach to train difficult real-world situations. 
Aim was to implement the combined 
technological platform -PowerVR- consisting of 
multitouch-multiuser tabletops (MMT) and 
virtual reality (VR) to enhance social 
competence in children. Methods: PowerVR 
rehabilitation program incorporates individual 
and paired intervention sessions for children 
with SD. 64 children with ND (epilepsy, 
traumatic brain injury, tics, stroke) aged 7-13 
yrs and 16 healthy age-matched controls 
participated in baseline assessments. 
Thereafter, interactive applications were 
implemented for paired trainings on MMT: 
Snowflake on Multitouch-Tabletop and 
NoProblem on DiamondTouch Tabletop. 10 
VR social metaphors (created by authors) and 
NeuroVR (VirtualisVR program) on HTC Vive 
VR device were used. In NeuroVR, children 
reacted to changing colors of balls with hand 
movements; seeing their opposite hand in VR 
while practicing with other hand etc. 
Simultaneous monitoring of vital signs [heart 
rate (HR), blood pressure] during individual 
trainings was implemented. Results: After 
paired interventions, children"s cooperation, 
communication and metacognitive skills 
improved significantly (up to 50% increase in 
FOS subscales). In VR environment, children 
practiced in socially challenging situations. 
Most difficult social metaphor based on HR 
changes was in cinema. Individual trainings 
improved social attention, emotional attitude, 



gestural behaviors, and decreased social 
anxiety (by Sentence Completion Task, 
Spence Anxiety Scale). In NeuroVR, with 
Mirror/Ball and Electric Track techniques, 
children practiced fine motor skills, hand-eye 
cooperation, attention (especially promising in 
children with stroke). Conclusions: Children 
with ND need combined novel technological 
rehabilitation methods, like PowerVR program, 
which allows extensive training of impaired 
functions, while ensuring good compliance. 
Advantages of VR are flexibility, safe 
environment and precise performance 
measurement. Rehabilitation based on our 
combined method trains children's social skills 
individually and decreases social anxiety, in 
addition to developing cooperation skills in 
paired trainings. 
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Question 

Congenital brain lesions expose infants to be 
at high-risk for being affected by Cerebral 
Palsy (CP). Early intervention (EI) programs 
significantly impact the developmental 
outcome of high-risk children. The CareToy 
system (CT), created in the framework of an 
European project (www.caretoy.eu, Trial 
Registration: NCT01990183[EB1] ) allows to 
provide, by means of tele-rehabilitation, a 
highly personalized, family-centred home-
based intervention for young infants at low risk 
for CP, remotely managed by clinicians. 

Funded by a project of the Italian MoH, CT-R 
system has been adapted for high-risk infants 
(Trial registration: NCT03211533 [EB2] and 
NCT03234959. 

The aim of the present study is to investigate 
the acceptability, usability and feasibility of CT-
R EI in families with infants at high-risk of CP. 

Methods 

18 high-risk infants with a brain lesion, aged 
11.89±3.72 months (range 6.00-18.75 
months), participated in the study. They carried 
out 8 weeks of CT-R training. The feasibility of 
both training and study design and procedures 
was assessed through nine criteria taken from 
existent literature; moreover, acceptability and 
usability have been analyzed from a 
questionnaire, designed and realized ah-hoc 
for the purpose. 

Results 

All feasibility criteria were achieved, there has 
been good compliance to the project by 
families, very good adherence to the training 
and complete follow up. 

The answers of the questionnaire have a total 
mean score of 84,13% and in the subsections 
mean scores ranged from a minimum of 
80,63% ("functionality and ease to use area") 
to a maximum of 86,88 ("changes due to the 
training" area). 

Conclusions 

This study report preliminary evidence to the 
feasibility of a home-based EI training with CT-
R system in high-risk infants. Thanks to 
families" opinions, the CareToy concept can be 
improved and optimized for different samples 
and it could be further empowered in terms of 
acceptability and usability. This should 
influence the motivation and incentive parents 
to perform it with their infants. As a 



consequence, also the efficacy of this 
intervention can be positively affect by this 
participation and involvement by families 
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Question 

The assessment of postural stability, in 
developmental age, are very few. The aim of 
this work is to assess postural control while 
standing with an innovative system, the Virtual 
Reality Rehabilitation System (VRRS, 
Khymeia) in children. 

Methods 

A total of 51 children (age range 4-15 years) 
have been selected by voluntary participation 
within an inclusive roller-skating school. 
Participants have been divided in three groups: 
29 TD (Typically Developing), 9 with CP 
(Cerebral Palsy), and 13 with SEN (Special 
Educational Needs). The assessment has 
been conducted during their skating training 
sessions thanks to the portable VRRS system 
(tablet). 

All subjects have been tested with a 
technological assessment tool, i.e. the 
stabilometric balance of VRRS, for the 
evaluation of the ability of maintaining standing 
static balance connected to the tablet; 
moreover, TD and SEN were tested also with 
Movement ABC-2nd edition test to quantify 
their motor and coordination abilities. The 
assessments have been carried out mainly 
outside the clinical context, directly in the 
skating-school environment. The software 
used for statistical analysis was SPSS 20.0 
and a multivariate ANOVA and a correlation 
analysis have been carried out. 

Results 

All VRRS values about distances were 
different among the three groups (p<0.05). CP 
group had significantly higher scores than the 

two other groups. Moreover, in TD and SEN 
groups there were a significant relationship 
between the parameter "distances" at the 
VRRS test and the M-ABC scores (Total and 
Balance Section percentile). The present 
findings suggest that the amount of 
oscillations, i.e. the variation of the Center of 
Pressure (COP) while the subject is in standing 
position, has a relationship with the clinical 
picture: in fact, CP children have more and 
wider oscillations than SEN and TD children 
and SEN children have more and wider 
oscillations than TD. 

Conclusions 

The stabilometric balance of VRRS system is a 
tool able to assess postural control in children 
and its results comply with those obtained from 
clinical assessments. Moreover, VRRS system 
(tablet and stabilometric balance) seems to be 
suitable for being administered also in a non-
clinical environment. 
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Question 

Several motor dysfunctions have been 
described in Autism Spectrum Disorder (ASD) 
children and adolescents, including deficit on 
postural control. Possible factors contributing 
to postural control impairments include 
sensorimotor disintegration, but also cognitive 
features (Memari, 2014). 

This study aims to assess the distribution of 
motor performance evaluated with the 
Pediatric Balance Scale (PBS), Mini Balance 
Evaluation System Test (MiniBESTest), and 
Physiological Profile Assessment (PPA) basing 
on level of intellectual disability (ID) in a cohort 
of children and adolescents with ASD. 

Methods 



The postural capacity of all participants was 
assessed using PBS,  MiniBesTest, and PPA. 
Intellectual disability was assessed according 
to DSM V criteria (American Psychiatric 
Association, 2013). Kruskal-Wallis (KW) test 
was applied to evaluate the distribution motor 
performance, using ID as a variable.  Receiver 
Operating Characteristic (ROC) was used to 
evaluate the capacity of evaluation scales to 
predict ID. 

Results 

Sixty-six children and adolescents aged 4 to 18 
years were recruited. ID was: mild (n=7), 
moderate (n=25), severe (n=26), profound 
(n=8). Regarding functional assessment scales 
of postural control, a significant different 
distribution was found for PBS (KW=33.243; 
p<0.01) and MiniBESTest (KW=14.470; 
p=0.002). Regarding systems approach, 
almost all PPA subtests showed different 
distribution for ID. ROC analysis, considering 
 as dichotomous variable ID level 
(mild/moderate and severe/profound), revealed 
 significant Area Under Curve (AUC) for PBS 
(AUC= 0.891,p<0.01,IC95%: 0.817;0.965), 
MiniBESTest (AUC= 
0.750,p=<0.01,IC95%:0.634;0.865) and all 
PPA subtest (AUC= range 0.645-0.907, 
p<0.01) for exception for visual acuity, edge 
contrast sensitivity and maximum balance 
range test. 

Conclusions 

This study demonstrates different distribution 
of postural control performance considering ID 
level in all assessment scales. Interestingly 
subjects with ASD with a higher level of ID 
shown worse postural control performance. 
PBS, MiniBestTest and  PPA performance may 
predict ID level. Our results underline the 
influence of cognitive features on postural 
control. 
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1.QUESTION: In a patient with long-term 
neurologic sequelae of Kernicterus Spectrum 

Disorder (KSD), could a delayed 
neurorehabilitation program still lead to 
improvement in motor and communication 
skills? 

2.METHODS: KSD results of bilirubin 
neurotoxicity in newborns, with clinical 
expression ranging from cerebral palsy and 
hearing loss to cognitive abnormalities that 
arise during the first year of life. Early 
treatment is associated with better functional 
results. We present a rare case of an 8 year-
old child with diskinetic Cerebral Palsy 
secondary to Kernicterus in whom 
rehabilitation was delayed because of war in 
his homeland. Our initial assessment noted 
impairments in motor function, communication 
and performance in activities of daily living; for 
description we used the following scales: 
Gross Motor Function Classification System 
(GMFCS), Communication Function 
Classification System (CFCS), Eating and 
Drinking Ability Classification System (EDACS) 
and Manual Ability Classification System 
(MACS). Findings and follow-up are 
summarised in Table 1. A 12-month 
rehabilitation program was designed consisting 
in Physiotherapy, Occupational and Speech 
Therapies delivered both in our center and in 
his school (Table 2). 

3.RESULTS : Effects of the Rehabilitation 
program were assessed at 3, 6 and 12 months. 
At 6 month follow-up, we noted motor 
improvements by having achieved effective 
trunk and pelvis control and ambulation without 
use of aids. ADL performance also 
ameliorated, requiring less help for dressing 
and eating by using adapted cutlery and 
zippers. At 12 month follow-up additional 
improvements included: GMFCS of I, capacity 
to climb stairs with the use of a railing; urine 
and stool control and more dexterity in eating 
and dressing. Although comprehension 
improved, communication remained affected 
due to severe dysarthria, therefore an 
augmented alternative communication device 
(talkable) was proposed. 

4.CONCLUSIONS: KSD results in multiple 
neurologic alterations that affect ADL. Even 
though early initiated Rehabilitation is more 
effective, in cases were it has been delayed, 
we can still see important improvements in 
motor function, communication and ADL 
performance. Therefore rehabilitation shouldn't 
be ruled out in chronic cases. 
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Background Cerebral Palsy (CP) is the cause 
of motor disability in children due to injury to 
the developing brain. Therapies based in 
physical activity improve the acquisition or 
retention of complex motor skills in association 
with enhanced activities of motor-related brain 
regions has shown to restore CP injury. 
HABIT-ILE has been shown promising results 
in children but the substrate for the recovery is 
not well understood. Using a rodent CP model, 
we tested the protective role of HABIT-ILE like 
strategy, namely treadmill training (TT) and 
environmental enrichment (EE), either alone or 
in combination on brain function, macro and 
microstructure. Methods Pregnant Wistar rats 
were injected with 200mg/kg LPS (E18 and 
E19). At P0, pups were exposed to anoxia for 
20". From postnatal day 2 to 21, animals had 
hindlimbs movements restriction for 16h a day. 
Rehab (environmental enrichment and/or 
treadmill) lasted from P21 to P28. Treadmill 

training consisted of 15 min/day at 7cm/s 
speed. EE provided multiple sensorimotor 
stimulus in cages changed 2x/day. Locomotor 
testing was performed at P28. Ex-vivo 
DTI/NODDI was performed at 9.4T scanner. 
Brain tissue was analyzed for NeuN, GFA and 
cleaved caspase 3 in the cortex and corpus 
callosum (CC). Statistics: Mann-
Whitney/Kruskall-Wallis, t-tests and ANOVA. 
Significance p<0.05. Results CP animals had 
decreased body weight compared to CT. At 
P28, CP animals had worse performance in 
the Rota-Rod. TT, EE and TT+EE rescued 
partially the motor damage. DTI/NODDI 
showed that CP animals have decreased brain 
volumes and loss of microstructure integrity in 
the cingulate gyrus sensory cortex. There was 
a decrease in corpus callosum thickness in CP 
group. Despite the increase in GFAP and 
ccaspase3 in the CC, no statistical difference 
was observed. CP animals evidenced 
increased astrocytic reaction (GFAP), 
apoptosis (ccaspase 3) and, surprisingly, an 
increase in neurons (NeuN) optical density 
intensity in the hindlimbs area representation. 
Conclusions Overall, the results here 
presented show that the CP model induces 
locomotor dysfunction, microstructural 
alterations in myelinated structures and cortical 
disorganization in the motor cortex. HABIT-
ILE-like shows a potential improving functional 
performance after experimental CP. 
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Background: Autism spectrum disorder(ASD) 
is primarily considered as psychiatric disorder 
but physical features are associated with it. 
Motor impairments are manifested as both 
delays and deficits, gross motor functions 
develop overtime but fine motor is still found to 
be delayed even at the age of three years. 
Reduced Hand Grip Strength (HGS) is one of 
the factors for dependent functional fine motor 
task which is found to be decreased in ASD. 
Therapeutic strategies focus primarily on the 
sensory integration issues in improving Fine 
Motor Skills (FMS). This study intends to 
analyse the effect of Hand grip strengthening 
exercises on improving fine motor skills in ASD 
children. 



Method and Methodology: This interventional 
study was carried out in 27 ASD children who 
met the inclusion criteria. Subjects were 
recruited from Vidyasudha– Centre for children 
with special needs. Children diagnosed with 
ASD are quantified with Childhood Autism 
Rating Scale (CARS).Children were allocated 
to enter into control or intervention group 
based on sequential sampling. Level of the 
FMS was assessed by Peabody 
Developmental Motor Scale (PDMS-2) and grip 
strength was quantified with Martin 
Vigorimeter. Control group received 
conventional therapy and Intervention group 
received Hand Grip strengthening exercises 
along with routine therapy for 6 weeks. HGS 
and level of FMS were reassessed with same 
outcome measures. 

Results: Paired t test analysis showed 
statistically significant change of HGS in 
Intervention Group and FMS of both the group 
with p <0.05.Unpaired t test showed 
statistically significant change of HGS and fine 
motor skill with p <0.05 in Interventional group. 

Conclusion: Hand grip strengthening 
exercises improves the grip strength and has a 
positive effect on FMS which can be included 
in the standard plan of care in rehabilitating 
children with ASD. 

Fig. 1 
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GNE myopathy – a cross-sectional 
study on spatio-temporal gait 
characteristics  
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Background:  GNE Myopathy is an ultra-rare, 
distal predominantly myopathy involving mainly 
lower limbs with gait disturbances as first and 
chief complaint commonly. 

Research Question: We describe the 
topographical muscle involvement pattern and 
gait changes, their correlation with duration of 
illness-DOI and gait parameters on gender 
basis. 

Methods: This was a prospective 
observational study conducted in a tertiary 
research hospital. Gait of 23 (14 men) 
genetically confirmed GNE myopathy patients 
 was evaluated using Instrumented walkway 
analysis (GAITRite®) along with video gait 
capture in a quaternary medical research 
institute. We recorded the pattern of muscles 
involvement in lower limbs, correlate 



Functional Ambulation Profile-FAP and 
Medical Research council-MRC grading of 
lower limb scores with DOI. 

Results: Median age at evaluation was 
33years (28-45), duration of illness 5years (3-
18) and mean FAP score was 88. Early foot 
flat, foot drop gait with wider- out toed stance 
with increased perturbations with increase in 
pressure at heel and decreased arm swing 
were noted. Muscle topography showed 
predominant weakness in ankle dorsi-flexors, 
flexor hallucis longus-FHL, extensor hallucis 
longus-EHL, hip adductors and knee flexors 
with stark sparing of quadriceps and relative 
sparing of hip- abductors, extensors, flexors; 
and ankle plantar-flexors. Gait parameters in 
women were affected more than men (p<0.05). 
FAP score and  Medical Research council-
MRC grading of lower limb score correlated 
significantly with duration of illness (p<0.05). 

Conclusions: Ankle dorsiflexors were affected 
earliest with sparing of Quadriceps muscles. 
For same duration of illness we observed 
women had more gait impairments as compare 
to men. 

P0551 
Evaluation of balance in 
neuropathies and application to the 
ataxia rehabilitation 

P. Thoumie1,2 

1Rothschild Hospital - Sorbonne University - APHP, 
Department of Physical Medicine and Rehabilitation, Paris, 
France 2Sorbonne University, Physical Medicine and 
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Imbalance is one of the main features in 
patients with neuropathy, related to the level of 
motor or sensory impairment. Evaluation of 
balance in patients with neuropathy needs to 
proceed to two types of tests: clinical and 
instrumental tests. 

Quantitative evaluation of neuropathy has 
been proposed by different authors in order to 
quantify motor and sensory impairments. 

Clinical tests are non-specific tests as Berg 
balance scale, Functional reach test or Timed 
up and go. 

Instrumental tests are performed using force 
platforms. In quasi-static equilibrium, one can 
determine the coordinates of the average 
center of pressure (CP), the path and the 
surface of the curve of CP.  Recordings are 

made with eyes open, eyes closed and and 
eyes open on foam to vary the conditions to 
assess the role of peripheral inputs (vision, 
proprioception) in the control of balance. Other 
parameters can be proposed as the limits of 
stability 

Diseases associated with proprioceptive loss 
of lower limbs affect both gait and postural 
control with a typical clinical presentation 
known as sensory or proprioceptive ataxia 

For patients with sensory neuropathy, we 
developed a rehabilitation program including 
foot sensory stimulation, balance and gait 
training with limited vision in order to stimulate 
sensory compensation. 

At the end of this program, balance control 
assessed using the Berg Balance Test 
improved and some patients with initial 
Romberg"s sign were able to stand with their 
eyes closed, suggesting an improvement in 
dynamic balance and in the proprioceptive 
contribution. Conversely, postural sway 
assessed on a force platform remained similar 
in the open-eyes condition. These results show 
that ataxic patients can improve their balance 
with better results in dynamic than static 
conditions. 

Ongoing studies are performed to develop 
evalution of balance with a dynamic plateform 
and to assess the contributin of gaze contro 
during locomotion 
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Objective evaluation of surgical 
outcome for carpal tunnel syndrome 
using consecutive nerve conduction 
studies  
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Background and aims: In patients without 
marked recovery following surgery for carpal 
tunnel syndrome (CTS), quantitative evaluation 
is often necessary to assess the surgical 
outcome. We determined the nerve conduction 
study (NCS) parameters that are the most 
sensitive for evaluating postoperative recovery. 

Methods: NCS were performed in 78 hands 
preoperatively, and again at 1 and 3 months 
postoperatively. Six parameters of 
postoperative recovery were monitored: distal 
motor latency (DML), distal sensory latency, 
2nd lumbrical-interossei (2L-INT) and digit 4 
latency comparisons, and abductor pollicis 
brevis (APB) and 2nd lumbrical (2L) 
amplitudes. Values are presented as the mean 
± SD. 

Results: The 78 hands were classified as 
having negative (n=1), moderate (n=18), 
severe (n=34), or extreme (n=25) CTS 
following Padua's classifications. Abductor 
pollicis brevis compound muscle action 
potentials were undetected in 25 hands, and 
remained undetected in 21 hands at 3 months, 
whereas 53 hands exhibited significant DML 
recovery (baseline, 7.9±2.2; 1 month, 6.4±1.9; 
3 months, 5.4±1.3 ms, p<0.01 compared with 
baseline), but no APB-amplitude recovery.  
Index sensory nerve action potentials (SNAPs) 
were undetected in 58 hands, and remained 
undetected in 37 hands for 3 months. 2L-INTs 
were undetected in 5 hands and remained 
undetected in 3 hands for 3 months, whereas 
73 hands exhibited significant recovery 
(baseline, 3.9±2.5; 1 month, 2.4±1.4; 3 
months, 1.5±1.0 ms, p<0.01 compared with 
baseline), and 2L-amplitude recovery at 3 
months (baseline, 0.8±0.5; 3 months, 0.9±0.7 
mv, p<0.01 compared with baseline). Ring-
SNAPs were undetected in 74 hands and 
remained undetected in 65 hands for 3 
months. 

Conclusion: SNAPs are often undetectable in 
surgical cases with severe CTS, whereas 
CMAPs are maintained in such cases. The 2L-
INT latency difference, DML, and 2L-
amplitude, in this order, are significantly 

correlated with recovery, making them suitable 
parameters for assessing the surgical outcome 
for CTS. 

P0553 
A randomised controlled trial to 
compare the effect of single dose 
platelet rich plasma and 
corticosteroid injection in patients 
with carpal tunnel syndrome 
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Introduction: Carpal tunnel syndrome (CTS) 
is the most frequent compressive focal 
mononeuropathy. In mild to moderate cases, 
local corticosteroid injection reduces tissue 
inflammation and aids recovery. Platelet Rich 
Plasma (PRP), through its growth factors in 
alpha granules, may also aid recovery without 
the known side-effects of steroid. 

Aims & Objectives: To compare the effect 
between ultrasound guided single dose PRP 
and corticosteroid injection in patients with mild 
to moderate idiopathic CTS failing to respond 
with conservative management. 

Materials & methods: In this randomised 
controlled trial, 84 patients aged 18 to 75 years 
of either sex with clinically diagnosed mild to 
moderate idiopathic CTS were recruited and 
randomised to receive either ultrasound guided 
autologous PRP (1 ml) or methyl prednisolone 
acetate (40 mg). Participants performed 
exercises and used splints during study period. 
The outcome measures used were Boston 
carpal tunnel questionnaire (functional 
outcome and symptom severity) and 
ultrasound measurement of CSA of median 
nerve at the carpal tunnel inlet at 0, 4 and 12 
weeks. Chi square test, Fisher"s exact test, 
Mann-Whitney U test, paired t test and 
Wilcoxon signed-rank test were used where 
appropriate. 

Results: The mean age was 45.8 years with 
female (82.1%) predominance. At baseline, all 
outcome variables were comparable (p>0.05). 
A statistically significant improvement was 
observed in both the groups in functional 
outcome, symptom severity and CSA of 
median nerve (p<0.05) at all follow-ups. But no 
significant changes were observed between 
the groups (p>0.05). 



Conclusion: PRP is as effective as 
corticosteroid in mild to moderate idiopathic 
CTS. 

Figure 1: out of plane approach of PRP 
injection 

Figure 2: ultrasound of median nerve at carpal 
tunnel inlet 
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case report 
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Question- rehabilitation management is the 
mainstay of treatment of muscular dystrophies. 
Rare cases like dytroglycanopathy, Type C1, 
showing improvement in functional aspect 
through rehabilitation surgery are less 
reported.  

Methods- Limb-girdle muscular dystrophies 
resulting from defective glycosylation of alpha-
dystroglycan (DAG 1) represents the mildest 
end of the phenotypic spectrum of muscular 
dystrophies collectively known as 
dystroglycanopathies. Limb-girdle muscular 
dystrophy dystroglycanopathy, TypeC1 exhibit 
genetic heterogeneity.  

This study documents a 6-year old male child 
diagnosed with dystroglycanopathy presented 
with equinus deformity of 300 on right side and 
equinus gait on right side. He had difficulty in 
standing up and walking independently and 
complained of inability to walk for longer 
distances. School absentia was reported by 
parents because of the injuries sustained due 
to increased falls.  

Right tendo-achillies lengthening for equinus 
correction for prevention of deformity 
progression, accomodation in orthosis and 
subsequent gait improvement was done after 
explaining patient centered goals to parents. 
After 6-weeks post surgery, retraining program 
was started and independent ambulation was 
achieved with bilateral elbow crutches and 
ankle foot orthosis.  

Results- the improvement in mobility was 
assessed by Timed Up and Go test (TUG) and 
6-Minute Walk Test (6MWT). After 10-weeks 
post surgery TUG was 10 secs which improved 
from 19 seconds previous to surgery. While 
6MWT showed an improvement of 17% in the 
distance travelled post surgery.  

Conclusion- Rehabilitation surgery plays a 
key role in prevention of deformity progression, 
betterment of ambulation, functional 
independence and participation at school, 
work, and in family and social life if done with 
adequate knowledge and counselling.   

Fig. 1 
 

 



Fig. 2 
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Question: 

The Motor Function Measure (MFM) is a 
quantitative scale designed to monitor the 
progression of motor function in patients with 
neuromuscular diseases (NMD). It applies to 
ambulant and non-ambulant patients from 2 to 
60 years old whatever the severity of the 
disease. Since the princeps publication in 
2005, many validation studies in different 
populations have been published, promoting its 
use as a valid, reliable and sensitive to change 

scale. In clinical practice, MFM is used to 
monitor disease evolution and helps caregivers 
to communicate and define rehabilitation 
interventions. In research, MFM has been 
widly used as an outcome measure in 
randomized controlled trials evaluating non-
pharmaceutical interventions and advanced 
therapies. 

The aim of this study is to perform a systematic 
review of validation and clinical trial studies 
using MFM as an outcome measure, to 
describe MFM metrological characteristics 
based on larger samples and its use as an 
outcome measure. 

Methods: 

MEDLINE was searched in February 2020 for 
articles dealing with validation studies of the 
MFM, MFM responsiveness or use of the MFM 
as an outcome measure in interventional and 
non-interventional studies. The search string 
was: ((mfm[All Fields] OR "Motor function 
measure"[All Fields] OR "Motor function 
measurement"[All Fields]) NOT "Gross Motor 
Function Measure"[TiAb]) AND 
"Neuromuscular Diseases"[MAJR] AND 
("2005/01/01"[PDAT] : "2020/02/21"[PDAT]). 

Results: 

Based on our research, we extracted 141 
papers. 79 were finally retained in our study 
after reading the abstracts. 9 were related to 
validation or metrological studies, 17 related to 
responsiveness and natural history study, 5 to 
interventional study and 40 to validation 
against criteria and cross-sectional studies. 
Validation studies involved 3334 patients with 
various NMDs. 

Conclusion: 

MFM is a largely validated assessment tool 
disseminated worldwide. Its reliability, 
sensitivity to change, construct validity, and 
criterion validity have been verified through 
validation studies in a large sample of patients 
with various neuromuscular diseases. The 
increasing number of new pharmaceutical 
developments in the field of NMD impose to 
assess clinically relevant outcomes using 
robust scales as MFM. 
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Role of cutaneous and muscular 
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Question. What is the functional role of the 
somatosensory receptors in the control of 
static and dynamic balance and gait? This 
communication will consider recent data from 
non-impaired and impaired subjects and 
highlight unsettled issues. 

Methods. Anatomy and physiology of skin, 
muscle and tendon receptors, their central 
projections and reflex effects and the central 
pathways for the integration of their inputs will 
be briefly summarized. A short introduction on 
balance and equilibrium control mechanisms 
under static and dynamic conditions will 
precede the discussion of selected findings on 
the role of somatosensory information from 
exteroceptors and proprioceptors and of their 
processing in balance and gait. 

Results. Recent findings on cutaneous 
receptors will be recapitulated (threshold, 
density; effects of temperature, anaesthesia, 
ageing; peripheral fibres and central 
projections). Contemporary views on 
proprioceptors and on their function will be 
mentioned (location, density, types of intrafusal 
muscle fibres and afferent nerve fibres; central 
bias on gamma motoneurones and their effect 
on spindle sensitivity; after-effects of their 
activation; load receptors; receptors in joints 
and ligaments). Recent findings on the role of 
somatosensory integration from different 
receptors and its modification depending on 
postural and gait features will be mentioned. 

Discussion. The role of deficits in 
somatosensory function will be discussed with 
examples from pathology. Novel views on the 
integration of incoming sensory information 
from the somatosensory, visual and vestibular 
systems will be considered in the light of 
abnormal control of equilibrium. Central 
integration processes would adapt to abnormal 
input from different sensory systems by 
sensory reweighting mechanisms. 
Rehabilitation protocols will be reviewed and 
the possible ways leading to balance 
improvement discussed. 

P0557 

Major difference between trabecular 
and cortical bone damages in a 
patient suffering from post-polio 
syndrome – a case report 
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Introduction: Poliomyelitis survivors can be 
affected many years after the acute infection 
by a neurologic disorder called the post-polio 
syndrome (PPS). Standard care 
recommendations are lacking. Little is known 
about bone management, but we know that 
PPS patients have an increased risk of fracture 
on their paralytic limb, correlated with a higher 
fall risk and a frequent local osteoporosis. Here 
we propose through a case report a micro-
architecture of PPS bone analysis. 

Methods: Here we report the case of a 65 
years old female patient who presents a typical 
PPS of the left lower limb. We performed a 
high-resolution peripheral quantitative 
computed tomography (HR-pQCT) of both 
poliomyelitic and healthy tibias. We notably 
measured the average bone density (D100), 
the density of different bone compartments, the 
trabecular bone volume to tissue volume 
(BV/TV), the trabecular thickness (Tb.Th), the 
trabecular separation (Tb.Sp), the trabecular 
inhomogeneity (Tb.1/N.DS) and the cortical 
thickness (Ct.Th).  We compared the results 
with the healthy side and data from literature 
about normal population and patients with a 
traumatic central paralysis condition. 

Results: Both quantitative and qualitative 
parameters of trabecular bone were altered on 
the affected tibia compared to the healthy side, 
with a reduction of 47% for BV/TV, a huge 
increase of 69% of Tb.Sp and 150% of 
Tb.1/N.DS. The D100 was reduced by 20%, 
with a major reduction for the trabecular 
density (-47%). Interestingly, the HR-pQCT 
showed an undetectable density of the inner 
trabecular bone. Regarding cortical bone, there 
is only a minimal variation of results. Data of 
the right tibia was similar to the literature 



normal cohorts. We did not find any paper 
reporting HR-pQCT data in paralysis condition 
but works on spinal cord injured patients 
explored with pQCT found a similar reduction 
of the trabecular bone density and structural 
parameters with a minor variation of cortical 
bone. 

Conclusion: Known to be related to a local 
osteoporosis, PPS is actually responsible of 
deep damage on the trabecular bone, which 
may explain the increased risk of fracture in 
falling PPS patients. This could be linked to an 
immobilization or a denervation osteoporosis 
as it can be seen in spinal cord injured 
patients. 

Fig. 1 
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Question 

How does the Activities-specific Balance 
Confidence Scale (ABC) relate to fall history, 
balance performance and self-perceived 
handicap in patients with dizziness and 
imbalance of peripheral vestibular origin? 

Methods 

Of 98 patients the results on fall history at 4 
weeks, 2 and 6 months, ABC, Dizziness 
Handicap Inventory (DHI), Romberg Eyes 
Closed Composite score (R-EC), Functional 
Gait Assessment (FGA) and timed-up-and-go 
(TUG) were collected retrospectively. 
Correlations between ABC-scores and DHI, R-
EC, FGA, TUG and fall history were calculated. 
Patients were divided based on ABC-scores: 
>80% (high), 80%-50% (moderate) and <50% 
(low level functioning)1. Differences in fall 
history between ABC-categories were 
calculated using the χ²-test,  differences in 
DHI, R-EC, FGA and TUG using the Kruskal-
Wallis (KS) and Mann-Whitney (MW) test. 

Results 

Patient characteristics are found in Table 1. 
Weak correlations were found between the 
ABC-scale and fall history at 4 weeks (r=-0.23, 
p=0.02), 2 months (r=-0.21, p=0.043) and 6 
months (r= -0.29, p=0.004). Moderate 
correlations between the ABC-scale, R-EC 
(r=0.43, p<0.001), TUG (r=-0.45,p<0.001) and 
FGA (r=0.56, p<0.001) were noted. A strong 
correlation was found between ABC and DHI 
(r=-0.84, p<0.001), confirming the known 
association2,3. Correlations between ABC-
scores and TUG were stronger than reported 
in literature (r=-0.16)2 while the correlation with 
the FGA was weaker as has been reported 
(r=0.64)4. Results of the χ²-test indicated that 
more multiple fallers were present in the low 
level functioning group at 2 (p=0.002) and 6 
months (p=0.003) than would be expected. 
Results of the KS-test and MW-test can be 
found in Table 2. As expected, patients in the 
low level functioning ABC-category reported a 
severe self-reported handicap due to 
dizziness5. Additionally, subjects in the low 
level functioning category show an increased 
risk of falling based on known cut-off scores on 
the TUG and FGA. 

Conclusion 

Concluding, a low ABC score is related to 
multiple falls at 2 and 6 months including 
worse balance performances and self-
perceived handicap. 

1.Myers J Gerontol A 1998; 2.Karapolat Int J 
Rehabil Res 2010; 3.Alghwiri J Vestib Res 
2016; 4.Montilla-Ibanez Disabil Rehabil 2017; 
5.Whitney Otol Neurotol 2004 
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Question 

How does bilateral vestibulopathy influence 
walking performance (spatiotemporal 
parameters, STP) and stability (Margins of 
Stability, MoS) during overground walking? 

Methods 

An instrumented gait analysis was performed 
in a sample of 23 Bilateral Vestibulopathy (BV) 
patients and 23 age-, sex- and length-matched 
healthy controls (HC). All subjects walked 
barefoot at preferred overground walking 
speed. Mean walking speed, step time, -length 
and width, single- and double support phase, 
as well as their variability (SD) were selected 
as outcome variables. Additionally, mean and 
variability (SD) of backward (BW) and medio-
lateral (ML) MoS were investigated using the 
2-sample t-test. 

Results 

Subject characteristics are presented in Table 
1. The STP in BV patients were for the most 
part comparable to those of HCs (Figure 1), 
with only step time and variability in step width 
showing significant differences. Both BV 
patients as HCs walked at 1.25m/s (p=0.971), 
with BV Patients showing a shorter step time 
(0.50s vs 0.52s; p=0.016) and an increased 
variability in step width (0.03m vs 0.02m; 
p=0.037). Although step length was shorter in 
BV patients (0.62m vs 0.64m), this difference 
was not significant (p=0.427). Also single 
support phase and double support phase did 
not differ between BV patients and HCs: 
39.54% vs 39.57% (p=0.951) and 20.87% vs 
20.86% (p=0.997) respectively. Regarding the 
MoS, an increased BW MoS (599mm vs 
356mm; p<0.0001) and decreased ML MoS 
(50mm vs 61mm; p=0.017) was noted in BV 
patients as compared to HCs. Additionally, BV 
patients presented with a greater variability in 
BW MoS (33mm vs 22mm; p=0.003) and ML 
MoS (26mm vs 20mm; p=0.047). 

Conclusion 

Present results indicate few differences in STP 
between BV patients and HCs when walking at 
preferred walking speed. This lack of 
differences between BV patients and HCs may 
be due to both groups walking at the same 
walking speed, where an increased 
unsteadiness in BV patients is mainly observed 



during slow walking1. However, the increased 
BW MoS found in BV patients may increase 
the risk of a forward loss of balance, while the 
smaller ML MoS increases the risk of a 
sideward fall2. 

1.Schniepp, Mov Disord 2012; 2.Hak, PLoS 
On, 2013 
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Question 

In a population of Bilateral Vestibulopathy (BV) 
patients, how do fallers differ from non-fallers 
on vestibular function, static and dynamic 
balance, walking performance and self-
reported outcome measures? 

Methods 

A total of 27 BV patients were included, divided 
in fallers and non-fallers based on fall history in 
the last 12 months and compared on: 1) 
Vestibular function using caloric testing, 
rotatory chair testing and video head impulse 
testing (vHIT); 2) Romberg Eyes Closed 
composite score (R-EC); 3) Scores on timed 
up and go (TUG), chair stand test (CST), 
Tinetti test, Functional Gait Assessment (FGA); 
4) Dizziness Handicap Inventory (DHI), 
Activities-specific Balance Confidence Scale 
(ABC); 5) spatiotemporal parameters (STP) 
and margins of stability (MoS). 

Results 

Eleven out of 27 subjects experienced at least 
1 fall in the previous 12 months. No significant 
differences in demographic characteristics or 
vestibular function measures were found. 
Mean scores on Tinetti1 and FGA2 indicated an 
increased fall risk in both groups, with 64% of 
fallers vs 56% of non-fallers scoring <24/28 on 
Tinetti (medium-high fall risk). On the FGA, 
73% of fallers scored <21/30, versus 50% of 
non-fallers. Regarding CST-scores, only fallers 
were identified as having a balance 
dysfunction3. DHI4 and ABC5 scores indicated 
a moderate handicap in both groups with 73% 
of fallers and 43% of non-fallers showing an 
increased fall risk based on ABC-scores5. 
Regarding STP, Schniepp [6] found several 
differences between fallers (n=21) and non-
fallers (n=34). Walking speed was significantly 
slower in fallers with a reduced stride length 
and swing phase, and increased base of 
support and double support phase6, however 
none of these differences were present in the 
current sample. Also the variability of STP and 
MoS failed to reach significant differences 
between both groups. (Table 1) 

Conclusion 

None of the included parameters were able to 
distinguish fallers from non-fallers in a 
population of BV patients. Population specific 
cut-off scores could aid in the identification of 
those patients at high risk of falling. 

1.Tinetti J Am Geriatr Soc 1986; 2.Wrisley 
Phys Ther 2010; 3.Whitney Phys Ther 2005; 
4.Whitney Otol Neurotol 2004; 5.Lajoie Arch 
Gerontol Geriatr 2004; 6.Schniepp J Neurol 
2017 
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Introduction: Conventional stimulation of 
paretic muscles according to the l/t curve is still 
being used in conventional rehabilitation of 
peripheral nerve paresis. But due to the 
relatively long treatment time, and mixed 
results, it is desirable to find new therapeutic 
modalities, which can affect not only the tissue 
trophics, but also the rate of nerve lesion 
recovery. Using Electroacupuncture (EA), the 
entire acupuncture pathway (actually damaged 
nerve) is stimulated. The stimulation of muscle 
fibers is an accompanying phenomenon. 

Aim of the long term study: To assess the 
effect of EA improving active mobility of limbs 
in case of peripheral nerve paresis. 

Patients and methods: four Probands with 
paresis of nervus radialis due to traumatic 
injury lasting for more than four weeks were 
included in the set of case reports. With 
peripheral pareses, at least two acupoints were 
stimulated by EA (one proximally and one 
distally from the place of nerve lesion). The 
therapy was given three times a week for four 
weeks. Probands were not treated with 
conventional electrostimulation. PolyEMG 
measurements were performed before, 
immediately after the first EA application, then 
four after and one year after the first EA 
application. Needle EMG was performed 
before EA and after four weeks. 

Results: three probands improved nerve 
paresis after four weeks of EA. This 
improvement persisted in the long-term period 
of these probands one year after the EA 
treatment.  In one proband the immediate 
effect after the first EA was recorded. There 
was no improvement in one proband. 

Conclusion: Recent results suggest that the 
use of EA improves functional status and 
motor skills in patients with peripheral nerve 
paresis. This improvement persists in the long 
term. We are able to objectify it using EMG 
and polyEMG. EA appears as a suitable 
therapy to facilitate active mobility after 
damage to the peripheral nerves. 

Aknowledgement:  MH – CZ DRO (FNOL 
00098892) 
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Introduction: Electroacupuncture (EA) has 
been used in Western medicine since the 
second half of the 20th century. In our clinic, 
we recently began using EA (electrical 
stimulation of introduced acupuncture needles) 
which, as we expect, speeds up the 
regeneration of the damaged structure of the 
brachial plexus palsy. 



Aim of the study: To assess the effect of EA 
for improving functional mobility in brachial 
plexus palsy. 

Patients and methods: Brachial plexus palsy, 
with the different level of damage to the 
peripheral nerve, has been indicated for 
treatment with EA. Overall, 8 adults (fig. 1) and 
6 children (fig. 2) have been treated with this 
method so far. Aetiology of injury was mostly 
traumatic. With peripheral pareses, at least 2 
acupoints were stimulated by EA which mostly 
included the stimulation of a point placed 
proximally from the place of nerve lesion 
together with the point placed distally from the 
place of nerve lesion. We use the 
measurement of dermal resistance, 
neuromuscular irritation and palpation method 
for searching. 

Results: In the past two years, using EA as a 
treatment of brachial plexus palsy, we have 
noticed the clinical mobility improvement 
inadults and pediatric patients. Immediately 
after the first application, and subsequently a 
long-term improvement in mobility as well. It 
was measured in the interval of one month 
from the beginning of EA application. 
Improvement in mobility was confirmed in most 
cases by the control EMG examination. 

Conclusion: Current research of the clinical 
effect of EA as a treatment of brachial plexus 
palsy shows very good clinical results. Our 
method is unique in this indication and form of 
application. In adult patients to make the 
results objective we use video documentation, 
surface polyelectromyography, the assessment 
of muscle reaction by an accelerometer and 
gyroscope and muscle test. Neurological EMG 
examination is performed in different 
workplaces. For children we only use 
videodocumentation and EMG examinations. 
EA appears as a suitable therapy to facilitate 
active mobility after damage brachial plexus 
nervous structures mainly due to immediate 
stimulation effect. Present clinical results show 
significant regeneration of the nerve in short 
and long-term perspective. 
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Introduction 

The airway pressure in the first 100ms of an 
occluded inspiration (P0.1), represents the 
respiratory centre output index. In patients with 
respiratory muscle weakness and increased 
CO2 partial pressure (pCO2), P0.1 increases, 
as a compensatory respiratory response. It is 
not clear if this mechanism preserved in 
amyotrophic lateral sclerosis (ALS), which is 
the aim of this study. 

Methods 

Consecutive ALS patients followed in our ALS 
Unit (2005-2015) were evaluated at first visit 
with: functional ALS rating scale (ALSFRS) 
and its subgroups; respiratory function tests, 
namely forced vital capacity, maximal 
inspiratory (MIP) and expiratory (MEP) 



pressures, P0.1 percentage (%P0.1); arterial 
blood gas analyses: pCO2, pO2; phrenic nerve 
response, including mean amplitude 
(PhrenAmpl); nocturnal pulse oximetry. Two 
groups were defined – G1 if P0.1 percentile 
25-75; G2 if P0.1 percentile >90. Kolmogorov-
Smirnov test assessed %P0.1 distribution. 
Groups were compared with t-test and X2. 
Linear regression analyses determined 
significant independent predictors of P0.1/MIP. 
Binomial logistic regression analyses assessed 
independent predictor of group membership for 
%P0.1. SPSS v24.0 was used; p<0.05 was 
considered significant.  

Results 

From the 497 ALS consecutive patients, 249 
were included in G1 
(70.95%£%P0.1<112.34%, 
P0.1/MIP=2.3±1.8), 49 in G2 
(%P0.1>147.12%, P0.1/MIP=7.9±4.6). G2 
included older subjects, more women, with 
bulbar phenotype predominance (p<0.001). 
Respiratory variables, as MIP (p<0.001) and 
PhrenAmpl (p=0.001) were lower in G2, being 
P0.1/MIP significantly higher (p<0.001). 
Patients were more likely to be in G2 if older 
(1.04% more likely per year, p=0.033) females 
(62.9% more, p=0.012) with lower PhrenAmpl 
(81.4% more likely, p=0.039). pCO2 (p=0.042) 
was significantly higher in G2 but within normal 
values, not impacting pH. 

Discussion 

ALS patients with low MeanAmpl and MIP, 
mirroring weakness of the inspiratory muscles, 
tend to show increased central respiratory 
drive activity, associated with female gender, 
older age and bulbar-onset. Thus, when 
assessing survival, central respiratory drive 
function should be considered. Further studies 
are needed to assess if central drive 
exhaustion can impact negatively this 
compensatory mechanism 
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Introduction 
Respiratory function tests are usually assessed 
in the sitting position. Some studies in 
amyotrophic lateral sclerosis (ALS) suggest 
that supine assessment of respiratory function 
is more sensitive to detect 
respiratory insufficiency. We aimed to evaluate 
the correlation between respiratory 
tests performed in supine and sitting positions 
in ALS patients. 

Methods 
Prospective study, including patients with 
definite/probable ALS, onset age <76yrs and 
disease duration <24month at entry, and 
functional ALS rating score (ALSFRS) between 
24-40. Familial ALS and patients with other 
medical disorders were excluded. Study 
protocol defined evaluation at study entry 
(T0), 4 months after (T1) and 8 months after 
T0 (T2). Forced vital capacity (FVC), peak 
expiratory flow (PEF), maximal inspiratory 
(MIP) and expiratory (MEP) pressures, nasal 
inspiratory pressure during a sniff (SNIP) and 
maximal voluntary volume (MVV) were 
measured sitting and laying (dorsal 
decubitus). ANOVA test assessed differences 
between variables. Variation within 
subjects over time and between subjects was 
recorded. A p<0.05 was considered 
as significant. 

Results 
Twenty-six ALS patients were included (18 
men, disease duration 12±5.9mo), 4 with 
bulbar and 22 spinal-onset form (10 in upper 
limbs and 12 in lower limbs), ALSFRS 
34.0±3.67. All pairs of respiratory variables, 
evaluated sitting-supine, were significantly 
correlated (p<0.001) in T0, T1 and T2, and 
presented lower values when supine, only non-
significant for SNIP and MEP for the 3 
evaluations, and for MIP in T1 
(p>0.05).Regarding variation of variables 
between T0-T1 and T1-T2, there was only a 
significant difference for MEP between T1-T2 
(p=0.025), higher in T2. Regarding T0-T1-T2, 
differences were only relevantly for PEF, 
higher when 
laying (p=0.033). 

Discussion 

Results from respiratory function tests in ALS 
are lower when patients are tested supine, 
although this difference was non-significant for 
SNIP and MEP. Overtime, during the 
progression of the disease, the difference 
between sitting and supine tests do not 
change, except for PEF, which can imply a 
higher inefficiency of coughing when laying. 



P0566 
Monitoring the effects of Nusinersen 
on an adult cohort of spinal 
muscular amyotrophy – a 
prospective study 

M. Nury1, X. Rodrigue1 

1Université Laval, Médecine physique et réadaptation, 
Québec, Canada 

Approved since December 2018 in Quebec, 
Nusinersen is the first treatment available for 
spinal muscular atrophy (SMA). Several 
studies demonstrate the obvious efficacy in the 
infantile population but there are still few 
studies published with adult cohorts. It is 
therefore important to monitor our adult cohorts 
currently being treated and to determine the 
most relevant tests to objectify the effects. 

Six patients (24-54 years old) were assessed 
before and 6 months after receiving 
Nusinersen. Two cohorts were determined : 
the ambulatory (A) and the non-ambulatory 
with good upper limb strength (NAS). Group A 
had pulmonary function tests (PFTs), Spinal 
Muscular Atrophy Functional Rating Scale 
(SMA-FRS), manual muscle testing with 
dynamometer (MMT), Hammersmith 
Functionnal Rating Scale Extended (HFMSE), 
Time-Up-and-Go (TUG) and 6 Minutes Walk 
Test (6MWT). The group NAS had PFTs, 
SMA-FRS, HFMSE, MMT and Revised Upper 
Limb Module (RULM). We asked direct 
questions about subjective improvement in 
determined categories : strenght, 
energy/endurance, tonus, respiratory aspects, 
deglutition, mastication, opening of the mouth 
and change in the voice. Additionally we asked 
the participants and their caregivers their 
impressions. 

The preliminary data show principally a gain in 
HFMSE (n=4), RULM (n=3), MMT (n=3) and 
SMA-FRS (n=3). When asked direct questions, 
the majority felt an amelioration with strenght 
(n=5), energy/endurance (n=6) and tonus 
(n=5). Three participants felt better about 
respiratory aspect and two said deglutition was 
less a problem. One participant saw an 
amelioration with mastication, opening of the 
mouth and change of the voice. Subjectively, 
the participants and their caregivers noted an 
improvement in the endurance, the recovery 
and in the tonus that leaded to better transfers 
and more autonomy. 

These results tend to demonstrate the 
favorable effects of Nusinersen in the adult 

population, but it seems like some of the 
beneficial effects (mastication, deglutition, 
voice and recovery) were not well objectify by 
the current used tests. Tests should be chosen 
acordingly of the mobility of the patient 
(ambulatory vs non-ambulatory). Furthermore, 
we need to define quality of life scale and 
bulbar functions tools specific for SMA. 
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Question: Can we be tranquilized with data 
from nocturnal SpO2 (nSpO2) to monitoring 
Amyotrophic Lateral Sclerosis (ALS) patients 
with non-invasive ventilation (NIV)? Are 
patients really stabilized? From previews 
reports and studies now we can say that no. 
Nocturnal SpO2 has not a sufficient accuracy 
for detecting nocturnal hipoventilation. 
However, at this point most NIV groups still 
use nSpO2 obviously because of his simplicity, 
short set-up time and time of response and low 
cost. So, are there any patients or timing of 
NIV who benefits from monitoring with nSpO2? 

Methods: We proposed a prospective study at 
Physical Medicine and Rehabilitation 
department of Centro Hospitalar e Universitário 
de Lisboa. Started with 22 patients with ALS 
undergoing ventilation. For now we excluded 1 
patient with invasive ventilation and included 2 
new ALS patients. All patients are doing 
nSpO2 and nocturnal transcutaneous CO2 at 
home and performed simultaneously. For new 
patients we are repeating nocturnal measures 
all months until nocturnal NIV compliance of 
4hours, for chronic patients 3/3 months. The 
study has been performed since January 2020. 

We are proposing to present the preliminary 
results of study at congress. 
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INTRODUCTION: Guillain-Barré syndrome 
(GBS) and its principal variant, Miller-Fisher 
Syndrome (MFS) have several subtypes based 
on topographic clinical features with broad 
differential diagnoses. This case-series 
highlights GBS cases and related variants, 
who were referred for neurorehabilitation. 
Eventual diagnoses were revised to mimics of 
GBS; involving the peripheral nerve, 
neuromuscular-junction and brainstem 
pathology. 

RESULTS:  

Case 1: 67 y.o man referred for 
neurorehabilitation for GBS with progressive 
symmetrical sensory loss, limb weakness and 
autonomic dysfunction. Initial NCS showed 
demyelinating polyneuropathy. IVIg was 
administered with neurological improvement 
but later developed treatment-related 
flunctuation. Intensive neurorehabilitation 
resulted in functional recovery, though ankle 
dorsiflexors weakness and areflexia were 
persistent. Repeated NCS at 8 weeks showed 
progressive demyelination. Diagnosis was 
revised to acute-onset of chronic inflammatory 
demyelinating polyneuropathy (A-CIDP). 

Case 2: 27 y.o student was referred for bifacial 
weakness GBS. She presented with bifacial 
weakness, parasthesia, ptosis and dysarthria 
following influenza vaccination. CSF showed 
elevated protein. NCS showed bifacial nerve 
demyelination and axonal neuropathy in 
keeping with bifacial weakness GBS and IVIg 
was administered. Anti-Ach receptor antibody 
was elevated though repeated levels were 
normal. She improved with intensive 
neurorehabilitation and returned to study; but 
subsequently developed myasthenic crisis. 

Case 3: 43 y.o man presented with 
progressive tetraparesis, partial ptosis, altered 
sensorium and worsening respiratory profile 
requiring intubation. MRI brain showed old 
parietal lacunar infarct. No albumin-cytology 

dissociation in CSF. Anti- GQ1b antibody test 
was negative. Treated as GBS-Bickerstaff 
Brainstem Encephalitis (BBE) with IVIg without 
much improvement. During rehabilitation 
consult, he was noted to have nystagmus with 
Cheyne-Stokes-breathing, requiring diagnosis 
re-evaluation. Subsequent MRI brain showed 
pontine and cervicomedullary infarct. 

CONCLUSION: The differential diagnosis of 
Guillain–Barré syndrome is broad and pose 
diagnostic challenges. Rehabilitation 
professionals should be aware of the mimics of 
GBS and its variants. 
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Question: Hemifacial spasm (HFS) can lead 
to a number of complications that cause 
functional impairment, social embarrassment 
and/or depression. Botulinum Toxin (BT) is a 
widely used treatment, however, few studies 
look at the extent to which individual patient 
goals are being met during the course of 
intervention, which raises the question whether 
in fact patients feel this is in an effective 
treatment. We demonstrate the use of goal 
attainment scaling (GAS) in HFS treatment and 
review the literature concerning this subject. 

Methods: A retrospective study of cases 
treated with botulinum toxin. A descriptive 
analysis of data retrieved from medical files 
concerning sex, age, aetiology, follow up time, 
treatment intervals, doses, targeted muscles, 
treatment expected outcomes and goal 
attainement. 

Results: Eight female patients included, mean 
age of 58 years. Follow-up time ranged from 3 
months to 12 years. Every patient had 
unilateral hemifacial spasm except one. Fifty 
percent were of idiopathic aetiology. Total dose 
per session was in average 45U, 55U and 89U 
for ona, inco and abobotulinum toxins, 
respectively. The most frequently targeted 
muscle was orbicularis oculi (20.5%), followed 
by orbicularis oris (13.1%) and risorius 
(13.1%). Other treated muscles were 
corrugator supracilli, depressor anguli oris, 
frontalis, masseter, mentalis, platisma, 



procerus, temporalis and zygomaticus major. 
The most common motives for treatment were 
impaired vision (47.1%), facial asymmetry 
(14.7%), myoclonus (10.3%), epiphora 
(10.3%), eating difficulties (5.9%) and pain 
(5.9%). Defined goals were achieved in 79% of 
cases. 

Conclusion: The main problems lead to a set 
of priority patient-centered goals made SMART 
- Specific, Measurable, Attainable, Realistic 
and Timely. The average total doses per 
session appeared to be in line with previous 
reports, however, there is substantial lack of 
information in the literature about the dosages 
applied, in particular in the non - affected side. 
Our degree of Goal Achievement and 
treatment intervals seem to indicate that this is 
a patient- oriented effective and not too 
cumbersome treatment strategy. 
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Question: Amyotrophic lateral sclerosis (ALS) 
is a fatal progressive neurodegenerative 
disease. Patients inexorably develop muscle 
weakness which leads to loss of functional 
independence and motor control. Fatigue and 
exercise intolerance are a common finding in 
these patients with a complex and 
multifactorial aetiology. Considering the 
contribution of deconditioning to the 
presentation of ALS patients, exercise could 
potentially reverse disuse associated atrophy 
and improve muscle strength and function. 
However, there have been historic concerns 
about the role of exercise in disease 
progression. This study aims to review safety 
issues and effects of exercise in patients with 
ALS. 

Methods: A search was conducted in 
Pubmed/Medline, using the free terms 
"amyotrophic lateral sclerosis AND exercise". 
The most relevant articles for this review were 
selected based on the description of relevant 
aspects pertaining to exercise prescription 
(type of exercise, intensity, duration, frequency 
and other specific characteristics of exercise), 
patient safety, adverse events, such as 
disease progression, and outcomes of exercise 
training. 

Results: Exercise training (flexibility, 
resistance and aerobic) appears to be safe and 
tolerable in patients with ALS. No study 
reported increased disease progression in 
relation to exercise. Only one study assessing 
the three types of exercise in combination 
found no statistical significant effect on quality 
of life, function or strength. Aerobic and 
resistance training, separately or in 
combination, were shown in most studies to 
improve the quality of life and diminish the 
functional decline of patients. 

Conclusion: Exercise training for patients with 
ALS may improve quality of life and help 
diminish functional decline, but most 
importantly it appears to be safe and tolerable. 
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Objective 

To compare the latency and amplitude of 
sensory nerve action potential (SNAP) in 
patients with cervical foraminal stenosis (FS) 
against patients without cervical FS. 

Methods 

In this retrospective study, patients underwent 
a bilateral nerve conduction study (NCS) from 
January 2016 to December 2017 with 
magnetic resonance imaging of the cervical 
spine. The FS group (n=46) included patients 
whose lesion was located at C6-7-T1 FS. The 
non-FS group (n=75), had no lesions at C6-7-
T1 foramen. Amplitude and latency of SNAPs 
on the affected side were compared between 
the two groups and abnormal SNAP response 
was evaluated. 

Results 

The amplitude of the median and ulnar nerves 
for the FS group was lower than that of the 
non-FS group (p=0.025; p=0.066, 
respectively). The amplitude of the median and 
ulnar nerves was abnormal in 33.3%, 25.0% of 
the FS group and 4.0%, 4.1% of the non-FS 
group (p=0.003; p=0.007, respectively). 



Conclusions  

Patients with FS had a lower amplitude of 
median and ulnar nerves. Abnormal SNAP 
amplitude was significantly more frequent in 
patients with FS and can be used as a 
predictor of cervical FS. 

Keywords 

electromyography, cervical foraminal stenosis, 
sensory nerve action potential, median nerve, 
ulnar nerve 
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Question: The efficacy of 
incobotulinumtoxinA, a botulinum neurotoxin 
type A (BoNT-A) free from complexing 
proteins, was investigated in a randomised, 
placebo-controlled, prospective, Phase III 
study in toxin-naïve subjects with 
blepharospasm (NCT01896895). Subjects who 
had not received BoNT-A treatment for 
blepharospasm within at least 12 months prior 
to enrolment were considered treatment naïve. 
We report a sub-analysis of the flexible re-
injection interval that was employed in this 
study to mirror clinical practice. 

Methods: Treatment-naïve subjects (18–80 
years of age) with blepharospasm and 
Jankovic Rating Scale severity subscores ≥2 
were enrolled in Greece, Malaysia and Sri 
Lanka. In the double-blind main period (MP), 
subjects were randomised (1:1:1) to single 
intramuscular injections of incobotulinumtoxinA 
25 U (12.5 U/eye), 50 U (25 U/eye) or placebo. 
During a subsequent observation period of 6–
20 weeks, the patients' subjective assessment 
of onset and waning of effect was recorded. 

Results: Overall, 61 subjects were 
randomised (mean 55.0 years of age; 59.0% 
female) and included in this analysis. Data are 
reported as median (first quartile, third 
quartile). The treatment interval was longer 
with incobotulinumtoxinA 50 U (20 [6.1, 20.6] 
weeks) and 25 U (11 [6.1, 19.6] weeks) 
compared with placebo (6 [0, 19.2] weeks). 
During the MP, the time to onset was shorter 
with incobotulinumtoxinA 50 U (5.0 [3.0, 10.0] 
days) and 25 U (7.0 [4.0, 22.0] days) 
compared with placebo (14.0 [4.0, 42.5] days). 
The time to waning was similar between 
treatment groups (incobotulinumtoxinA 50 U: 
12.0 [8.0, 17.9] weeks; 25 U: 11.0 [3.0, 18.0] 
weeks; placebo: 11.5 [5.0, 18.2] weeks). 

Conclusion: IncobotulinumtoxinA had a 
sustained duration of effect in toxin-naïve 
subjects with blepharospasm, with a median 
treatment interval of 20 weeks and time to 
waning of 12 weeks with 50 U. 
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Cycloergometer eccentric exercise 
could contribute to improve 
ambulatory function after severe 
COVID-19 infection – protocol for a 
randomized controlled study 
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Goldstein2, E. Chaleat-Valayer3, L. Feasson4, 
B. Pereira5, D. Pérennou3, E. Coudeyre1 
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Etienne, Physiology, Saint-Etienne, France 5CHU 
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Question Because of major deconditioning and 
fatigue, exercise-based rehabilitation could be 
proposed after severe COVID-19 infection. For 
patients with a severe strength impairment and 
muscular endurance deficit, that lead to an 
inability to perform conventional concentric 
exercises, it has been proposed to perform 
exercises in eccentric mode. Eccentric mode 
induces a greater muscular hypertrophy than 
after concentric exercises and allows a greater 
mechanical stimulation for the same metabolic 
level (VO2) particularly for older patients with 
very low ability to perform any kind of exercise. 

We hypothesize that exercise training on a 
cycloergometer in eccentric mode is 
achievable, at least 1 month after discharge 
from hospital for severe COVID-19 infection, 
and that the gain in disability reduction will be 
greater than in concentric mode 

Methods 

The main objective of this study is to compare 
the efficacy on functional ability to walk of two 
iso-energetic re-training programs (eccentric 
versus concentric mode) in patients 
hospitalized for severe COVID-19 infection. 
The primary outcome will be the change in 
distance covered during the 6-minute walk test 
(TM6) at 2 months. Secondary outcomes will 
include the SPPB score, grip strengh, 
quadriceps muscular strength, fatigue (EMIF), 
health related quality of life (EQ5D), blood 
metabolomics parameters and skeletal muscle 
properties including mitochondrial function 
parameters. 

It will be a prospective, open, controlled and 
randomized study (2´60 subjects) carried out in 
5 centers 

Patients hospitalized for a severe form of 
COVID-19 infection will be contacted at least 1 
month after discharge from hospital to 
participate to the trial. participans will be 
blinded to the hypotheses. The physical 
evaluations will be carried out by assessors not 
involved in carying out the exercise training 
sessions. 

Both groups will perform 2 to 3 weekly exercise 
sessions for 8 weeks adapted to tolerance, 
corresponding to the ventilatory threshold 
based on initial cardiorespiratory evaluation for 
the concentric group and at a similar intensity 
for eccentric group. 

Results 

The study will begin in June 2020, and we will 
expose preliminary results and safety dat and 
exercise protocol details after inclusion of the 
first participants. 

P0575 
Rehabilitation in herpes zoster 
polyradiculopathy – 2 case reports 

G. Arrieta-Bartolomé1, C. Cid-Bassaletti1, C. 
Vidal-Millet1 

1Hospital General Universitario Gregorio Marañón, 
Rehabilitation, Madrid, Spain 

1. QUESTION: In patients with 
Polyradiculopathy secondary to Herpes zoster 
(HZ) does rehabilitation improve motor 
recovery? 

2. METHOD: In HZ Infection, although rare, 
peripheral motor nerve involvement results 
from local neuritis. We present 2 cases of HZ 
Polyradiculopathy in which Rehabilitation was 
key for motor recovery. 

Case 1 C7-T1 Polyradiculitis: 90 year old 
patient, with no medical history, presented to 
ER with painful rash in dermatomes C7-T1 and 
distal muscle weakness in hand, wrist and 
elbow extensors. He was treated for HZ and 
referred to our unit where on review he 
presented numbness in C6-T1 dermatomes, 
and couldn't perform a closed fist nor pincer 
grasp. Muscle strength was: Biceps ⅘, Triceps 
and Wrist flexors/extensors 2/5, Hand intrinsic 
muscles ⅕, Finger flexors/extensors 1/5, 
opponens pollicis 2/5, abductor and flexor 
pollicis brevis 0/5; Reflexes: Bicipital 2/4, 
Extensor digitorum and Tricipital 0/4. EMG 
evinced acute radicular denervation in C7-C8 



territories. A 12-week occupational therapy and 
home exercise plan was prescribed. 

Case 2 L5-S1 Polyradiculitis: 73 year old 
patient, with DM and Lymphoma (in remission) 
consulted in ER for low-back pain radiating to 
leg, painful rash in posterior region and foot 
drop. He was treated for HZ and referred to our 
unit where on review he couldn"t walk and 
referred hypoesthesia in the foot"s dorsolateral 
region. Muscle strength was: Quadriceps and 
Hamstrings 4/5, Tibialis anterior, 
Gastrocnemius, Foot inversion/eversion and 
Extensor hallucis longus 0/5; Flexor digitorum 
longus 2/5. Reflexes: Patellar 2/4, Ankle jerk 
0/4. EMG showed acute radicular denervation 
in L5-S1 territories. Lumbar MRI was normal. A 
12-week occupational and physical therapy 
program and an AFO were prescribed. 

3. RESULTS: Both patients had discrete motor 
improvement at 12 week follow-up. Case 1 
recovered sensibility and elbow 
flexor/extension ⅘ and partial hand strength 
with limited pincer grasp. Case 2 recovered 
independent ambulation with AFO but hypo-
dysesthesia persisted. 

4. CONCLUSIONS: Although motor recovery 
was incomplete, Rehabilitation was key for 
such improvement. PMR specialists should be 
alert of this differential diagnosis when referred 
patients with limb muscle weakness. 

P0576 
Rehabilitation in multiple 
mononeuritis secondary to 
eosinophilic granulomatosis with 
polyangiitis – a case report 

C. Cid-Bassaletti1, G. Rico1, C. Epalza Díaz-
Guardamino2, M. Barreiro Gómez1 

1Hospital General Universitario Gregorio Marañón, 
Rehabilitation, Madrid, Spain 2Hospital de Gorliz, 
Rehabilitation, Gorliz, Spain 

1.QUESTION: In a patient with Multiple 
Mononeuritis secondary To Eosinophilic 
Granulomatosis With Polyangiitis (EGPA), 
does rehabilitation lead to improvement in 
motor function? 

2.METHODS: EGPA is a multisystemic small 
and medium sized vessel vasculitis that 
features chronic rhinosinusitis, asthma, 
eosinophilia and peripheral neuropathy. We 
present a case of a 58-year-old male with a 
history of asthma and HT, who was referred for 

Rehabilitation after recent diagnosis of Multiple 
Mononeuritis secondary to EGPA. We 
conducted in-patient assessment while he 
received steroids and  immunomodulatory 
therapy. He referred asthenia and lower limbs 
muscle weakness. He presented left horizontal 
nystagmus with normal VA. Upper limbs 
examination was: Muscle strength: 4+/5 
symmetrical, paresthesias in left cubital 
territory, and normal ROM and reflexes. Lower 
limbs examination was: Right: Muscle strength 
was 5/5 except for Psoas 4+/5 and Quadriceps 
0/5; Hyposthesia in anterior thigh region and 
absent reflexes. ROM and proprioception were 
unimpaired. Left: Muscle strength was 5/5 
except for Tibialis anterior and  extensor 
hallucis longus 0/5;  ROM, superficial and deep 
sensation were unimpaired. He had good trunk 
stability, performed transferences holding on to 
furniture and walked with a steppage gait 
pattern requiring assistance of 1 person. EMG 
tests are summarized in table 1. A 9-month (4 
inpatient/5 outpatient) physical therapy 
program and orthoses (AFO and 
antirecurvatum knee brace) were prescribed. 

3.RESULTS: patient presented positive motor 
evolution, attaining ambulation with assistance 
of AFO, antirecurvatum knee brace and 
crutches, and independence for grooming and 
ADL. Muscle strength and sensory function 
were normalized with exception of right 
quadriceps  MB:1/5 and paresthesias in left 
cubital territory. 

4. CONCLUSIONS: Our Rehabilitation 
program improved our patient"s functional 
prognosis. It is important to highlight the value 
of initiating therapy in an early stage (i.e. 
inpatient setting) in addition to pharmacological 
treatment, therefore maximising functional 
outcomes and improving patient's quality of 
life. 

Fig. 1 
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Assessment of motor and functional 
recovery following surgery in 
traumatic brachial plexus injury 
patients 
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Question- Is there motor and functional 
recovery following surgery and rehabilitation in 
traumatic Brachial Plexus Injury (BPI) patients? 
Is obtained motor recovery following surgery is 
reflecting in functional status of an individual? 

 Methods- Retrospective observational study. 
Sample size: 25. Previously documented pre 
and post surgery data of Unilateral traumatic 
BPI patients of both genders & minimum 1 
year post surgery was included in the study. 
Pre & post surgery Medical Research Council 
(MRC) grading scores and Disabilities of Arm, 
Shoulder and Hand (DASH) scale scores were 
obtain. 

Results- 40%, 28%, 32% of individuals were 
within age group of 21-25 years, 19-20 years, 
26 and above respectively. 72% of individuals 
showed involvement of dominant upper limb. In 
44%, 40%, 12%, 4% of individuals level of 
injury was PAN BPI, C5-C6, C7-C8-T1, and 
C5-C6-C7 respectively. Mean shoulder 
abduction was 0.4+0.866, 2.72+1.021 pre and 
post surgery respectively with statistically 
significant p value of < 0.0001. Mean elbow 
flexion was 0.2+0.578, 2.16+1.374 pre and 
post surgery respectively with statistically 
significant p value of < 0.0001. Mean wrist 
flexion was 1.56+1.85, 1.96+2.13 pre and post 
surgery respectively with statistically significant 
p value of 0.002. Mean finger flexion was 
1.72+2.01, 2.12+2.068 pre and post surgery 
respectively with statistically significant p value 
of 0.0093. Mean DASH scale score was 
73.654+16.901, 49.764+21.389 pre and post 
surgery respectively with statistically significant 
p value of < 0.0001. No correlation observed in 
motor recovery of shoulder abduction with 
functional recovery with r value 0.053. No 
correlation observed in motor recovery of 
elbow flexion with functional recovery with r 
value -0.225. 

Conclusion- There is a significant motor and 
functional recovery following 1 year post 
surgery and rehabilitation in traumatic brachial 

plexus injury patients. Obtained motor recovery 
is not correlating with functional status of 
traumatic brachial plexus injury patients. 
Hence proper counselling of brachial plexus 
injury patients for long term follow up after 
surgery should be emphasized. Rehabilitation 
protocols should include task specific training 
so as to enhance the use of obtained motor 
recovery in functional activities. 

P0578 
Grasp neurorehabilitation with 
virtual reality and electrical 
stimulations in post-stroke 
hemiparesis – a case report 

I. Koleva1,2, B. Yoshinov3,4, N. Zvetkova2 

1Medical University of Sofia, Physiotherapy, Sofia city, 
Bulgaria 2Rehabilitation Hospital "Serdika", Sofia, Bulgaria 
3Sofia University, Medical Faculty, Sofia city, Bulgaria 
4University of Telecommunications, Sofia city, Bulgaria 

Neurorehabilitation (NR) is a functional 
therapy, based on a detailed functional 
assessment. 

Grasp is an important element of everyday 
functionality of patients in NR-clinical practice, 
and is crucial for their independence in 
activities of daily living (ADL), respectively for 
their autonomy and quality of life. 

The goal of current work is to emphasize the 
potential of modern NR methods for grasp 
recovery, as virtual reality and 
electrostimulations.  

We present a clinical case of a female patient 
of 74 years with right spastic hemiparesis, 
consequence of an ischemic stroke in the 
territory of the left arteria cerebri media. The 
patient arrived in our clinic 4 month after the 
onset. 

For functional assessment, we used detailed 
neurological exam, functional evaluation with 
S.Brunnstrom scale for paretic extremities, and 
the International Classification of Functioning 
(ICF-evaluation). Before treatment, patient 
demonstrated right central hemiparesis with 
spasticity (3+), pathologic reflexes of the 
groups of Babinski and Rossolimo, severe 
motor weakness. Results of Brunnstrom test 
before NR were: 2- for the upper limb and 3 for 
the lower limb. 

For treatment, a complex NR-programme with 
synergic combination of different physical 



modalities was created. We applied: electrical 
stimulations (ES) of antagonists of spastic 
muscles of the right extremities (ES for wrist 
and ankle extensors); PNF; analytic exercises 
for distal muscles of extremities manipulative 
exercises for the hands; coordination exercises 
and bilateral arm training; balance and gait 
training; and 20 procedures of virtual reality 
rehabilitation with Thyrotherapy devices (1 
hour daily). 

After a month of complex NR we observed a 
significant functional recovery: reduction of 
muscle spasticity (2+) and muscle weakness in 
paretic extremities, amelioration of 
coordination between both hands, grasp 
recovery, increase of independence in ADL.  
Results of Brunnstrom test after NR: 3- for the 
upper limb and 4 for the lower limb. 

Authors consider that the combination of 
Virtual reality training and Electrical 
stimulations was very important for functional 
recovery and for patient"s autonomy. 

Fig. 1 
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Impaired grip strength is related to 
altered modulation of intermuscular 
coupling in post-stroke subjects – a 
pilot study 
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2University Hospital of Toulouse, Department of 
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Champollion, STAPS, Rodez, France 

1. Question. Stroke notably results in loss of 
grip strength. Such impairment may be 
attributed to changes in the descending drive, 
especially associated with increased 
intermuscular coupling (IMC) which results in 
altered coordination between agonist and 
antagonist muscles. IMC modulation is crucial 
for grip performance, particularly regarding its 
modulation according to grip type (Charissou 
et al., 2017). This study compared IMC 
between two typical grip types in post-stroke 
subjects and controls. 

2. Methods. Four adults with acquired brain 
injury participated in this pilot study. After 
clinical evaluation, they performed maximal 
isometric hand contractions in power (Power) 
and finger-pressing (Press) grip tasks with their 
paretic and non-paretic hands. Maximal net 
force and IMC between agonist and antagonist 
muscles were computed on a 0.5 s time 
interval of interest of highest force production. 
IMC was quantified as the magnitude of 
intermuscular coherence between extensor 
carpi radialis and flexor carpi radialis muscles 
electromyographic activities (Fig. 1) in the 
"beta" (β) frequency band [13-35 Hz]. Values 
from post-stroke subjects were compared 
using Wilcoxon tests (p<.05) to those from 
healthy participants obtained in Charissou et 
al. (2017). 

3. Results. Results showed that the maximal 
net force was significantly lower in Press than 
in Power specifically for controls (Fig. 2.A). In 
each configuration, the maximal net force was 
significantly lower for both the paretic and the 
non-paretic hands of post-stroke subjects 
compared to controls. Concomitantly, IMC 
between agonist and antagonist hand muscles 
was similar between Press and Power for post-
stroke subjects, whereas it was higher in Press 
for controls (Fig. 2.B). 



4. Conclusion. Compared to control 
participants, our results revealed no 
modulation of IMC according to the grip type 
after stroke. Consistently with altered motor 
selectivity in post-stroke subjects, this 
suggests disruption of common neural inputs 
to agonist and antagonistic muscles after 
stroke, which may contribute to impaired grip 
strength. Our results plead for rehabilitation 
interventions that target modulation of IMC to 
improve motor function after stroke. 

Reference: 

Charissou et al. (2017). Eur J Appl Physiol, 
117:2309-20. 
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Innovation in stroke rehabilitation  

S. Daniel1 

1MOTIONrehab, Neurological Rehabilitation, Harrogate, 
United Kingdom 

Stroke is a major health problem worldwide. 
Each year, approximately 15 million people 
across the globe have a first or recurrent 
stroke. With the development of acute stroke 
care, Stroke mortality is reducing and morbidity 
rising.  This is resulting in a growing population 
living with disability after stroke, especially 
amongst the working age population. 
Furthermore, the burden of Stroke is set to 
increase in the future as a consequence of 
increasingly sedentary and globally ageing 
population. A modern healthcare system must 
do more than just stop people dying. It needs 
to rehabilitate individuals to live their lives to 
the full. Consequently, effective and efficient 
rehabilitation is fundamental to address the 
impact of Stroke. 

Within the UK, government guidelines are 
promoting innovation in the delivery models of 
rehabilitation to effectively tackle the growing 
burden of Stroke. However, services are slow 
to respond. In April 2018 MOTIONrehab 
developed the UK's first intensive rehabilitation 
centre augmented by upper and lower limb 
Robotics and VR technology. The clinic is 
recognised as an International Reference 



Centre for Robotic and VR assisted 
rehabilitation. 

This evidence-based innovation enables 
MOTIONrehab to clinically implement 
efficiency, specificity, repetition and intensity in 
their neurological rehabilitation. Clients 
attending the clinic participate in 4 hours of 
therapy per day, 5 days per week for a total of 
80 hours. One hour per day is "traditional" 
hands-on therapy and the remaining 3 hours of 
therapy per day is delivered using the latest 
Robotic and VR technology. The clinic is 
demonstrating a positive dose-response 
relationship to outcomes i.e. large doses of 
therapy permitted by the intensive use of 
Robotic and VR based therapy leads to 
clinically meaningful improvements and an 
accelerated recovery post Stroke. 

Crucially, MOTIONrehab would advocate that 
dose, intensity and efficiency can only be 
achieved by augmenting traditional 
rehabilitation models with Robotic and VR 
assisted therapy. This presentation will discuss 
the design, implementation and outcomes 
achieved in a Robotic and VR enriched 
rehabilitation environment. 
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SWADAPT1 – evaluation on 
standardised circuits of the interest 
of a robotic module for assisting the 
driver of an electric wheelchair – 
pilot, prospective, controlled, 
randomised study 

E. Leblong1, B. Fraudet1,2, L. Devigne3, M. 
Babel3, F. Pasteau3, B. Nicolas1, P. Gallien1 

1Pôle MPR Saint Hélier, Rennes, France 2Living Lab ISAR, 
Rennes, France 3University of Rennes, Rennes, France 

Objectives : The objective of this study is to 
highlight the interest of a robotic Powered 

Wheel Chair (PWC) driving assistance module, 
using infrared sensors and accessorizing a 
commercial wheelchair, on reducing the 
number of collisions on standardized circuit in 
a population with neurological disabilities, by 
comparing driving performance with and 
without assistance. 
Patients and Methods: This is a prospective, 
monocentric, controlled, randomized, single-
blind pilot study involving patients with 
neurological disabilities who usually use PWC. 
The main criterion for evaluating the device is 
the number of collisions without and with the 
assistance of a prototype anti-collision system 
on 3 circuits of increasing complexity. Travel 
times, cognitive load, driving performance and 
user satisfaction are also analysed. 
Results: 23 patients completed the study. 
There was a statistically significant reduction in 
the number of collisions on the most complex 
circuit (13 versus 46) and no significant 
slowdown due to the activation of the driver 
assistance module. 
Conclusions: This study therefore concludes 
that the PWC driver assistance module is 
efficient in terms of safety without reducing 
travel speed in a population of people with 
disabilities who are usually wheelchair drivers. 
The prospects are to carry out tests on the 
target population in failure or driving difficulty, 
which could benefit from this system in order to 
allow them to travel safely and independently. 
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The dynamics of the bioelectric 
activity of the brain after stroke as a 
result of rehabilitation with the 
brain-computer interface  
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Isakova1, E. Zaitseva1 

1Moscow Regional Research Clinical Institute, Department 
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Question. The process of functional 
restructuring of the motor cortex after a stroke 
is a result of neuroplasticity underlying the 
recovery of movements. Now functional 
magnetic resonance imaging (fMRI) and 
electroencephalography (EEG) are recognized 
as the most informative methods of studying 
these processes. 

Methods. To assess the course of the 
neuroplastic process, we used EEG rhythms 
power indicators during the period of 
movement imagining (MI) in the paretic arm in 
5 right – handed patients after stroke in the left 
hemisphere in dynamics - before and after the 
neurorehabilitation course with use of the 
brain-computer interface controlling the 
exoskeleton of the hand. The work was 
supported by the Russian Science Foundation, 
grant 19-015-00192\19. 

Results. Initially, a strong exciting interaction of 
the primary motor cortex and the frontal-
parietal regions in the affected and "intact" 
hemispheres was revealed, which probably 
reflected the reorganization of neural networks. 
After the treatment, we discovered restoration 
of bioelectric activity in the primary motor 
cortex as a result of effective communication 
with the premotor and upper parietal areas, the 
reduction of pathological influence of the 
contralateral hemisphere is revealed. 

Conclusion. The reorganization of neural 
networks involved in the performance of MI 
was manifested in the restoration of the 
interhemispheric balance of EEG, which was 
especially clearly manifested in the primary 
motor cortex. The strong excitatory interaction 
of the primary motor cortex and the frontal-
parietal regions in the affected and "intact" 
hemispheres after stroke was probably a 
reflection of the dynamic reorganization of 
neural networks. It can be assumed that the 
massive activation of the cortical structures of 
both hemispheres of the brain provided more 
effective control over the performance of the 
motor act on the part of the primary motor 
cortex. 

P0583 
Immediate effects of the Honda 
Walking Assist on spatiotemporal 
gait characteristics in individuals 
after stroke 
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Lefeber1,3, L. Cuypers1, S. Roggeman4, E. 
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Question: 

The aim of this study was to investigate 
immediate differences in spatiotemporal gait 
parameters between normal overground 
walking, overground walking with an 
unpowered, non-assisting hip exoskeleton 
(Honda Walking Assist (HWA)) and 
overground walking with an optimally assisting 
HWA (fig 1a). 

Methods: 

This study was an experimental cross-
sectional study with crossover design. Five 
stroke survivors (mean time post-stroke: 115 
days; mean age 73.4 years) walked 3 times 5 
meters in each condition. Spatiotemporal gait 
parameters were measured using the 
GAITRite® walkway (fig.1b). Differences in gait 
parameters between all 3 conditions were 
investigated and reported in a descriptive 
manner. 

Results: 



In the optimal assist condition, 4 patients 
walked faster (0.057 to 0.095 m/s) with longer 
strides of the paretic (0.055 to 0.069 m) and 
non-paretic (0.053 to 0.077 m) leg compared to 
normal walking. Also compared to unpowered 
walking, all patients walked faster (0.020 to 
0.063 m/s) in the optimal assist condition, with 
longer strides of the paretic (0.036 to 0.072 m) 
and non-paretic leg (0.045 to 0.082 m). During 
unpowered walking, gait velocity did not 
change in 2 patients, increased (0.012 to 0.051 
m/s) in 2 patients and decreased (-0.022 m/s) 
in 1 patient compared to normal walking. 
Changes in paretic stride lengths ranged from -
0.066 to 0.029 m. 

Conclusion: 

Data indicate small, but positive effects of the 
HWA on gait parameters (i.e. increased 
walking velocity and stride length), which may 
imply that the HWA can be used as a 
therapeutic intervention intended for 
therapeutic walking. 

Fig. 1 
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Real-time auditory feedback 
induced adaptation to walking 
among seniors using Heel2Toe 
sensor – a proof-of-concept study 

K. Mate1, A. Abou-Sharkh1, J. Morais1, N. 
Mayo1 

1McGill University, Family Medicine, Health Centre 
Research Institute, Montreal, Canada 

Question:  

Many seniors do not walk well enough to 
achieve a health benefit from walking.  
 Evidence shows that gait training is effective 
in improving gait pattern but effects abate with 
cessation of training. During gait training 
therapists use a number of verbal and visual 
cues to place the heel first when stepping. This 
simple strategy changes posture from stooped 
to upright, lengthens the stride, stimulates 
pelvic and trunk rotation, and facilitates arm 
swing. These principles guided the 

development of Heel2Toe sensor that provides 
real-time auditory feedback for each 'good' 
step, in which the heel strikes first. The 
objectives of this feasibility study of the efficacy 
potential for home use of the Heel2Toe sensor 
were to estimate changes in gait parameters 
after 5 training sessions and to identify 
pleasures and challenges with using the 
sensor. 

Methods 

A pre-post study, with a five-day training period 
in the person"s residence, was carried out on a 
purposive sample of six seniors. Proportion of 
good steps, angular velocity at each step, and 
cadence, over a 2 minute period were 
assessed as was usability and experience. 

Conclusion 

All participants showed improvement in 
proportion of good steps and angular velocity 
without any detriment to cadence, after a 
training ranging from 43 to 114 minutes.  
Duration of walking bouts also lengthened 
such that most participants could now meet 
physical activity guidelines. Coefficient of 
variation of angular velocity reduced, indicating 
higher consistency of stepping.  Evidence of 
feasibility of the Heel2Toe sensor was 
demonstrated. 
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ReHab-TOAT – remote-handling-
concept-based task-oriented arm 
training in stroke 
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Question 

In stroke patients, arm-hand skill performance 
(AHSP) training may be assisted using new 
technologies. However, current technology-
assisted (TA) arm-hand treatment effect sizes 
are still low, one potential reason being sub-
optimal use of the patient"s brain plasticity in 
TA training. A new task-oriented arm training 
approach, featuring "remote handling concept" 
technology manipulating proprioception 
(ReHab-TOAT), was developed and is pilot-
tested. Research questions are: "Is the 
ReHab-TOAT concept feasible in a 
rehabilitation centre context?"; and "What is 
the order-of-magnitude of the possible benefit 
of ReHab-TOAT on improving AHSP in both 
subacute and chronic stroke patients with 
either a severely or moderately affected arm-
hand?" 

Methods 

This prospective cohort study, featuring pre-
post measurements, involves 5 subacute and 5 
chronic hemiparetic stroke patients. 
Participants receive ReHab-TOAT for 6 weeks, 
3x/week, 1.5 hr/day additional to therapy-as-
usual. ReHab-TOAT contains task-oriented 
arm training for stroke patients with a 
moderately or severely affected arm-hand in 
combination with haptic feedback, generated 
by a remote handling device (figure 1), to 
provide augmented task-related proprioceptive 
information. Primary outcome measure: Action 
Research Arm Test, gauging patients' AHSP 
capacity. Secondary outcome measures: Fugl-
Meyer assessment, ABILHAND, and self-
perceived performance of activities trained on. 

Fig. 1: Remote handling training device. 

Results 

First data indicate that the use of ReHab-TOAT 
in a clinical setting is feasible for a large group 
of patients. Initial data also indicate that 
ReHab-TOAT may lead to improvements in 

motor control due to a stimulation of the 
brain"s plasticity, targeting the level of activities 
and participation. Data of this study will be 
used for a group size calculation for an 
ensuing RCT. 

Conclusion 

Patients will receive arm training that may be 
more efficacious, leading to better/faster 
improvements in AHSP, and in a better quality 
of life. ReHab-TOAT contains a high variability 
as to exercises and valuable training content, 
offering the possibility for patients to train in a 
motivating way for a prolonged time, and 
making ReHab-TOAT appealing for a large 
group of patients, like patients with stroke. 

Fig. 1 
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Introduction. Several articular, muscular and 
neurological diseases provoke mobility and 
coordination loss in the shoulder and pelvic (S-
P) girdles. A treatment that helps recover S-P 
girdles dissociation could improve joint mobility 
and gait quality. A DPA Med® device allows 
torso mobilization by generating lemniscate 
shaped oscillations in the lower limbs. This 
technique allows S-P girdles dissociation in the 
supine position. However, proper scientific 
research is required to determine the optimal 
device settings. 



Research objective. To determine the DPA 
Med® optimal running frequency. This is the 
frequency that allows the greatest amount of 
S-P girdles dissociation. 

Method. Twenty-six (26) healthy adult 
volunteers (age: 38.6 years ±15.2, height: 174 
cm ±11.9, body mass: 70.3 kg ±14.7) 
participated in this prospective kinematic 
analysis. Its objective was to quantify pelvic 
and shoulder mobility (rotation and tilt) at 
different DPA Med® frequencies (0.779 Hz to 
0.808 Hz). 

Results. The full range of tested frequencies 
showed significant torso mobility and S-P 
girdles dissociation. This study established that 
0.808 Hz is the optimal usage frequency. It 
induces pelvic mobility similar to that of gait in 
the transverse and frontal planes (10.3° ±2.9 
and 12° ±2.2, respectively). 

Conclusion. This study has demonstrated the 
existence of an optimal running frequency for 
the DPA Med®, applicable to all individuals. 
The device"s repetitive, oscillating motion may 
prove useful in improving pelvic and lumbar 
spine joint mobility. Further clinical research is 
now necessary, to assess the benefits of 
applying the DPA Med® to medical indications 
associated with gait disorders. 
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Holograms – the novel distraction 
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Question. In recent years, treatment of pain 
has made new strides. Digital distractions 
provide pain and distress reduction for children 
undergoing painful or uncomfortable hospital 
procedures (Gates et al, 2020). Using novel 
technology (virtual reality, social robots) has 
shown promise in pain management. 
Hologram technology provides an innovative 
approach as distraction technique. To our 
knowledge, holograms have not been used as 
distractions in hospital settings for children 
before. 

Methods. 14 children aged 5 months to 7 
years undergoing painful hospital procedures, 

such as intravenous cannulation and blood 
draws, were presented with seven different 
playful holographic videos with HYPERVSN 3D 
device during procedures. Face, Legs, Activity, 
Cry, Consolability scale (FLACC, 1997) was 
used to measure children"s distress during 
procedures before and after initiating hologram 
distractions.  

Results. In assessing the effectiveness, we 
found positive changes on FLACC scale. At 
first assessment, 64% of children presented 
with moderate discomfort, 22% with mild, 7% 
with severe and 7% with none. Nurses 
evaluated children"s distress by facial 
expressions, verbal and non-verbal 
communication. After being presented with 
holograms, children demonstrated positive 
effects in increased comfort and cooperation 
during procedures. At second assessment with 
FLACC scale, no children showed severe pain 
levels, only 7% presented with moderate and 
43% with mild discomfort levels. Remarkable 
50% of children showed no signs of distress. 
Distraction technique was effective for children 
of different ages, especially for smaller children 
aged 10-13 months (reported by nurses). In 
addition, procedures like measuring blood 
pressure and botox therapy were easier to be 
conducted using the supplementing hologram 
method. 

Conclusions. For the first time, novel 
hologram technology was utilized and revealed 
as an effective distraction technique in children 
for pain and distress reduction during common 
painful and uncomfortable hospital procedures. 
We believe that looking at holograms, in 
addition to distraction, may improve children"s 
emotional state and perception of control over 
pain. We encourage healthcare professionals 
to implement modern exciting hologram 
devices in hospital settings. 

Fig. 1 
 

 
Fig. 2 
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Introduction 

The recovery or maintenance of walking has 
always been a priority for users. unfortunately 
the various  proposed techniques have so far 
been unsatisfactory and the devices have often 
been discontinued. Advances in robotics and 
the development of exoskeletons offer new 
perspectives in  walking apparatus. 

Method 

Based on a survey of users and professionals, 
we focused on the perception of exoskeletons. 

A questionnaire was thus sent to users and 
professionals of the BreizhPC disability 
network in terms of expectations, fears, but 
also personal experiences. 

Results 

43 users with an average age of 42.8, 79% of 
whom had cerebral palsy, and 48 professionals 
with an average age of 42.4 +/- 13.6 years 
replied to the questionnaire. The expectations 
of the users with regard to walking aids are for 

rehabilitation to obtain better functional results 
and to be able to re-educate themselves 
autonomously. For everyday life the main 
expectation is to facilitate travel and to walk 
independently. The ideal exoskeleton should 
weigh less than 10 kg and ideally less than 5 
kg, allowing an ideal walking range between 
100 and 1000 meters. The exoskeleton 
placement time should not exceed 15 minutes. 
It must be esthetic and be able to be used 
autonomously mainly for leisure and 
rehabilitation. 77.5% of users and 76.6% of 
professionals consider that financial support is 
a limiting factor in being able to use an 
exoskeleton. 

Discussion 

Plassat in his study of 43 patients with spinal 
cord injuries noted 65% dropout, mostly in the 
first year. The causes of withdrawal are the 
lack of functionality, the size of the device, the 
need of a caregiver, too much physical effort 
during use. For Lajeunesse the expectations of 
users' exoskeletons are functionality, 
aesthetics, comfort and the possibility of 
recovering lost activities. Currently 
exoskeletons are rarely used as technical aids, 
and are often too slow, heavy and not very 
functional, but the psychological and 
physiological benefits of walking are 
undeniable. 

Conclusion 

Users have high expectations regarding 
exoskeletons, with detailed specifications: light, 
aesthetic, functional, with a walking autonomy 
close to 1 km, easy and to put on alone, 
allowing to move around independently. 
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Effects of trunk stabilization training 
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patients with chronic stroke – a 
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Objective: Our study aimed to confirm the 
therapeutic effects of using a trunk stabilization 
training robot (3DBT-33) in patients with 
chronic stroke. 



Design: A total of 38 patients with chronic 
stroke were randomly assigned to either an 
experimental or a control group. The robot 
group (n=19) received 30 minutes of trunk 
stability robot training in addition to 
conventional physical therapy, while the control 
group (n=19) received similar conventional 
physical therapy as the robot group. All 
participants were assessed using the following: 
the Functional Ambulation Categories (FAC), 
timed up and go (TUG) test, Berg Balance 
Scale (BBS), Korean Modified Barthel Index 
(K-MBI), and Fugl-Meyer Assessment of Lower 
Extremity (FMA-LE). 

Results: There were statistically significant 
improvements in all parameters at follow-up 
assessment after 4 weeks of intervention 
(p<0.05). There were statistically significant 
differences in the FMA-LE, K-MBI, and BBS 
between the robot and control groups (p<0.05). 
There was no significant difference in FAC 
(p=0.935) and TUG (p=0.442). Minimal 
detectable change was more significantly 
observed in the FMA-LE and BBS than in FAC, 
TUG, and K-MBI. 

Conclusion: The findings in the present study 
showed that trunk stabilization rehabilitation 
training using a rehabilitation robot in patients 
with chronic stroke was effective in improving 
the balance and functions in the lower 
extremities. 
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Question. A loss of bimanual coordination is 
almost always observed after a unilateral 
stroke and has functional consequences in the 
patient daily activities. Bimanual motor skill 
learning is a key issue in neurorehabililation. 
Robotic device allows stroke patient to learn 
complex bimanual skills and to explore how 
they (re-) learn to coordinate the upper 
limbs. Our hypothesis was that patients with a 

chronic stroke are able to learn, retain and 
generalize a new bimanual task using a robotic 
device. We also explored whether bimanual 
motor skill learning was similar in healthy 
individuals and patients. 

Methods. Over three consecutive days, 
twenty-four chronic stroke patients and healthy 
individuals trained on a bimanual 
neurorehabilitation robot REAplan® 
(AXINESIS, Wavre, Belgium). The CIRCUIT, a 
serious game designed for motor skill learning, 
is a complex asymmetrical bimanual 
coordination task requesting to learn a new 
bimanual control policy. With a common cursor 
controlled by coordinated movements of the 
upper limbs interacting with the robotic 
handles, the subjects were instructed to 
perform as many laps as possible on a 
complex circuit during the 1-minute blocks 
(speed constraint) while keeping the cursor 
within the track (accuracy constraint). Through 
virtual walls imposed by the REAplan®, one 
hand controlled exclusively lateral 
displacements of the common cursor, the other 
hand controlled exclusively sagittal 
displacements. The primary outcome used to 
quantify training-induced improvement was a 
bimanual speed/accuracy trade-off. Several 
clinical scales were used to evaluate overall 
motor-sensory-cognitive functions. 

Results. All of the healthy individuals and most 
of the chronic patients were able to improve 
and retain the complex bimanual skill. 
Correlation between bimanual motor skill 
learning and clinical scales will be presented. 

Conclusions. Chronic stroke patients are still 
able to learn a new bimanual motor skill 
learning using a robotic device, but their data 
showed large inter-individual variability. Thus, 
the next step will be to explore the impact of 
the stroke size and localization on bimanual 
motor skill learning. 
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Question: Constraint-induced movement 
therapy (CIMT) is a standard therapy to 
improve affected upper extremity motor 
function in chronic stroke patients. However, it 
is known that CIMT has limited practical 
significance for stroke patients with severe or 
moderate hemiparesis. Recently, robotic 
training and botulinum toxin (BTX) injection 
have been interesting options as an add-on 
intervention to CIMT. This study aimed to 
examine the factor of improvement on upper 
extremity function in combined therapy of 
robotic training and botulinum toxin injection 
with CIMT n chronic stroke patients with 
severe or moderate hemiparesis. 

Method: This retrospective study included 
chronic stroke patients who underwent CIMT at 
a college hospital between 2012 and 2019. 
From one week after BTX injection, the 
patients received one hour of robotic training 
(ReoGo-J) and 0.5 hour of CIMT three per 
week for 10 consecutive weeks (total 45 hours 
of training). The Fugl-Meyer Assessments, 
Action Research Arm Test, and Motor Activity 
Log (MAL) were used before and after 
intervention. The changes of MAL-AOU 
(Amount of Use) and MAL-QOM (Quality of 
Movement) before and after intervention were 
divided into two groups with changes of 0.5 or 
more and less than 0.5. Between-group 
comparisons regarding age, days from onset to 
training, various upper limb function 
evaluations, total amount of BTX units injected, 
and Modified Ashworth scale of upper limb 
flexors before intervention were analyzed by 
Unpaired T test. 

Results: Total 13 patients were included in this 
study. The two groups, divided by the changes 
of MAL-AOU and MAL-QOM, were completely 
identical. Between-group comparisons showed 
significant differences in age and total amount 
of BTX units injected before intervention. 

Conclusions: This study suggested that CIMT 
combined with robotic training following 
botulinum toxin injection may enhance the 
recovery of motor function with practical 
significance in chronic stroke patients with 
severe or moderate hemiparesis after stroke. 
Improvements beyond the minimal clinically 
important difference in MAL have been shown 
to be affected by age and upper limb function 
before intervention. 
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Question. While novel rehabilitation 
interventions such as robotics and virtual 
reality improve upper extremity outcomes in 
people with stroke, gains are equivalent to 
those obtained through conventional therapy. 
Research, however, often focuses on the 
effectiveness of a one-size-fits-all, single 
intervention. Our objectives were to establish 
the feasibility and efficacy of a perSonalized 
UPper Extremity Rehabilitation (SUPER) for 
persons with stroke, combining virtual reality, 
robotics and electrical stimulation. 

Methods. We employed a single-subject 
design with multiple baselines. The PREP 
algorithm was used to assess the integrity of 
the participants" corticospinal tract. Those with 
low potential for hand recovery (shoulder 
group) received an intervention (12, 1-hour 
sessions over 4 weeks) consisting of robot-
assisted reaching movements and 
unsupported VR reaching activity. The number 
and difficulty of robotic vs VR trials was 
adjusted according to each participant"s 
abilities. Participants with high potential for 
hand recovery (hand group) received the same 
intervention as those in the shoulder group. In 
addition, the VR activity focused on hand 
opening movements, assisted by EMG-
triggered electrical stimulation. Throughout the 
study, we measured feasibility indicators 
related to process, resources, management 
and safety. The primary efficacy outcomes 
were the Fugl-Meyer assessment upper-
extremity section and the ABILHAND, a 
questionnaire to assess active function of the 
upper limbs (repeated 3x before and 1x after 
the intervention). 

Results. 28 participants completed the 
evaluations and intervention. The intervention 



was highly feasible, with a retention rate of 
93%, a high level of satisfaction and no unsafe 
events. In terms of efficacy, 18 participants 
(64%) displayed improvements in one of the 
primary outcomes that were greater than the 
minimal clinically important difference (Figs 1 
and 2). The proportion of participants 
responding to the SUPER intervention was 
similar in both groups. 

Conclusions. Our results suggest that a 
personalized intervention, focusing on either 
shoulder/elbow or the whole arm depending on 
the level of recovery, may be more appropriate 
than a "one-size fits all" approach where all 
participants receive the same intervention. 

Fig. 1 
 

 
Fig. 2 
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Question 

There are few reports on clinical practice and 
target populations for robot therapy (RT). Here 
we present our 10 years of clinical experience 
with the InMotion ARM robot by reporting on 

the characteristics of patients and RT 
sessions. 

Methods 

This study included data from stroke patients 
with upper limb (UL) paresis in the subacute 
phase who completed at least one series of 16 
one-hour sessions of RT in addition to 
occupational therapy. All patients were 
assessed using the Fugl-Meyer Upper 
Extremity (FM) score pre- and post-treatment. 
The pre/post change in FM score (∆FM) was 
analyzed using a Wilcoxon signed rank test. 
The following correlations were analyzed using 
a Spearman test: i) between ∆FM and the 
number of sessions performed, ii) between 
∆FM and FM initial score, and iii) between FM 
initial score and the number of sessions 
undertaken. 

Results 

Between 2009 and 2019, 178 patients meeting 
the inclusion criteria were included: (60±15 yrs 
(mean±SD), 58±36 days post-stroke, 33% 
female, 69% ischemic stroke, 27% severe UL 
impairment, 44% moderate and 29% mild). FM 
score at program onset was 32±20 pts. 
Patients performed 37±29 sessions over 
86±72 days. The duration was longer than the 
mean for 40% of the patients (up to 167 
sessions). The ∆FM was +13±14 pts 
(p<0.0001). The relationships between ∆FM 
and FM initial score and between FM initial 
score and the number of sessions were weakly 
correlated (ρ=-0.23, p<0.05; ρ=-0.27, p<0.001; 
respectively) while there was a strong 
correlation between ∆FM and the number of 
sessions (ρ=0.65, p<0.0001). 

Conclusion 

This study provides a rare description of the 
clinical implementation of RT in a large cohort 
of subacute stroke patients. This cohort was 
characterized by relatively young patients, 
mostly men, with a lower percentage of 
ischemic strokes than in the total stroke 
population. Overall improvement in UL 
impairment exceeded the Minimal Clinically 
Important Difference of the FM score (9 pts). 
RT was provided to patients with all severities 
of impairment, however the majority had 
moderate to severe impairment when they 
began the therapy. The results suggested that 
those patients with more severe impairment 
benefited the most from the intensive, long-
duration training provided. 
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Question The effectiveness of robotic 
exoskeleton training (RET) compared to 
conventional physiotherapy is not well-
demonstrated.  We seek to evaluate the 
feasibility of RET in different rehabilitation 
settings across Singapore and compare 
effectiveness with conventional physiotherapy. 
We describe initial experience and present 
preliminary results. 

Method Participants were recruited across 4 
rehabilitation settings – tertiary rehabilitation 
centre; community hospital; nursing home; 
senior care centre. Participants were >21 
years, Functional Ambulatory Category (FAC) 
0-3. Participants underwent 12 sessions of 
RET with EksoGT. 

Results We recruited 136 adults into the 
intervention arm. Of these, 93 had completed 
RET. 42 had stroke, 17 spinal cord injury. For 
stroke, improvement was greatest in those <1 
month post-stroke (FAC improved 0.50±0.27 to 
2.00±0.49, p=0.00) compared to those 1-9 
months post-stroke (FAC 0.36±0.27 to 
1.36±0.41, p=0.02) and those >9 months post-
stroke (FAC from 1.37±0.31 to 1.58±0.36, 
p=0.36). When compared to a cohort of 
inpatients <9 months post-stroke, there was no 
difference in gains. Of those who completed 
training, 17 had spinal cord injury.  Greater 
improvement was seen in those <9 months 
post-injury (FAC 0.33±0.33 to 2.00±1.15, 
p=0.30), while those >9 months still 
demonstrated significant improvement (FAC 
0.29±0.22 to 0.64±0.29, p=0.05). Conclusions 
Our preliminary results showed RET resulted 
in improvement in function.  However, 
performance was not better than conventional 
physiotherapy.  There are significant limitations 
in making such a comparison. Hence, we await 
further results from our, and other, studies to 
define the effectiveness of RET and its place in 

neurorehabilitation. Most participants 
responded positively to RET.  Cost of training 
with the device remains the chief concern.  In 
implementing this study, we found it feasible to 
apply RET in a community day rehabilitation 
setting.  While such a programme is relatively 
high-cost to the day facility, our study suggests 
that it is possible to off-load some work from 
tertiary and community hospitals to the 
community day facilities, particularly if close 
collaboration and communication is 
established. 
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Introduction 

After stroke, hemiparetic gait is characterized 
by asymmetric space-time gait features and 
muscular activity1. In order to counteract these 
impairments, the CNS develops 
compensations mechanisms such as pelvic 
hike or circumduction to increase foot 
clearance, higher involvement of the non-
paretic leg or co-activation of paretic muscles 
to stiffen weak joints2. 

As these strategies are due to paretic limb 
dysfunction, we think that reinforcing this limb 
and ensuring its symmetric movement by using 
a robotic device may reduce the compensation 
mechanisms. Our approach is supported by 
the work of Tan et al.3, who improved muscular 
synergies and gait clinical assessments in 
post-stroke patients after 3-weeks of unilateral 
robotic intervention based on residual paretic 
limb muscular activity. 

However, in order to achieve this purpose, the 
user needs to rely on the action of the robot 
and consider its movement as his own. The 
aim of this work is to study this process and 



the effects in the compensation mechanisms of 
post-stroke users. 

Materials & Methods 

We developed a robotic knee orthosis that 
assist the movement of the paretic limb to 
ensure the gait symmetry (Fig 1 - 
Exoskeleton). We implemented two strategies, 
the first one replicates the movement of the 
healthy leg over the impaired one, while the 
other synchronizes the application of a healthy 
gait pattern4 using the movement of the non-
paretic limb. 

We aim to evaluate the response to the robotic 
assistance on 15 post-stroke hemiparetic 
patients using kinetic, kinematic and muscular 
activity data. The patients will be asked to walk 
in a treadmill at a self-selected velocity during 
8 minutes and under different assistive 
strategies or without assistance. 

Results & Conclusion 

We expect that the use of the robot leads to a 
reduction of the compensation mechanisms 
and an adaptation of the muscular activity. 
Understanding the underlying adaptation to the 
robotic assistance in stroke patients may lead 
to an improvement of rehabilitation therapies 
based on these devices. 
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Question: Assess applicability and benefits of 
using functional electrical stimulation devices 
(FES) to improve drop foot (DF) as a 
complement of an increasingly technological 
neurorehabilitation program. Methods: Non-
systematic review based on published 
literature searched in MEDLINE/Pubmed and 
Cochrane databases by the terms: «functional 
electrical stimulation devices» and «orthosis» 
and «drop foot» restricted to title/abstract 
without language restriction. Results: DF-FES 
based devices seems to be useful as part of a 
rehabilitation program in patients with stroke, 
spinal cord injury, cerebral palsy and 
neurodegenerative diseases, once it 
contributes to: gait pattern improvement, faster 
walking speed, reduced energy expenditure 
and associated fatigue, amiotrophy prevention, 
improvement of cardiovascular capacity, 
muscle mass and mineral bone density and 
promote neuroplasticity. Nowadays, 
commercial DF-FES devices available are 
based in an open-loop architecture where the 
stimulation profile doesn"t adapt during gait. 
Closed-loop strategies, able to adapt, were 
already tested, with some limitations that 
should be improved. Other control strategy is 
tilt angles sensing. Also, most devices rely on 
single channel stimulation of the tibial anterior 
during the swing phase. Advances in 
stimulation and sensing technologies and 
control strategies have made FES devices 
more efficient and reliable. Portable stimulators 
featuring multi-channels allows control of a 
higher number of muscles during gait. Melo et 
al works in the development and testing of a 
flexible low-cost platform for rapid prototyping 
of FES devices, which goals are reduced 
execution complexity, development time and 
production cost. Possible adverse effects 
reported are: skin irritation and associated falls 
associated. The biggest disadvantage is the 
cost associated with this type of technology. 
Conclusion: DF-FES devices seems to be a 
practical tool to consider and include in a 
neurorehabilitation program for its functional 
and cardiovascular benefits that allows a better 
participation in physical therapy treatments and 



activities. Nowadays, technology evolution 
imposes a new perspective and challenge for 
Rehabilitation Medicine that must work closely 
with medical engineering. 

P0599 
ASURP (Advanced Stroke Upper 
Extremity Rehabilitation Program) - 
a methodological approach aimed at 
improving arm-hand performance 
after stroke by application of 
emerging technology in a lab 
environment (Neuro arms + hands 
lab) at Qatar Rehabilitation Institute 
(QRI), Qatar 

P. I. Chandran1 

1Hamad Medical Corporation, Occupational Therapy, 
Doha, Qatar 

Introduction: About 2/3rd of all patients 
admitted with stroke have upper limb paralysis 
of varying severity and approximately, 2/3rd of 
2-4 year poststroke survivors continue to 
experience loss of upper limb function. 

Question: can extensive and effective use of 
Technology along with traditional treatment 
approaches improve the arm-hand functions  

To initiate a protocol based on existing 
information and research to guide Therapist in 
systematically designing a Stroke patients arm-
hand rehabilitation program faster and better 
after a Stroke? 

Methodology : 

1.Clients were divided into 3 groups based on 
the Concise Arm and Hand Rehabilitation 
Approach in Stroke ( CARAS) 

2.Clients who might benefit from more intense 
treatment of upper limb defecits will be 
selected from Inpatients, Outpatients and 
Daycare were used in this program.They 
were given minimum 1 hour and maximum 2 
hours more than their regular treatment only 
for improving the arm-hand performance after 
Stroke using all the technology in Neuro arms  
+ hands lab based on our specialized detailed 
upper limb focussed assessment. 

3.The technology used was but not limited to 
BTE Primus, Amadeo of Tyromotion, Armeo of 
Hocoma, H-200 of Bioness, Regrasp, Hand 
tutor, Hand of Hope etc. 

Results: Signiifcant changes were noted in the 
Action-Research Arm- test ,Brunstrom-Fugl-
Meyetr Test and Wolf Motor Assessment which 
was used to measure the improvement. The 
qualify of life showed improvement, patients 
and family members were extremely motivated 
which was refelected in their feedbacks.In 
addition, as part of practice based evidence, a 
comprehensive approach was recommended 
for upper extremity Rehabilitaion (ASURP). 

Conclusions: QRI follows client-centered 
occupational therapy intervention. Therapy 
provided at QRI for patients with stroke 
therefore are patient specific and not based on 
any specific standardized therapy protocol. 
Effect of various Therapy modalities, recent 
technology and their intensities during regular 
therapeutic care following stroke on upper 
extrmeity Rehabilitation has helped clinicans 
provide the best possible care for improving 
arm-hand performance after Stroke which had 
a great impact on the qualify of life of these 
clients.  

Fig. 1 
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Place of cognition in upper limb 
robotic assisted therapy trials 

G. Everard1, K. Ajana2, S. Dehem1, G. 
Stoquart1, M. Edwards2, T. Lejeune1 

1Université Catholique de Louvain, Institut de recherche 
expérimentale et clinique, Brussel, Belgium 2Université 
Catholique de Louvain, Institute Of NeuroScience, Brussel, 
Belgium 

Background: Stroke patients who suffer from 
cognitive impairments might be unconsidered 
in upper limb robotic trials. 

Objective: The aim of the study was first to 
determine how often stroke patients with 
cognitive problems were enrolled in trials that 
studied upper limb robotic assisted therapy 
effectiveness and second how often those 
trials measured cognitive outcomes. 

Methods: A literature search was conducted 
on the databases Pubmed, Scopus and 
Cochrane Library. Studies were eligible if they 
included stroke patients, investigated robotic 
rehabilitation therapy"s effectiveness on the 
upper limb, were published after 2010, were 
systematic reviews and were written in English. 

Results: We selected 6 relevant systematic 
reviews covering, altogether, 66 articles and 
2214 patients. Among the trials issued from the 
reviews, only 8 (12%) enrolled stroke patients 
with unpreserved cognition whereas 49 (74%) 
excluded them. The other nine trials (14%) 
were classed as unclear as they either 
excluded patient unable to understand simple 
instructions or did not specify if they included 
patients with cognitive disorders. Furthermore, 
less than 10 % of those papers used cognitive 
measures as outcomes. 

Conclusion: This review highlights a certain 
lack of consideration for stroke patients facing 
cognitive impairments in upper limb robotic 
trials. This may be due either to a motor 
concern in robotic therapy or to a belief that an 
impaired cognition would lead to 
comprehension issues during task instructions. 
However, cognition is importantly involved in 
complex motor relearning processes. 
Therefore, more attention should be given to 
the cognitive rehabilitation of stroke patients 
when developing robotic devices. 

P0601 
Using artificial intelligence to 
extract movement quality 
information of the trunk and upper 
limb in MS during a reaching task 
from a standard video 

A. Basteris1, J. Raats2, I. Lamers2, P. Feys2 

1University of Southern Denmark, Mærsk McKinney Møller 
Institut, Odense, Denmark 2Hasselt University, Hasselt, 
Belgium 

Question 
Can artificial intelligence support a clinician"s 
decision during an observational assessment 
by extracting movement information from a 
video? 

Methods 
Thirteen people with MS participated in this 
study and were assigned to the High 
Performers group (HP,N=7,4F, mean age 56) 
or Low Performers group (LP,N=6,5F,mean 
age 54) based on their ARAT score 
(below/above 50). Healthy adults participated 
as a control group (C,N=7,4F,mean age 45). 
Subjects performed the reaching performance 
scale [1], reaching five times to a close target 
and five times to a far target, while being filmed 
by a standard camera. We processed videos 
with PoseNet, a free software that allows for 
skeletal tracking by using AI[2]. Angles of 
trunk, shoulder flexion and elbow extension 
were calculated based on coordinates of hip, 
shoulder, elbow and wrist (Fig.1 left). Figure 1 
(right) shows the angles tracked for a typical 
subject, for the two different target distances. 
For each subject and target we calculated 
mean, maximum, minimum value and their 
difference (as indicator of displacement) of 
trunk, shoulder and elbow joint angles. We 
performed a mixed factors ANOVA (within 
factor target, between factor group), in order to 
evaluate whether the system is able to observe 
differences in these metrics.  



Results 
Fig.2a shows trunk displacement for three 
groups, for both targets. We found significant 
differences between groups, with both HP and 
LP groups moving their trunk more than C. 
We found no group differences in shoulder 
angles, and for the elbow differences only for 
its minimum angle (Fig.2b), with both HP and 
LP lower than C.  

Conclusions 
Although further research on validity and 
reliability is needed, Posenet is a viable option 
for extracting movement information from 
videos to support clinical assessment and 
scoring of the reaching performance scale. 
This tool can also be useful on existing 
datasets, such as videos from previous trials. 

[1] M. F. Levin,A.Rochette et al."Development 
and Validation of a Scale for Rating Motor 
Compensations Used for Reaching in Patients 
With Hemiparesis: The Reaching Performance 
Scale," Phys. Ther., , Jan. 2004 

[2] R. A. Clark,Y.H.Pua et al.,"Three-
dimensional cameras and skeleton pose 
tracking for physical function assessment" Gait 
Posture, Feb. 2019 
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Demographics and preliminary 
outcomes of exoskeleton robotic 
therapy in Neurological disorders – 
A Singapore Study 

S. Ramaswamy1, E. Chew1 

1Alexandra Hospital/National University Health System, 
Rehabilitation Medicine, Singapore, Singapore 

Background Exoskeletal robots are designed 
to provide assistance in daily living activities 
such as standing, squatting, and walking. 
Although this technology has integrated in to 
clinical practice, many clinical questions such 
as intensity, functional gains in various 
neurological disorders with different disease 
durations are yet to be addressed. The I Move 
study is one of the largest study aiming to the 
assess the cost efficiency, functional 
outcomes, acceptance of technology using the 
exoskeleton robotic suit in participants with 
various neurological disorders as opposed to 
the use of conventional Physical therapy 
interventions.Methods Participants from 5 
different centres are randomly allocated to both 
groups.participant must be over 16 years and 
their Functional Ambulation Category (FAC) 
score should be 3 and below. A total of 137 
participants were recruited under the 



exoskeleton group and 16 of them signed up 
for control group. Participants were 
categorized based on their diagnosis; Stroke, 
Spinal cord disease, and others. Participants 
received 12 sessions of exoskeleton robotic 
therapy focusing on improving strength, tone, 
cardiovascular endurance, and functional 
improvements. Control group participants 
received conventional physical therapy 
interventions for twelve sessions. Participants 
were assessed using FAC, Tardieu scale, 
Clinical Outcome Variable Scale (COVS), and 
6-minute walk test. Outcome measurements 
were measured at three stages Results 
Participants were categorized by disease 
duration; acute - 9 months. After one year trial, 
93 participants have completed 12 sessions of 
exoskeleton robotic training. Participants with 
stroke diagnosis were the largest number of 
participants recruited followed by spinal cord 
diseaseChronic disease category participants 
are the highest number followed by acute 
category and sub- acute category.Average age 
of participants were 56.3 years with the mean 
age of 17.1 years. The study is 
ongoinghowever, the preliminary findings 
reported significant improvement in FAC 
scores in stroke patients compared to other 
disease category. The acute stroke category 
has significant improvement compared to the 
chronic stroke category. Preliminary analysis 
also suggests that stroke category has shown 
functional gain in COVS.  
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The psychological effects of a 
babyloid – a pilot study 

E. Takano1, K. Ito2, S. Suzumura2, N. Maeda2, 
Y. Ito2, I. Makino3, T. Abiko3, S. Oi3, I. Kondo1,2 

1National Center for Geriatrics and Gerontology, Center of 
Assistive Robotics and Rehabilitation for Longevity and 
Good Health, Obu, Japan 2National Center for Geriatrics 
and Gerontology, Department of Rehabilitation Medicine, 
Obu, Japan 3Togo Seisakusyo Corporation, Aichi-gun, 
Japan 

Question: A babyloid (Smibi®; Togo 
Seisakusyo Corp., Aichi-gun, Japan) was 
developed as a healing robot for people with 
dementia. The objective of this study was to 
analyze changes in cerebral blood flow (CBF) 
when healthy younger women were using 
Smibi® in order to determine the psychological 
effects of the robot. 

Methods: Participants were 20 healthy right-
handed young women (25.4 ± 4.3 years) who 
had never taken care of children. Exclusion 
criteria were organic brain disorders and the 
Self-rating Depression Scale (SDS) ≥ 50/80 
points. This study was approved by the 
Medical Ethics Committee of the National 
Center for Geriatrics and Gerontology (No. 
1081). Smibi® has a built-in gyro sensor and 
was designed to express positive responses 
(e.g. laughing and smiling) when users take 
care of it. However, if users neglect the robot, it 
shows negative expressions (e.g. whimpering 
or falling asleep). In this study, a customized 
version of Smibi® that was programmed to 
automatically operate when it was turned on 
was used. The ratio of action was set up to 
45% positive, 36% neutral (e.g. babbling), and 
19% negative. The oxyhemoglobin (oxy-Hb) 
concentration of the whole head was 
measured using functional near-infrared 
spectroscopy (FOIRE-3000; Shimadzu Corp., 
Kyoto, Japan) in the 3 following tasks: Task A, 
sitting only (3 min); Task B, hugging the 
inactive robot (3 min); and Task C, hugging the 
active robot (3 min). The outcome measure 
was the mean oxy-Hb concentration in the left 
PFC during the 3 tasks. The mean oxy-Hb 
concentration was compared among the tasks 
using Tukey type multiple comparisons. 
Statistical analysis was conducted using SPSS 
Statistics (version 24 for Mac; IBM, Chicago, 
IL, USA) with the significance level set at P < 
0.05. 

Results: The mean oxy-Hb concentration in 
left PFC was 0.009 ± 0.056 nM•cm in Task A, 
0.012 ± 0.061 nM•cm in Task B, and -0.003 ± 



0.060 nM•cm in Task C. There were significant 
differences between Tasks C and A, and 
Tasks C and B, but there was no difference 
between Tasks B and A (Figure 1). 

Conclusions: CBF was found to decrease 
when subjects hugged the active robot but it 
did not change when hugging the inactive 
robot. It was suggested that the babyloid might 
change users" CBF change compared to a 
baby doll. 

Fig. 1 
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The influence of EMG-driven robotic 
training on strength, muscle mass 
and mobility using Luna EMG robot 
with patients after stroke 

A. Poświata1, P. Lewandowska-Sroka2, A. 
Roksela1, M. Kliś1, D. Kozak1, K. Bienias1, M. 
Mikulski1 

1EGZOTech Sp. z o.o., Gliwice, Poland 2RehStab Private 
Healthcare Centre, Department of Neurological 
Rehabilitation, Limanowa, Poland 

Question 

Luna EMG is a rehabilitative robot with 
assessment and training options, especially 
useful in rehabilitation of neurological patients. 
The device uses EMG-driven robotic 
technology to enable or facilitate patients" 
movement during the training of upper and 
lower limbs. In order for a robot to assist with 
the movement, the patient muscle activity 
needs to reach the set threshold. This 
approach is mostly effective with patients 
suffering from clinical weakness.  
The aim of this study is to assess whether the 
lower limb training protocol, with the usage of 

EMG-driven robotic device, can improve 
strength, muscle mass and mobility of ischemic 
stroke survivors. 

Methods 

A total of 48 patients admitted to an early 
stroke rehabilitation ward (up to 3 months after 
a stroke) were randomly divided into two 
treatment groups. Patients in the intervention 
group received  traditional physiotherapy and 
training on the Luna EMG device, whereas 
patients in the control group received 
traditional physiotherapy only. The participants 
underwent treatment five times a week for a 
total of 6 weeks. The amount of time spent in 
therapy was the same for both groups. 
Assessment of knee flexors and extensors 
muscle force was performed using Lovett 
scale. The thigh circumference was measured 
5 cm and 15 cm above patella. To assess 
mobility, Rivermead Motor Assessment (RMA) 
scale has been used. Data were gathered at 
baseline; after 2 weeks, then after 4 weeks, as 
well as at the end of the treatment. 

Results 

After 6 weeks, significant improvement for 
thigh circumference 5 cm (p=0,0004) and 15 
cm (p=0,052) above patella was observed only 
for the intervention group. The results indicate 
that there has been a significant improvement 
in Lovett and RMA scales in both groups 
compared to the pre-test (p<0,0001). 

Conclusion 

EMG-driven robotic training can be beneficial 
for post-stroke patients. It seems it may be 
especially advantageous for the prevention of 
muscle atrophy, since the thigh circumference 
increased only in the intervention group. These 
results indicate that using rehabilitation robots 
during therapy may contribute to an integrated 
and optimized approach. 

P0605 
Validation of accelerometry-based 
assessment of unilateral and 
bilateral upper limb movements 
during functional tasks 

I. Poitras1,2, J. Clouâtre2,3, A. Campeau-
Lecours2,3, C. Mercier1,2 

1Laval University, Department of rehabilitation, Quebec 
city, Canada 2Center for Interdisciplinary Research in 
Rehabilitation and Social Integration (CIRRIS), Quebec 



city, Canada 3Université of Laval, Department of 
mechanical engineering, Quebec city, Canada 

Question : The coordinated use of both upper 
limbs (UL) is required in many everyday 
activities. Patients seen in neurorehabilitation 
have UL motor deficits often leading to non-
use of the most affected UL (e.g. stroke, 
cerebral palsy), but the clinical tools available 
to measure the use of ULs in everyday life are 
limited and often subjective. The aim of this 
study is to evaluate the criterion validity of 
accelerometry-based assessment of unilateral 
and bilateral activity in comparison to an 
observation-based assessment (gold 
standard). 

Methods: Five healthy subjects performed 
seven functional tasks requiring a different 
involvement of both ULs. They wore inertial 
measurement units (IMU) (Actigraph GT9x) at 
wrist level on each UL, and were being filmed. 
For accelerometry-based assessment, data 
from the IMUs were converted into activity 
counts(AC) and a threshold has been set to 
convert the signal to either no movement or 
movement (AC<100= no movement, AC>100= 
arm movement), leading to an accelerometry 
based movement rating (ACBM). For 
observation-based assessment, an evaluator 
observed each video, and scored the presence 
or absence of movement for each UL. Then, 
an use ratio (UR; movement of the non-
dominant UL / dominant UL) was computed for 
each method (ACBM vs video). Spearman 
correlation coefficients (r) and a Bland-Altman 
(BA) analyses were performed to compare the 
URs obtained with each method through the 
seven tasks for each subject.  

Results: Correlations were high for three 
subjects (r>0.9) and moderate for the two 
others (0.7<,r<0.8). The moderate correlations 
were mainly explained by discrepancies for 
one task requiring small movements (cutting 
dough) that were not always detected by the 
ACBM. The BA plots showed similar results, 
with only two values falling out of the 
confidence interval (cutting dough for the same 
two subjects). Correlations were improved (all 
r>0.8) by removing this task from the analyses. 

Conclusions: Accelerometry-based 
assessment is a valid tool to assess unilateral 
and bilateral UL activity. However, this method 
sometimes underestimates UL activity in tasks 
requiring movements of small amplitude in 
comparison to observation-based assessment. 

 

P0606 
Validity and reliability of a new 
method for evaluation of spasticity 
in the lower limb 
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Melin1, J. Plantin1, J. Borg1, P. Lindberg1,2 

1Karolinska Institutet, Department of Clinical Sciences, 
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Question 

Understanding how sensorimotor impairments 
can limit patients' activity levels is an important 
challenge in neurorehabilitation research with 
high clinical relevance. The NeuroFlexor 
method has been developed on the basis of a 
generally recognized need to measure 
spasticity more accurately, distinguishing the 
muscle resistance arising from hyperactive 
stretch reflexes from the resistance caused by 
pathological changes in passive muscle 
properties. 

The objective of this study was to assess 
validity, reliability and normative data of a new 
diagnostic instrument, the NeuroFlexor foot 
module. 

Methods 

Twenty patients in chronic phase after stroke 
and with varying degrees of spasticity 
according to clinical assessment, were 
examined with the NeuroFlexor foot module. 
Elastic, viscous and neural components of 
passive movement resistance were quantified 
(in Newtons, N) during passive ankle flexion at 
controlled velocities. Validity was studied by 
comparing quantitative surface 
electromyography signals of calf muscles 
recorded during NeuroFlexor assessment, with 
the neural component that reflects stretch 
reflex mediated resistance. A test-retest design 
(with a two-way random effects model) studied 
intra-rater reliability. To optimize the 
NeuroFlexor assessment protocol and to 
investigate the velocity- and position-
dependence of the spasticity response, various 
knee and ankle joint positions and stretch 
velocities were also studied. Finally, one 
hundred healthy subjects have been evaluated 
to provide reference data and to establish cut-
off values. 

 



Results 

Preliminary results in stroke patients indicated 
a correlation between the neural component 
and the stretch-induced muscle activation on 
integrated electromyography, and an increase 
in neural component with increasing stretch 
velocity, which is a velocity-dependent 
response. The neural component, measured 
with the NeuroFlexor, thus reflects the stretch-
reflex-mediated resistance during passive 
muscle stretch, in agreement with Lance"s 
definition of spasticity. Reliability was good for 
all the components (ICC2,1 ≥ 0.87). 

Conclusion 

Findings provide preliminary evidence of 
validity and reliability of the NeuroFlexor foot 
module, an easy-to-use biomechanical method 
to quantify lower limb spasticity. 

P0607 
Impact of neuronally-controlled 
exoskeletons on stroke 
rehabilitation 

A. Lumetzberger1, P. Zellhofer1 

1University of Applied Sciences for Health Professions 
Upper Austria, Occupational Therapy, Linz, Austria 

Research question: In cases of rehabilitation 
of hemiparietal upper extremities in stroke 
patients, there are no standardized therapeutic 
standards, as far as the sensorimotor deficits 
are concerned. Therefore, there has been a 
growing interest in evaluating the use of 
neuronally-controlled exoskeletons. This 
systematic review addresses the following 
research question: What are the effects of the 
application of neuronally-controlled 
exoskeletons, particularly in the upper 
extremities, on the rehabilitation of patients 
during sub-acute or even chronical phases 
after stroke? 

Method: Following a systematic search 
strategy, electronic databases (CINAHL, 
PUBMED, COCHRANE, OT-SEEKER and 
PEDro) were searched, using the terms 
"stroke" AND "BCI" OR "brain computer 
interface" AND "exoskeleton". It was reduced 
to the period between 2014-2019 and resulted 
in 40 results in total. Five of them met the 
inclusion criteria, which referred to intervention 
method, phases after stroke, study design and 
publication language. The publications were 
critically appraised by using CASP checklists. 

Results: All five studies measured significant 
improvements in the sensorimotor 
performance of the upper extremities, using 
valid instruments of measurement (ARAT und 
FMA). Only 1/5 studies addressed the issues 
of activity and participation. This study claims 
to have found a significant increase in 
measures of satisfaction of the COPM. 
Regarding the degree of user-friendly 
application, 3/5 studies claim that there are no 
security issues at all. All five studies 
recommend the therapeutic application of 
neuronally-controlled exoskeletons on the 
upper extremities of stroke patients. 

Discussion: Scientific publications addressing 
the research question have found to be rare in 
number and long-term analyses are missing 
completely. The studies chosen for this paper 
lack a satisfying number of participants and 
used different exoskeletons. Also, the 
relevance for ADLs or the implementation of 
neuronally-controlled exoskeletons into the 
everyday life of patients have only been 
marginally addressed. 

Key words: stroke – neuronally-controlled 
exoskeleton – occupational therapy 
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[Question] Welwalk WW-1000 (Welwalk, Fig1) 
is a robot developed to support the walking 
exercise of hemiplegic patients. The robotic leg 
is attached to the paretic leg and exercise is 
performed on a treadmill. Previous pilot 
randomized controlled trial (RCT) in hemiplegic 
patients showed that the use of Welwalk in 
addition to regular physical therapy improved 
the degree of walking independence faster 
than regular physical therapy alone. The 
purpose of this study was to examine the effect 
of Welwalk on the walking independence of 



hemiplegic stroke patients in the subacute 
stage by a multicenter RCT using the PROBE 
method. 

[Methods] This study was approved by our 
institutional review board (IRB Approval No. 
CR19-046), registered in the Japan Registry of 
Clinical Trials (jRCTs042180078), and carried 
out as a multi-institutional joint research of 
eight facilities in Japan. The main inclusion 
criteria are as follows: primary stroke patients 
with hemiplegia, within 60 days after onset, 
aged 20 to 75 years, Stroke Impairment 
Assessment Set (SIAS) lower extremity total 
score ≤ 6, and Functional Independence 
Measure (FIM) walking score ≤ 3. The subjects 
were stratified by FIM walking score and 
randomly assigned to a group using a Welwalk 
(WW group) and a group using an orthosis 
(control group). The primary outcome was the 
degree of improvement in walking 
independence during the intervention period. 
Secondary outcomes included walking speed 
at the end of the intervention; FIM walking 
score and walking speed at discharge; and the 
length of hospitalization. The evaluation was 
conducted by blinded evaluators. The 
intervention period was four weeks. In the WW 
group, the exercise using Welwalk was 
performed six days a week. The WW group 
performed 40 minutes of Welwalk exercise and 
40 minutes of regular physical therapy, 
whereas the control group performed 80 
minutes of regular physical therapy per day. 

[Results] Ninety-one patients participated, 
among whom five dropped out during the 
intervention period. Therefore, 86 were 
included in the analysis of the primary 
outcome. All participants were discharged by 
the end of March 2020. The data are currently 
being verified. 

[Conclusion] In the presentation, the main 
analysis results including the primary outcome 
will be reported. 

Fig. 1 
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[Question] We have developed a gait exercise 
assistance robot, Welwalk WW-2000 (Toyota 
Motor Corporation, Aichi, Japan), equipped 
with a marker-less motion capture system. This 
system integrates the information from a three-
dimensional sensor, an inertial sensor, a knee 
angle sensor, and a foot pressure sensor to 
detect abnormal gait patterns during treadmill 
walking with the robot in real-time. However, 
the criterion validity of the motion capture 
system was not clear. The purpose of this 
study was to investigate the criterion validity of 
the system.  

[Methods] Twelve healthy adults (male = 6, 
age: 28 ± 3 years, height: 167 ± 8 cm, weight: 
58 ± 6 kg) equipped a knee-ankle-foot robot, 
walked on a treadmill with a handrail, 15 steps 
each, simulating abnormal gait patterns with 
four degrees of severity. The simulated 
abnormal gait patterns were as follows: hip 
hiking, circumduction, retropulsion of the hip, 



excessive hip external rotation, excessive 
lateral shift of the trunk over the unaffected 
side, knee extensor thrust, and medial whip. 
The treadmill speed was set to 0.55 km/h. Gait 
was recorded using the marker-less motion 
capture system and a marker-based three-
dimensional motion analysis system, 
KinemaTracer ® (Kissei Comtec Corporation, 
Nagano, Japan). The parameters of each 
abnormal gait pattern were calculated based 
on the coordinates of landmarks detected from 
both devices. Spearman"s rank correlation 
coefficient was calculated for each participant 
to examine the correlation between the 
calculated parameters of both devices.  

[Results] The correlation coefficients of the 
parameters calculated by each device in each 
abnormal gait pattern are shown in Table 1. All 
abnormal gait patterns were judged as 
excellent. 

[Conclusion] The marker-less motion capture 
system, which detects abnormal gait patterns 
during gait training using the Welwalk WW-
2000, was highly correlated with the reference 
parameters calculated by the marker-based 
motion capture system. Therefore, the system 
had criterion validity. 

Fig. 1 
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Question 

People with neurological conditions including 
traumatic brain injury, spinal cord injury, stroke 
and multiple sclerosis and other disabilities due 
to neurological conditions can potentially 
benefit from the utilisation of hands free robotic 
exoskeleton to address gait and mobility 

impairment. This exoskeleton lifts patients from 
sitting and supports to maintain standing 
position, allowing them to take part in a set of 
supported walking. It carries out stretching 
exercises and makes possible to increase the 
dose, intensity and specificity of therapies in 
order to achieve rehabilitation goals with the 
added benefit of having the upper limbs free to 
participate in therapy regimes simultaneously. 
We carried out a usability evaluation of REX 
Bionics, a Hands Free Robotic Exoskeleton to 
assess benefits to our patient cohort. 

Methods 

3 staff members were trained in using the 
device. They then trained other 27 staff 
members who trialled the device on 
colleagues.  4 patients were given the chance 
to try the device out-of-normal therapy time 
and share their user perspective. Feedback 
was recorded on a standard questionnaire to 
evaluate the ease of use and efficacy of 
therapy. 

Results 

20 (74%) of assessors felt that the patient 
measurements were easy and manageable. 
 Two trained staff members were not confident 
or were unsure on how to fit a patient on to the 
REX. 3 (75%) of the patients were happy with 
the session and felt that devices like the REX 
should be incorporated in routine therapy. 

Conclusion 

The use of REX bionics is promising in 
neurological rehabilitation. It provides patients 
to experience the robot assisted mobility. Our 
cohort of patients found it to be positive but felt 
that a more extended use is necessary to 
assess the benefit in the long term. The 
impression of the staff was that while the 
finding from the study was encouraging,  it 
would be difficult to replace with traditional 
therapy, but could be a valuable adjunct.We 
could expect the better outcome with the 
correct patient selection for the device with 
cognitive guiding and sustained use of the 
device for an adequate period of time.More 
comprehensive training is required to maximise 
the practical application of the device and 
confidence within the team with the use of it. 
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Background: Considering that excessive 
dependence on assistive force provided by 
robots may interfere with the patient"s active 
learning and participation, we hypothesized 
that the use of an active-assistive robot does 
not lead to a more meaningful difference with 
respect to upper extremity rehabilitation than 
the use of an active robot. Accordingly, we 
aimed to evaluate the differences in the clinical 
and kinematic outcomes between active and 
active-assistive robotic rehabilitation among 
stroke survivors. 

Methods: In this single-blinded randomized 
controlled trial, we assigned 20 stroke 
survivors with upper extremity dysfunction 
(Medical Research Council scale score, 3 or 4) 
to the active (ACT) and active-assistive 
(ACAS) robotic rehabilitation groups in a 1:1 
ratio and administered 20 sessions of 30-
minute robotic intervention (5 days/week, 4 
weeks). The primary (Wolf Motor Function Test 
[WMFT]-score and -time: measures activity), 
and secondary (Fugl-Meyer Assessment [FMA] 
and Stroke impact scale [SIS] scores: measure 
impairment and participation, respectively; 
kinematic outcomes) outcome measures were 
determined at baseline, after 2 and 4 weeks of 
the intervention, and 4 weeks after the end of 
the intervention and compared. Furthermore, 
we evaluated the usability of the robotic 
devices by conducting individual interviews 
with the participants. 

Results: In both the groups, the WMFT-score 
and -time improved over the course of the 
intervention; the former decreased but the 
latter increased after the completion of the 
intervention. Time had a significant effect on 
the WMFT-score and -time, FMA-UE, FMA-
prox, and SIS-strength; group × time 
interaction had a significant effect on SIS-
function and SIS-social participation (all, 

p<0.05). The ACT group showed better 
improvement in participation and kinematic 
outcomes and invested more effort to complete 
a task (usability) than the ACAS group.  

Conclusions: There were no differences 
between the two groups regarding the 
impairment and activity domains. However, the 
ACT robots were more beneficial than ACAS 
robots regarding participation and kinematic 
outcomes. Considering the high cost and 
complexity of ACAS robots, ACT robots may 
be more suitable for administering robotic 
rehabilitation. 
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Question. Developmental Dyslexia (DD) is a 
widespread disorder in the paediatric 
population characterized by significant 
difficulties in learningdecoding and text 
comprehension skills, which significantly 
interferes with the general functioning and the 
academic achievement of the affected 
children.The rehabilitation of the disorder 
should be provided as early and efficiently as 
possible in order toensure maximum learning 
opportunities for the children and not 
tointerfere with their emotional development. 
Traditionally, DD rehabilitation approaches 
(that can be administered also by means of 
telerehabilitation tools) are divided between 
"task-oriented", which attempt to directly 
promote deficient reading skills, and "process-
oriented", which try to improve the skills 
underlying reading competence. Both of them 
have proven to be effective, although studies 
comparing their effects are still few. 

Method. A sample of 40 school-age children 
with DD or reading difficulties performed a 3-
months telerehabilitation treatment (Anastasis). 
The treatment aimed either at the automation 
of reading decoding skills through the software 
Reading Trainer 2 (Group 1), or at the 
enhancement of rapid visual naming skills 
through the software Run the RAN (Group 2), 



or at the enhancement of the abilities of 
inhibition, cognitive flexibility and updating in 
working memory of visual-verbal information 
through the software MemoRAN (Group 3). We 
compared the results of the 3 groups to 
determine the different effect of 
telerehabilitation treatments on the decoding 
skills and on the underlying neuropsychological 
processes. 

Results. Preliminary results showed a greater 
effect of Memoran on indices requiring control 
processes, while the effect on processes 
requiring automation was greater for the other 
telerehabilitation treatments. 

Conclusions. A greater understanding of the 
specific effects of different types of 
telerehabilitation treatments are necessary to 
personalize the treatments and to assure 
greater effectiveness. 
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Question. Educational Robotics (ER) aim to 
empower higher cognitive functions, as during 
robot programming the child has to set and 
sequentially think the steps to reach a target, 
verify and eventually reset a plan, all within a 
visuo-spatial backdrop. All these mental 
processes involve Executive Functions (EFs), 
a group of top-down processes crucial for 
adaptive and goal-directed behaviour, 
including the ability to control, update, and 
program information. Recent scientific studies 
demonstrated the effect of ER Laboratories at 
school on visuo-spatial updating and response 
inhibition in typical and atypical 5-6 years old 
children. Among different neurodevelopmental 
disorders, preterm spastic diplegia is a form of 
cerebral palsy that could benefit from ER 
Laboratories as children often show both core 
visuo-spatial and visuo-motor deficits and 
associated weakness in EFs 

The aim of this pilot study is to describe effect 
of ER within an integrated neuropsychological-
psychomotor training on EF, visuo-spatial and 
visuo-motor processes in 3-4 years children 
with preterm spastic diplegia. 

Methods. Three children carried out an ER 
training 60 min twice a week for 8 weeks within 
a small group using mainly the Bee-Bot, a bee-
shaped robot programmable by buttons 
positioned on the back, and two activities 
included in Quincey Quokka"s Quest, a picture 
evidence-based book created to promote 
updating and attention.   The children were 
tested before and after the training with a brief 
neuropsychological battery. 

Results. Bee-Bot and the group setting 
resulted to be two important elements for 
promoting children"s motivation and 
compliance. One child has participated only in 
8 out of 16 sessions for health reason. 
Improvements on visuo-motor integration skills 
and on speed in response inhibition tasks were 
found only in the two children, who regularly 
participated to the training. 

Conclusion. These findings suggest that ER 
represents a useful tool to be included in 
training children with preterm spastic diplegia 
to improve inhibition processes and to promote 
control and planning of fine motor sequences. 
Further larger studies are needed to confirm 
these data. 
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Background: Due to limited functional mobility 
observed in individuals with post-stroke 
hemiparesis, optimizing the walking 
performance is a key priority during the 
rehabilitation of these individuals.  

Questions: What are the effects of the 
Kickstart™ on walking and walking-related 
abilities among individuals with post-stroke 
hemiparesis? Does the provide changes in the 



relative muscular work (RMW) during walking-
related activities? What is the level of 
satisfaction of the patients with the 
Kickstart™? 

Methods: Eleven individuals with post-stroke 
hemiparesis performed a 5x sit-to-stand, 10-
meter walking test (10MWT) at natural and fast 
speed, incline walking test (IWT) and timed-
stair-test (TST). Electromyographic activity 
(EMG) of lower extremity muscles and bilateral 
RMW were recorded during the 10MWT. The 
satisfaction level with Kickstart™ was 
quantified. All outcomes were compared 
without to with Kickstart™. 

Results: Kickstart™ reduced (p≤0.008) the 
performance of individuals with post-stroke 
hemiparesis on 10MWT, IWT, and TST. Mild to 
moderate (12.03% to 34.95%) increase in 
RMW were observed in both paretic and non-
paretic legs during 10MWT at natural speed. At 
fast speed, RMW was limited to a mild 
increase (≤19.20%). Rectus femoris reduced 
(p=0.013) its maximal EMG amplitude on the 
paretic side with Kickstart™ at natural and fast 
speeds. Most participants (68.1%) were 
satisfied with the Kickstart™. 

Conclusions: Kickstart™ worsened the 
performance in walking and walking-related 
abilities among individuals with post-stroke 
hemiparesis. Participants were satisfied with 
Kickstart™ but reported not using it during 
future daily-living activities. 

Fig. 1 
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Question: Stroke is one of the main causes of 
death and acquired disability in adults, with 
motor dysfunctions in the upper limb occurring 
with a consequent reduction in functional 
abilities. Therefore, the work aims to develop 
and validate in the laboratory a robotic orthosis 
to assist in the rehabilitation of the upper limb 
of individuals with hemiparesis resulting from 
stroke. Methods: An innovative robotic orthosis 
with a modular and adjustable structure, 
transportable, light, resistant and low cost. The 
equipment passively performs the flexion and 
extension movements of the fingers and elbow. 
An exploratory study was carried out at the 
laboratory in order to verify the functioning of 
the biomechanical part, ensuring users the 
safe use of the equipment. The measurement 
of the maximum and minimum angle of flexion 
of the elbow was selected and the control and 
activation system was defined that would allow 
an ease of operation by the therapist / user. 
Results: The maximum and minimum angle of 
flexion of the elbow joint was defined 
considering the range of motion necessary to 
perform most functional activities. Thus, it was 
established in 10º-120º of flexion with a 110º 
degree free movement arc. Extreme 
amplitudes were avoided so that there was no 
overload and stress on the articular and 
ligament structures. To activate and control the 
orthosis, a cell phone application installed on a 
cell phone and / or tablet that communicates 
via bluetooth was selected, allowing complete 
control of the desired movements and remote 
monitoring of rehabilitation by a therapist. The 
application allows grading parameters such as 
time, speed, angulation and number of 
repetitions and allows activation by voice 
command, enabling the use by patients who 
have a high degree of motor impairment. 
Conclusion: It was observed the proper 
biomechanical functioning of the orthosis in the 
laboratory, producing organized movements, 
smooth and continuous, in the necessary 
angulation through the activation via 
application. The next step is to validate the 
equipment in individuals with loss of upper limb 



motor function due to stroke. Figure - Orthosis 
Robotic 
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Question: Robotic exoskeleton (RE) training 
has emerged as a clinical intervention 
alternative for recovery of walking function for 
individuals with spinal cord injury. 
Commercially available REs (EksoGTTM, 
ReWalkTM and Indego®) are used not only in 
clinic for rehabilitation, but also for mobility at 
home. Understanding RE-assisted gait 
mechanics is key towards confirming their 
safety and efficacy. Vertical ground reaction 
force (GRFV) during gait represents foot 
loading in vertical direction and has proven to 
be a crucial descriptor of gait performance. 
Studies have shown the effects of RE training 
on kinematics, electromyography, 
spatiotemporal, and plantar pressure 
measures. However, no one has systematically 
investigated the GRFV profiles during RE-
assisted gait. As a first step, in this study we 
compared GRFV profiles between independent 

overground (OG) and RE-assisted walking in 
healthy controls. 

Methods: Able-bodied (AB, n=6) individuals 
were trained to walk with each RE device 
under minimal supervision. After training, GRF 
data (120 Hz, force plates) from multiple walks 
were collected for each RE device, as well as 
independent OG walking at slow (OGslow), self-
selected (OGss) and fast (OGfast) speeds. 
EksoGTTM was tested under Max-Assist, 
Fixed-Assist and 2Free modes. Outcomes 
included GRF profile correlations (R) and rate-
of-change (slope) of GRF (GRFS). 

Results: For the AB group, RE-assisted GRFV 
(Fig. 1) were very strongly correlated (R=0.92-
0.99) to OGslow walk condition, with Indego® 
being the highest (R =0.99). Compared to the 
OGss condition, ReWalkTM and Indego® 
produced significantly stronger correlations 
(R=0.94 and R=0.93, respectively) than 
EksoGTTM (R=0.77-0.88) with the Max-Assist 
condition being the least correlated (R=0.77). 
Mean GRFS increased with speed during OG 
walking during double support. In EksoGTTM, 
GRFS during double support increased by 33% 
from Max-Assist to 2Free mode, similar to 
ReWalkTM and Indego®. 

Conclusion: For EksoGTTM (2Free), 
ReWalkTM and Indego®, GRFV profiles closely 
resembled OG walking at self-selected speeds, 
also, rate-of-change of GRF during double 
support was significantly higher. Future work 
will look into the correlations between changes 
in GRF under several conditions and its effect 
on walking speed. 

Fig. 1 
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Introduction 

The HandbikeBattle (HBB), a challenging 
handcycle event, incites people with lower-limb 
impairment to sports. Previous HBB studies 
have shown beneficial effects in participants on 
physical fitness and quality of life. However, 
some participants drop out during the training 
period, possibly influencing results from this 
cohort.  

Objectives 

1. Investigate the number and reasons for 
drop-out before the HBB. 

2. Investigate possible differences between 
competitors and drop-outs.  

Participants 

330 subjects with lower-limb impairment (eg. 
due to spinal cord injury, cerebral paresis, 
amputation) and handcycling ambitions, 
recruited from 12 rehabilitation centres in the 
Netherlands between 2013 and 2018. 

Methods 

Data including participant characteristics, 
physical fitness and mental health were 
collected before the start of the training period 
(T1). The primary outcome measures (number 
and reason for drop-out) were reported two 
weeks before the HBB.  

 

Results 

66 Participants (20%) dropped out after T1. 
The primary reason for dropout was health 
condition (n=35; 53%), followed by lack of 
motivation (n=17; 26%). There were no 
significant differences in physical capacity, 
disability or mental health between the groups 
at T1. However, a significantly lower 
participation in sports before enrolment was 
found in the drop-out group (3.6 ± 0.5 hours 
per week)  vs. the competitors (5.2 ± 0.3; 
p=0.016).  

Discussion and conclusion 

Thorough screening, including history of sport 
participation in relation to health and 
motivation, could influence success rate. No 
attrition bias was found for personal and 
disability characteristics other than sports 
participation.  

Clinical message 

To improve the experience of participants who 
have less acquaintance with sports, 
professionals should monitor their health 
condition and motivation throughout the 
training period.  

P0619 
World trends in the rehabilitation of 
patients with spinal cord injury – 
scientometric analysis of evidence-
based publications 

K. Kurnakova1, G. Ponomarenko1, I. 
Plishchenko1 

1Albrecht Federal Scientific Centre of Rehabilitation of the 
Disabled, St.Petersburg, Russian Federation 

QUESTION: To treat patients with spinal cord 
injury (SCI) we need more effective methods of 
medical rehabilitation. The purpose of the 
study is to analyse the evidence-based 
researches on the use of therapeutic physical 
factors and exercise in patients with chronic 
SCI. 

METHODS: A search was conducted for 
systematic reviews and clinical studies in the 
PEDro electronic database. In total, 401 
records were found by keywords "Spinal cord 
injury". 183 records from January 2014 to 
December 2019 included 3 practical manuals, 
59 systematic reviews (SR), 121 randomized 



clinical trials (RCTs) evaluated on the PEDro 
ten-point scale. 

RESULTS: The data of 19 SR and 42 RCTs 
with the highest statistical reliability were listed 
in the table and distributed according to the 
applied methods of physical and rehabilitation 
medicine. The largest number of studies was 
devoted to assessing the impact on the 
rehabilitation process of various types of 
physical exercises: aerobic/anaerobic training, 
training with virtual reality technologies, 
biofeedback and robotic systems. Classes for 
patients with SCI at the level of the lower 
cervical, upper thoracic sections included work 
with the motor segments of the upper limbs 
and upper body in the form of cycling and 
exercise. 

In many studies in addition to physical 
exercises, the subject of study was the 
influence of physical methods such as 
electrostimulation, botulinum therapy (BT), 
transcranial magnetic stimulation (TMS) and 
their combinations. 

Studies were conducted on the effectiveness 
of the use of acupuncture, auricular 
acupuncture and exoskeleton. 

CONCLUSION: The analysis of the studies 
included in the review revealed that convincing 
results were demonstrated by various forms of 
physical exercises, electrical stimulation and 
their combination in the rehabilitation of 
patients with a chronic course of SCI. The 
number of studies on the application of these 
techniques was the largest, and the quality of 
these studies was high. 

High-quality studies on the use of BP, TMS 
and BT have demonstrated their positive effect 
on the nature of rehabilitation of patients with 
SCI. There is insufficient data to evaluate their 
effectiveness and comparative characteristics. 
More researches are needed on these 
techniques. 
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Question: Rehabilitation aims to improve hand 
dexterity that has been impaired by tetraplegia. 
Adding interventions to conventional 
rehabilitation (CT) is widely consider to result 
in further improvements than CT. However, 
this question remains unaddressed. This 
network meta-analysis investigated the 
effectiveness of adding interventions to CT vs 
CT to alter hand-arm function of individuals 
with tetraplegia. 

Methods: Two independent reviewers 
conducted the systematic review following the 
PROSPERO protocol (CRD42018098506). 
The MEDLINE, PEDro CENTRAL, and 
SCOPUS® databases were searched for 
randomized controlled trials published in 
English language that included individuals with 
tetraplegia. After conducting the systematic 
review, we performed a network meta-analysis 
using Cohen"s d setting CT as reference. We 
sorted the different intervention and proposed 
a ranking of the intervention regarding the 
efficacy using P-score. We also calculated the 
heterogeneity (within design) and consistency 
(between design). 

Results: From 168 records identified, 29 
studies (all but 1 were single-center) were 
included in the systematic review, totaling 647 
participants with C2 to T1 tetraplegia 
(American Spinal Injury Association 
impairment scale A to D). Interventions lasted 
from 66 to 40320 minutes and consisted in 
massed practice (MP), use of robots, and/or 
functional electrical stimulation (FES). We 
analyzed 7 studies (207 participants) only for 
hand-arm function, comparing respectively CT 
(reference) to CT+robot (d=0.65; 95%CI [-1.09; 
2.39]); CT+FES (d=0.41, 95%CI [-0.47; 1.29]); 
CT+MP+FES (d=0.22, 95%CI [-1.52; 1.96]); 
CT+PRE (d=-0.17, 95%CI [-1.92; 1.57]). P-
score ranking was CT+Robot, CT+FES, 
CT+MP+FES, CT and CT+PRE with 
respectively P-scores=0.69, 0.63, 0.50, 0.35 
and 0.33. Analyses revealed both significant 
heterogeneity and inconsistency. 

Conclusions: Despite P-score ranking 
indicate that robot, FES or FES+MP are better 
than CT, limited number of studies with small 
sample, large confidence intervals of the effect 
and significant heterogeneity and 
inconsistency require more studies addressing 
whether adding intervention would further 
improve hand-arm function after tetraplegia 
than CT. 
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Objective: The clinical assessment of a 
pressure ulcer is based on a quantitative and 
qualitative evaluation. The realization of a 
transparency tracing for the evaluation of the 
wound surface remains a gold standard, but 
difficult to use in everyday life (availability of 
material, problems of data storage, time of 
calculation of the surface). Planimetric 
techniques developed with mobile applications 
can help to overcome these difficulties. The 
objective of our study is to evaluate the 
metrological qualities of a mobile application in 
free access in the evaluation of pressure 
ulcers. 

Method: Prospective validation study in non-
interventional research (2019_IRB-MTP_06-
02).  We included patients with spinal cord 
injury and pressure ulcers regardless of stage 
or location. We performed wound 
measurements using a ruler and a 
transparency tracing. The wound was 
measured twice by the principal investigator 
and also by an associate investigator (validity 
study, inter- and intra-observer reproducibility). 
For those wounds for which follow-up was 
possible, several evaluations were performed 
at regular intervals to study the sensitivity to 
change. 

Results: A total of 53 different pressure ulcers 
were measured with the transparency tracing 
(gold standard) and the application, to evaluate 
the validity of this new measurement. Intra-
observer reliability was studied on 44 wounds 
and inter-observer reliability on 42 wounds. 
Sensitivity to change was measured in 30 
wounds. The Bland-Altman method and the 
intraclass correlation coefficient were used in 
the calculation of validity and reliability. The 
detailed results are currently being analysed. 

Discussion and conclusion: Mobile 
applications can offer simple wound 
assessment solutions to overcome the 
problems posed by the creation of a 

transparency tracing, for example. However, 
the user must be aware of the metrological 
limits of these new tools for an application in 
everyday practice. 

P1015 
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Introduction:  

The spinal cord injury unit (SCU) at 
Sahlgrenska University hospital (SU) is 
responsible for the care of the western region 
of Sweden, around 2 million inhabitants. 

Traumatic injury to the cervical and upper 
thoracic spinal cord is associated with variable 

degrees of pulmonary dysfunction and 
disability dependent on the level and 
completeness of 

injury. Respiratory complications associated 
with SCI are now the most important cause of 
mortality in both the acute phase and a long-
term perspective. 

Design 

Retrospective study based on patient medical 
records. 

Setting 

The spinal cord injury unit (SCU) at 
Sahlgrenska University hospital (SU) which is 
responsible for the care of the western region 
of Sweden, around 2 million inhabitants. 

Participants 

All newly injured and newly diagnosed SCI 
patients who were admitted between 1/1/2010-
12/31/2014 to the SCU at SU. Both traumatic 
and non-traumatic SCI. 



Results 

136 patients were included. 84.6% (n=115) of 
the injuries was caused by trauma. The most 
common cause was fall, 33.1%. 

The patients with a cervical SCI had a 
significant higher risk of needing breathing aid. 
More than half of the cervical injury patients, 
53.1% suffered from one or several respiratory 
complications during their stay at the SCU, as 
compared to 20% of the ones with lower 
injuries. 

1/5 were deceased at follow up. The most 
common cause of death was due to pulmonary 
causes. Patients that suffered from respiratory 
complications at the SCU had a higher 
tendency of being deceased and were 
significantly more prone to die from pulmonary 
causes. 

Conclusion 

There was a significant higher risk of mortality 
of pulmonary causes if the patient had 
respiratory complications at the SCU. Even 
thou cervical SCI patients had a significant 
higher risk of respiratory complications and 
needing breathing aids, nearly 1/5 of the lower 
SCI patients also suffered from this. 

Keywords: Spinal cord injury, respiratory 
complications, pneumonia, breathing aid, 
survival 
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Background : Exoskeleton-assisted 
ambulation has been evaluated by studies with 
spinal cord injury (SCI) participants of 
heterogenous severity to be generally safe and 
feasible to achieve light to moderate-intensity 
exercise, with minimal to no assistance after a 
period of training. This case series of 3 
patients describes our centre"s experience 
with Ekso use for rehabilitating complete SCI 
patients. 

Method : Each patient was prescribed 12 
sessions of Ekso training over 3-9 weeks. 
Functional ambulatory category, clinical 
outcome variables scale, and cycle ergometer 
testing were done prior to the first session, and 
reassessed after 12 sessions. The distance 
walked, steps taken, patient"s perceived level 
of exertion were documented each session. A 
satisfaction survey was obtained after 
completion of 12 sessions. 

Results : Case 1 was a 47-year-old gentleman 
with neurologic level at T5 after a road traffic 
accident 10 years ago. He completed 12 
sessions, with overall increasing trend of steps 
per session, decreased level of assistance 
required to ambulate with exoskeleton, and 
improved trunk control. Case 2 was a 39-year-
old lady with neurologic level at T9 after a 
playground accident 3 years prior. She 
completed 12 sessions, and also demonstrated 
increasing number of steps taken per session. 
By the 12th session, she was able to use the 
exoskeleton with only contact assistance. 
Patient reported improved trunk control 
resulting in ability to do unlevel transfers 
independently. Case 3 was a 71-year-old lady 
with neurologic level at T7 after excision of an 
intradural extramedullary meningioma at that 
level. She has undergone 8/12 sessions thus 
far, also with increasing number of steps per 
session, and decreasing amount of assistance 
required for exoskeleton use. 

Conclusions : Exoskeleton training is a 
sustainable and well-received means of 
achieving physical activity in chronic complete 
SCI patients. Observations of improved trunk 
control after exoskeleton training require 
further confirmation and evaluation as to 
clinical significance. 
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[Background and aims] 

Our rehabilitation center is the major 
rehabilitation hospital for severe spinal cord 
injury by highly emergency care hospital in our 



prefecture. The purpose of this study is what is 
the role of our rehabilitation center for the 
spinal cord injury patients. Thus, we 
investigated the recent database of our spinal 
cord rehabilitation center and compared with 
our whole prefecture data. 

[Methods] 

Patients were recovery phase spinal cord 
injury patients who admitted our rehabilitation 
center from Jan. 2014 to Dec. 2017. Total 
number of patients was102. We compared this 
data with our whole prefecture data (total 
number 247). Evaluation items were gender, 
age at injury, cause of injury, injury level, ASIA 
impairment scale (AIS). 

[Results] 

Male percentage was 88.5% in our center data 
vs 76.3% in whole prefecture data. Mean age 
at injury was 57.1 vs 63.6, our center data was 
younger than whole prefecture data. Fall was 
the most cause of injury, then jumping from the 
higher place, traffic accident in both data. 
Injury level were 73.2% in cervical level, and 
26.8% in thoracic and lumber level in our 
center data vs 89.7% and 10.3% in whole 
prefecture data. AIS A and B were 24.1% in 
our center data vs 7.8% in whole prefecture 
data. AIS A and B were 25.2% in our center 
data vs 7.8% in whole prefecture data. 

[Conclusions] 

Characteristics of our center data versus whole 
prefecture data was younger, more thoracic 
and lumber lesion, and more complete paresis. 
This result suggests that our center is 
expected social recovery rehabilitation in our 
prefecture. 
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Background 

Central neuropathic pain related to spinal cord 
injury is notoriously difficult to treat and 
increase significantly the impairment in these 
disabling patients. So far, most 
pharmacological and surgical options have 
shown poor results. Recently, 
intrathecal ziconotide has been approved for 
use both for neuropathic and non-neuropathic 
pain. In this cohort study, we assessed 
responder rate and long term efficacy of 
intrathecal ziconotide in patients with pain 
related to spinal cord injury. 

Methods 

Patients presenting chronic neuropathic related 
to spinal cord lesions that was refractory to 
medical pain management were considered for 
inclusion. Those accepting were tested by 
lumbar puncture injection of ziconotide or 
continuous intrathecal infusion and if a 
significant decrease in pain scores (>40%) was 
noted, they were implanted with a continuous 
infusion pump. They were then followed up for 
at least one year with regular assessment of 
the evolution of pain and side effects. 

Results 

Out of the twenty patients tested fourteen 
(70%) had a decrease in pain scores of more 
than 40% but only eleven (55%) were 
implanted with permanent pumps due to side 
effects and patient choice. These were 
followed up on average for 3.59 years (±1.94) 
and in eight patients an above threshold 
decrease  (>40%) in pain scores was 
maintained. Overallfor responders to the test 
baseline Visual Analogic Score moved 
from 7.91 to 4.31 at last follow up with an 
average dose of 7.2µg of ziconotide per day. 
Six patients (30%) did not respond to any test 
and in three patients side effects precluded 
pump implantation. No significant long term 
side-effects of the molecule were noted at last 
follow-up. 

Conclusion 

This study shows the feasibility and efficacy of 
intrathecal ziconotide in more than 50% of the 
patients suffering from pain related to SCI and 
in whom no other therapeutic options are 
available. This data justifies the development 
of further studies such as a long term 
randomized controlled trials. 
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Question 

SMA determines marked physical disabilities in 
the affected individuals and an important 
burden on their kin, thus affecting the quality of 
life of the whole family1. 

We aimed, through an analysis of the children 
and adolescents with SMA kin"s burden and of 
its putative relations with the consequent 
coping strategies, to answer the question 
whether interferences are possible and if so, to 
what quantitative, statistically objectified level, 
could they be. 

Methods 

The study, approved by the Ethics Commission 
(No. 784/28.01.2020), was conducted in the 
NTCNRC "Dr. N. Robanescu", and included 15 
mothers of children and adolescents (aged: 15 
to 183 months) with SMA, relatives who were 
questioned using the largely accepted scales: 
PedsQL-Family Impact Module (PedsQL-FIM)2 
and Cognitive Emotion Regulation  

Data statistical processing encompassed t-test 
comparing, multiple linear regression, and 
Spearman"s rho correlations, availing SPSS v. 
24. 

Results 

Compared to average of the points that should 
be obtained from PedsQL-FIM in a 
hypothetical situation (maximum score 3600 
points) corresponding to systematic answers of 
"almost never" (score =2700), our lot is 
significantly different of this (p=0.001), having 
a smaller average, of 2125 points. 

In order to hierarchize different items from 
CERQ scale in function of their influence over 
the emotional status, a multiple linear 
regression has been performed, and the 
computed beta coefficients revealed "other 
blame" (β = 1.227) as the most important, then 
50 % less important, "rumination" (β =0.873). 

Then, we have calculated the most correlated 
pairs of items, by their coefficients, computed 
using Spearman"s formula. 

The most correlated pair (corresponding to a 
ρ= 0.720) is composed of "acceptance" vs 
"positive refocusing", followed by "acceptance" 
vs "putting in perspective" (ρ = 0.689). 

Finally, we have calculated the correlations 
between the CERQ items and the respective 
ones obtained by assessment of the cognitive 
and emotional, functions within PedsQL-FIM. 

"Self-blame" is high correlated with "Cognitive 
Function" (ρ= 0.686). 

Conclusion 

The preliminary results motivate us to continue 
with a larger number of cases (including with 
additional ordinal methods) in order to obtain 
stronger related evidence. 
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Question: After spinal cord transection (SC-
TX) in the lamprey, axons regenerate, and 
locomotor recovery begins by 2-4 wks. Studies 
on 18 pairs of large identified reticulospinal 
(RS) neurons reveal that after retracting during 
the first 2 wks their axons grow back to the 
injury by 4 wks, and into the caudal stump by 6 
wks. But the lesion site is invaded by 
neurofilament-containing axons as early as 2 
wks post-TX. Where do these axons come 
from? Methods: We used Benzyl Alcohol, 
Benzyl Benzoate (1:2, BABB) clearing to 
enhance the resolution of neuronal perikarya 
and regenerated axons by confocal 
microscopy in lamprey CNS wholemounts. 
Axon regeneration was assessed by 



retrograde and anterograde labeling. The SC 
was TXed at the level of the 5th gill, and a 
fluorescent dye was applied to the lesion. In 
some animals, the lesion site was re-TXed at 2 
wks, or a second TX was made caudal or 
rostral to the original lesion at 4-13 wks post-
TX. Dye was applied to the 2nd TX.  After time 
for dye transport, the CNS was fixed, 
dehydrated and cleared in BABB. Paraffin 
sections spanning the TX were immune-
stained for lamprey neurofilament.  Results: 
BABB clearing improved optical resolution of 
wholemounted brain and SC, and facilitated 
observation of cellular architecture. Small 
axons regenerated across the lesion by 2 wks 
post-TX. Retrograde labeling by tracer applied 
to the re-TX of the original lesion at 2 wks 
revealed that most early-regenerating axons 
belong to small neurons in the brainstem. 
Some propriospinal neurons located close to 
the TX also contributed to the early 
regeneration. The number of early-
regenerating propriospinal neurons decreased 
with distance from the original lesion. 
Anterograde labeling of descending RS axons 
by application of tracer to a 2nd TX close to the 
spinal-medullary junction limited labeling of 
regenerating axons to those arising from 
brainstem neurons, confirmed their early 
regeneration, and provided precise observation 
on the distance of RS axon regeneration 
across the TX. Conclusion: BABB allows 
high-resolution imaging of wholemounted 
lamprey CNS, and is an effective tool for 
studying axon regeneration.  Early-
regenerating (2 wks) axons belong mostly to 
small RS neurons.  
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Introduction:The aim of this report is to 
enlighten the challenges of an inpatient 
rehabilitation program and to point out the 
parameters that affect the progress of the 
patient's functional improvement. 

Case report: A 60 years old SCI patient who 
attends an inpatient rehabilitation program in 
Anagennisi Rehabilitation center since 
08/11/2018. In March 2018 he suffered a 

traumatic rapture of the C4-C5 intervertebral 
disc as a result of a sport accident causing 
incomplete spastic tetraplegia ASIA C A5. The 
cervical trauma was treated with anterior 
fixation of the vertebras and the patient 
completed the inpatient rehabilitation program 
there reaching his maximum functional status 
(from 05/03/18 till 08/11/18). 

At the admission in Anagennisi Rehabilitation 
center he used an electric bed with special 
mattress and electric wheelchair. He needed 
help of 2 people for the transfers and he faced 
difficulties controlling his head. He had no 
control in the sitting position. He needed 
maximum assistance in every activity of daily 
living. The FIM motor score at admission was 
19. 

He followed an intensive inpatient rehabilitation 
program with physiotherapy, occupational 
therapy, aquatic therapy, phycological support 
and initially training in the upright position. The 
patient showed improvement in muscle 
strength and trunk stability which allowed his 
training in gait with robotic technologies, 
LOCOMAT at the beginning and 
EXOSKELETON later on. 

His functional and neurological status today is 
impressively improved. The tetraparesis is now 
ASIA D and the FIM motor score 66. He is 
walking with a cane and he is independent in 
most ADL activities. 

Comorbidities threatened: spasticity, 
neurogenic bladder and bowel, severe hypnic 
apnoia treated with C-PAP and syringomyelia. 

Conclusion: The patient continued his 
improvement (mostly functional) although it 
was considered that he reached his maximum 
functional status.  At the admission there was a 
gap between his neurological status and his 
functional status. The inpatient rehabilitation 
program aimed to improve mainly the 
functional capacity of the patient regardless the 
possibility of farther neurological improvement. 
This was succeeded by a well-organized and 
intensive one to one therapeutic rehabilitation 
program. 
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Question: 

The aim of this randomized controlled trial was 
to serially  measure  and compare the changes 
in pulmonary function parameters with special 
reference  to the relationship of the level of 
lesion and completeness   of resection  in 
paraplegics  receiving routine rehabilitation 
protocol with and without Partial Body Weight 
Supported Treadmill training (PBWSTT). 

Method: 

40 patients having SCI at levels T6 and below 
were divided in two groups, the PBWSTT 
group having 22 subjects who  received both 
PBWSTT and conventional rehabilitation (CR), 
while the CR group having 18 subjects who 
received conventional rehabilitation only. In the 
PBWSTT group, subjects underwent 16 
sessions (30 min/session; 4 days/week for 4 
weeks) of PBWSTT with manual stepping 
assistance. Lung parameters (VC, FEV1, 
FEV1/FVC, TV, ERV, PEF and MEF50 ) were 
noted in both groups both before and after 
rehabilitation and data analysis was done 
using appropriate statistical methods. 

Results: 

After 4 weeks of intervention following lung 
function parameters changed  significantly with 
PBWSTT  :  %predicted Vital Capacity (VC ) 
irrespective of level (p=0.004) and in lumbar 
level lesion (p=0.047) , but no significant 
change in thoracic level lesion;   %predicted 
End Respiratory Volume ( ERV) (p = 0.03); 
%predicted Peak Expiratory Flow (PEF) 
irrespective of level of lesion (p=0.001) ; 
 %predicted PEF in thoracic level lesions 
(0.013) and lumbar level lesions (0.014). 

No significant changes were found in FEV1, 
FEV1/FVC, TV and MEF50 . 

Longer the duration of injury lesser the 
changes in FEV1/FVC, TV and ERV for better. 
Delay in starting intervention shows inverse 
association with benefits in VC, TV and ERV. 
Significant  PEF improvement found with 
 PBWSTT.   

In ASIA A % predicted MEF50 was significantly 
low. 

 

Conclusions: 

Positive role of PBWSTT to improve many 
important lung functions in paraplegic is 
proved. This was observed in patients with all 
levels of affection. Interestingly, also in lumber 
level paraplegia PBWSTT was significantly 
beneficial, which is an unexpected finding. 
Neuroplasticity of spinal cord inteneurons and 
locomotor respiratory coupling might explain 
these results partially, especially in low 
paraplegics. Complete resection negatively 
affects lung function improvement.   
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Introduction 

Clean Intermittent self-catheterisation (CISC) is 
the gold standard in the treatment of retention 
bladders. It has an impact on the uro-
nephrological prognosis and allows the 
improvement of quality of life. 

Purpose 

The aim of this study is to demonstrate the 
value of CISC education by evaluating patient 
compliance to bladder catheterisation and the 
difficulties encountered. 

Patients and procedure 

This is a retrospective study spread over 2 
years (2017-2019), including 40 patients with 
spinal cord injuries who had CISC. The data 
were collected from the medical records of the 
Department of Physical Medicine and 
Functional Rehabilitation, a questionnaire 
based on daily hospital practice and a 
validated test (I-CAS). 

Results 

The average age was 29 years, a sex ratio of 4 
(32men for 8 women). All of patients have fully 
understood how to perform CISC, without fear 
of the act. 



82% of patients were under urinary self 
catheterisation, the rest under urinary hetero-
catheterization. 

After 3 months, it was observed that only 70% 
of patients continued the CISC against 62% 
after 6 months. 

Medium and long term compliance was 
correct. 

Conclusion 

It is necessary to introduce a structured 
educational approach to support patients in 
control of CISC and propose solutions to 
observed difficulties. 
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Questions 

According to the WHO (1975), Sexual health in 
an essential aspect of well-being for all 
individuals including people with SCI (Spinal 
Cord Injury). Increasing literature suggests to 
face sexual health by adopting the complex 
perspective offered by the BioPsycoSocial 
model. Although the importance of sexuality is 
well known, sexuality in individuals with SCI is 
often neglected. The aim of this work was to 
review the state of art of sexual rehabilitative 
programs by assuming a BioPsycoSocial 
perspective. First, we screened each paper 
determining its contribution to the Bio, Psyco 
and Social domain. Secondly, we explored the 
historical evolution of the reviewed papers in 
order to understand whether the main concept 
of sexual health evolved in last decades. 

 

 

Methods 

A systematic literature review was performed 
in the PubMed Database. We searched all 
articles published whose attempt was to 
investigate sexual rehabilitation in SCI 
individuals. Relevant articles were read and 
judged by the member of groups (Italian and 
Philippine group independently) based on title 
and full text. Secondly, they were screened 
and assigned to the three domains of the 
BioPsycoSocial model. 

Results 

We found different roles played by the three 
domains in the reviewed studies. First, the vast 
majority of articles focused only on one 
domain, thus neglecting the other two aspects. 
Second, the Biological domain has been widely 
investigated, with researchers focusing manly 
on physiological issues. Third, during last 
years more effort has been spent in order to 
include all three dimensions when approaching 
sexuality in SCI persons. 

Conclusions 

The comprehensive view proposed by the 
BioPsycoSocial model has been mainly 
neglected in rehabilitative programs for 
persons with SCI. The Biological domain has 
historically played a central role, probably 
because of the medical approach adopted by 
rehabilitation units, by considering sexuality 
mainly a physiological issue rather than a more 
complex question. Interestingly, researchers 
have recently paid more attention to the Psyco-
Social domains, thereby shaking the classic 
view of "sexual pill" as the only answer to the 
sexual problems of SCI individuals and their 
partners. 
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Questions 

Prognosticating outcome from Spinal Cord 
Injury (SCI) is of great importance to patients 



and families. The way in which the "bad news" 
is given can influence the psychological 
aspects associated with the prognosis. A good 
communication might help the SCI individual to 
properly face the adjustment and acceptance 
of the new condition. Communicating the "bad 
news" to SCI persons and their families can be 
a challenging issue for the rehabilitative team, 
and often it may provoke distress in the 
clinicians. While this topic has been widely 
discussed for other chronic medical conditions, 
there is no consensus when communicating 
the prognosis to SCI individuals. The purpose 
of our work is to explore the experience of 
Italian clinicians on the "breaking bad news" in 
SCI persons. 

Methods  

An online survey was sent to professionals 
working on rehabilitative units in Italy. They 
were asked to complete an anonymous 
questionnaire about experiences, opinions and 
self-assessment of communication skills. Self-
assessments of participants were categorized 
and evaluated according to steps of SPIKES 
protocol (Baile et al., 2000). 

Results  

A gold approach when dealing with prognosis 
communication is still missing in Italy. While 
the perceived level of medical details regarding 
the SCI and its consequences appear to be 
satisfactory, the vast majority of professionals 
described it as stressful moment. In particular, 
one of the most demanding aspects seems to 
be the psychological dimension, with particular 
emphasis to be empathetic with SCI individuals 
and their families. Adopting an efficient 
communicative strategy is another challenging 
issue, when sharing with individuals their 
actual clinical condition and future 
developments, according also to individual 
personality traits. 

Conclusions 

So far, a gold standard for prognosis 
communication in SCI is still missing. 
Professionals in Italy do not share a common 
protocol to give negative prognostic news in an 
effectively way. This issue mostly depend from 
individual communication style and experience 
rather than a common theoretical knowledge 
when giving bad news regarding SCI. Future 
studies might help clinicians to share common 
strategies, including also what SCI individuals 
and families" perspectives. 
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Question: Patients with spinal cord injury have 
a restrictive pattern of breathing with marked 
reduction in all lung volumes and capacities. 
The degree of respiratory dysfunction depends 
on the level of spinal cord injury. Hence, high 
level tetraplegics are susceptible to respiratory 
complications and leading the cause of death 
from respiratory failure. We reported a C2 
spinal cord injury patient, the most caudal 
lesion who could be survived and was able to 
breath spontaneously with some oxygenation 
support 

Methods: A 32-year-old male patient was 
referred to the emergency unit, Faculty of 
medicine hospital, Chiang Mai University after 
severe crash motorcycle accident. Magnetic 
resonance imaging (MRI) of the cervical spine 
showed the evidence of burst fracture at C2 
with C1-2 subluxation and C1 anterior 
displacement. The operation procedure of C1-
C4 lateral screw and rod fixation and left 
posterior iliac bone graft harvest was done. 
Post-operative diagnosis classified as 
American Spinal Injury Association (ASIA) 
score was C3 spinal cord injury class B (loss 
all motor function below the level of injury and 
preserved some sensory. Breathing pattern still 
found as paradoxical movement, with 
accessory muscles (SCM, scaleni) used. Vital 
capacity was less than 200 ml., therefore full, 
continuous ventilatory support using 
continuous positive airway pressure (CPAP) 
mode delivered via tracheostomy tube was 
administered. 

To maximize respiratory function, we applied 
the multidisciplinary treatment approaches; the 
Bach JR (2012) and Vázquez RG (2013) 
weaning protocols, progressive ventilator-free 
breathing (PVFB) through tracheostomy in 
conjunction with physiotherapy inspiratory 
muscle training (IMT) using spring-loaded 
device. 

Results: One year after onset, this patient 
could ventilate with bi-level positive airway 
pressure device even with vital capacity of less 
than 250 mi. No serious respiratory 



complications occurred and even it must be 
noted that tetraplegia has better pulmonary 
mechanics in the supine position than when 
upright but he was able to be in partial upright 
with wheelchair. 

Conclusion: We demonstrated a successful 
case of respiratory management in a high-level 
tetraplegia with the limited resources and 
technology. 

Fig. 1 
 

 
 
 

Fig. 2 
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Mortality in patients with spinal cord injury is 
3.6 times higher than in healthy subjects, 
mainly due to cardio-respiratory complications. 
Atelectasis and lung infection are among the 
most common respiratory complications in 
patients with high spinal cord injury. Preventing 
these is therefore a main goal of rehabilitation. 
The aim of this systematic review was to 
determine the effects of rehabilitation on the 
prevention of respiratory complications such as 
atelectasis, lung infection and lung congestion 
in patients with spinal cord injury.  

We searched Cochrane Central Register of 
Controlled Trial, Scopus, PEDro and Medline 
databases from inception to November 2019. 
We included all design of studies, in French or 



English language, assessing preventive effects 
of any rehabilitation on the occurrence of 
atelectasis, pulmonary infection or congestion 
in patients over age 15 with spinal cord injury 
above T12. We assessed risk of bias 
according to the Cochrane Collaboration 
scale.  

From 789 records identified, we selected 3 
non-randomised controlled trials, 3 randomised 
controlled trials, 1 case serie study and 4 
retrospective studies, including a total of 233 
participants. Functional abdominal electrical 
stimulation, nursing, breathing exercises, 
cough assist machine, inspiratory muscle 
training, isocapnic hyperpnea and adapted 
physical activity were assessed. Seated 
position during 5 days per week decreased 
significantly the incidence and the prevalence 
of atelectasis, lung infection and lung 
congestion compared to supine position in 
tracheotomised patients with cervical spinal 
cord injury. Functional abdominal electrical 
stimulation was more effective than usual care 
in decreasing the prevalence of atelectasis and 
lung infection in non-tracheotomised patients 
with cervical spinal cord injury.  

Seated position and functional electrical 
stimulation seem to be effective in preventing 
respiratory complications. The low number of 
studies and participants but also the weak 
methodological quality of studies limited the 
meanings and the confidence in findings . It 
should be noted that the utility of intermittent 
positive pressure breathing to prevent 
respiratory complication has not been 
published whereas these means are now 
frequently used in practice. 

P0641 
Thromboembolic risk in spinal cord 
injury – results of a 5-year analysis 
in Tunisian rehabilitation center 

S. Daghrir1, S. Mtawa1, E. Toulgui1, R. 
Moncer1, S. Jemni1, W. Ouannes1 

1Sahloul University Hospital, Physical Medicine and 
Rehabilitation, Sousse, Tunisia 

QUESTION: Deep vein thrombosis and 
pulmonary emboli represents one of the major 
spinal cord injuries complications.There are 
limited data on the risk factors associated with 
venous thromboembolism events in patients 
with an acute spinal cord injury.The use of 
medications to prevent thromboembolic risk is 
recommended, but there is no consensus on 
treatment modalities. Differences in practice 

include choice of chemoprophylaxis , treatment 
duration, and ideal time to stop 
chemoprophylaxis.Our aims to determine usual 
practice modalities for prophylaxis and 
management of deep vein thrombosis in a 
Tunisian spinal cord injury patients. 

METHODS: Retrospective chart review were 
collected on patients with spinal cord injury 
between 2014 to 2018 . Patients were 
reviewed with respect to ASIA score , 
comorbidites , timing of initiation of 
thromboprophylaxis and presence or abcense 
of venous thromboembolisms.We noticed the 
neurological status according to ASIA score, 
comorbidities, treatement strategies 
epidemiologic data. 

RESULTS: A total of 73 patients with acute 
spinal cord injury were included. Median age 
was 33,15 ± 11,20(range 9-66 years)and 56 
(76.7%) were males.Thirty seven patients 
(50.68%) had spinal cord injury alone versus 
36 (49.31%) who had additional sites of injury. 
We have noticed paraplegia in the majority of 
patients (69.85%) followed by 
tetraplegia(30.15%). Most of them were scored 
ASIA « A ».Flaccidity were noticed 
in(75.34%).The prevalence of symptomatic 
venous thromboembolisms were 12 /73 
(16.4%)  (11 pulmonary embolism, and 1 with 
deep vein thrombosis).Most of our patients had 
chemoprophylaxis with low molecular weight 
heparin( 75.3%),and only 23.29% of them 
respect a physical prevention modalities.In the 
univariable analyses, male sex, manual 
workers and history of orthopedic surgery, 
were significant risk factors of thromboembolic 
events. 

CONCLUSION: Symptomatic venous 
thromboembolisms events are a frequent 
complication in patients with acute spinal cord 
injury.Deep vein thrombosis was maybe under 
diagnosed in our Tunisian center regarding to 
the high level of pulmonary embolismDespite 
the absence of consensus on this question, our 
study made it possible to identify risk factors 
and will help us to implant a better efficient 
preventif strategies. 
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Implementation and effectiveness of 
a co-developed overground 
exoskeleton gait training program in 
a rehabilitation unit for persons with 
incomplete spinal cord injury – 
methodological approach 

C. Charette1,2, A. Blanchette1,2, M. 
Lamontagne1,2, L. Bouyer1,2, F. Routhier1,2 

1Université Laval, Readaptation, Quebec, Canada 
2Université Laval, Québec, Canada 

Question: Robotic technologies represent a 
promising rehabilitation intervention to 
enhance gait recovery after a motor incomplete 
spinal cord injury (iSCI). Evidence on the 
effectiveness of an overground locomotor 
training program using a mobile powered 
exoskeleton (OLTP/PE) in individuals with an 
iSCI remains limited and studies have given 
little attention to the implementation of such 
program in clinical practice. Our objectives are 
to: 1) co-develop with clinicians an OLTP/PE 
for individuals with iSCI; 2) co-develop an 
implementation strategy for the OLTP/PE into 
clinical practice; 3) determine the effectiveness 
of the OLPT/PE; 4) assess the added value of 
functional electrical stimulation (FES) on 
performance with the PE. Methods: An 
effectiveness-implementation hybrid design will 
be used. Literature reviews and qualitative 
methods (focus groups, interviews) will be 
used to identify the evidence, knowledge, and 
perceived barriers/facilitators of OLTP/PE for 
clinicians (obj 1 & 2). For Obj 3, 30 subacute 
inpatients with a motor-iSCI (18 to 70 years, 
old; therapeutic walking capacity, no 
contraindication for PE use) will be recruited to 
undergo an OLTP/PE for a target of 24 
sessions (60 min, 2-3/wk). Four clinical 
assessments will be performed (baseline, after 
12 sessions, at the end of the training and at 3-
month follow-up). Walking endurance, gait 
speed, and function will be evaluated without 
the exoskeleton using respectively the 6-
minutes walk test, the 10-meter walk and the 
modified timed-up and go test. A general linear 
model will compare outcomes measures for 
the 4 assessment times. After the OLTP/PE, 
participants will be invited to continue for 4 
additional lab sessions where gait performance 
with the PE will be compared with and without 
FES (obj 4). Results: Expected outcomes are 
the creation of a logic model for OLTP/PE use, 
the realization of a co-constructed 
implementation strategy, including transferable 
knowledge mobilization products and highly 
qualified clinicians training. The program will 

be considered effective if an improvement of > 
45.8 meters is measured during the 6MWT. 
Conclusion: This study will contribute to the 
development and implementation of innovative 
therapeutic interventions aimed at improving 
walking capacities after iSCI. 

P0643 
Epidemiology of spinal cord injuries 
(SCI) in patients rehabilitated in 
Poland based on the Rehabilitation 
Department of the University 
Hospital in Bydgoszcz over the past 
12 years 

M. Mackiewicz-Milewska1, M. Cisowska-
Adamiak1, I. Szymkuć - Bukowska1, K. 
Sakwińska1, S. Kudlicki1,2, W. Hagner1,2 

1Collegium Medicum Bydgoszcz Faculty of Health 
Science, Nicolaus Copernicus University Toruń, 
Department of Rehabilitation, Bydgoszcz, Poland 
2University Hospital nr 1 Bydgoszcz, Bydgoszcz, Poland 

Question 

Retrospective analysis of the gender, causes, 
level of the spinal damage and AIS scale . 

Material and method 

146 patients rehabilitated in the Rehabilitation 
Department of the University Hospital in 
Bydgoszcz, Poland in 2007-2019 were 
included in the study. 

Patients were after SCI both in subacute and 
chronic phase. Gender, age, causes of injury, 
level of the spinal damage and AIS scale were 
analyzed. 

Results 

30 women (20.1%) and 116 men were enrolled 
in the study, average age 37.3 years. 65 
patients who constituted 44.5% of the SCI  had 
a traffic accident, 57 patients was injured after 
a fall which constituted 39%; 15 people had 
spinal cord ischemia, which was 10.3%; 4 
people had discopathy -2.7%; 3 people had 
myelitis -2.1% and 2 people had spinal cord 
tumor surgery - 1.4%. In the group of patients 
after a fall, as many as 23 people suffered a 
spinal injury due to a jump into the water, 
which accounts for 15.8% of the causes of 
injuries. The most affected level was the 
cervical segment- 70 patients, followed by the 
thoracic segment – 58 patients, the least 
frequentely damage was the L-S segment (18 



patients). Total AIS A spinal injury was 
reported in 69 patients (47.2%), AIS B 49 
patients (33.6%), and AIS C in 28 patients 
(19.2%). 

Conclusions 

Among the patients undergoing rehabilitation 
after SCI, the most common cause of injury is 
a traffic accident. The most common affected 
level of the spine is cervical level and AIS A 
damage. Patient with SCI are mostly men 

P0644 
Prevalence and risk factors of 
neurogenic heterotopic ossification 
in traumatic spinal cord injured 
patients – a retrospective cross-
sectional study 

A. Sehimi1,2, A. Hassain1,2, I. Khiat2, M. 
Bedjaoui1,2, O. Bensaber1,2 

1Djillali Liabes University, Faculty of Medicine, Medicine 
Physique and Rehabilitation service, Sidi Bel Abbes, 
Algeria 2University Hospital Center Abdelkader Hassani, 
Physical and Rehabilitation Medicine, Sidi Bel Abbes, 
Algeria 

Objective: Neurogenic heterotopic ossification 
(NHO) is a frequent complication that makes 
neurorehabilitation of the traumatic spinal cord 
(TSC) injuries more difficult because of the 
orthopaedic disorders it generates. Its 
physiopathology is not yet clearly elucidated. 
The objective of this study was to determine 
the prevalence and factors associated to the 
development of NHO in TSC injured patients. 

Methods: A retrospective cross-sectional 
study.  Data were collected by studying files of 
TSC injured patients admitted to PRM 
department of Sidi Bel Abbes university 
hospital centre; from January 1, 2015 to 
December 31, 2019. 10 clinically relevant 
characteristics were analysed for association 
with NHO: age, gender, level of injury, type of 
injury, AIS score, spasticity, pressure ulcers, 
urinary tract infection, deep vein thrombosis, 
smoking. Univariate analysis and multivariate 
logistic regression analysis were used to 
examine the NHO associated factors. 

Results: 122 TSC injured patients were 
included. The prevalence of NHO was 
estimated at 18,9% (CI95%: 12,3 – 26,9). 
Univariate analysis showed that urinary tract 
infection (p< 10-3), number of pressure ulcers 
(p= 0,005) and spasticity (p= 0,015) may be 
related to NHO in TSC injured patients. 

Multivariate analysis showed that urinary tract 
infection (p= 0,003; OD=7,26 CI95% 1,99–
26,44) and spasticity (p= 0,031; OR= 3,19 
CI95% 1,11–9,16) were independent risk 
factors of NHO in TSC injured patients. 

Conclusion: NHO occurs in approximately 
one TSC injured patient in five. Spasticity and 
urinary tract infection are independent risk 
factors for NHO in TSC injury. These factors 
can be prevented and treated. 

P0645 
Cardiovascular risk and the 
neurologic level of spinal cord 
injury – a systematic review and 
meta-analysis 

P. F. Raguindin1,2, O. A. Itodo1,2, G. P. Frankl2, 
A. Bertolo2, R. Schaniel2, S. Capossela2, B. 
Minder3, J. Stoyanov2, G. Stucki2, O. Franco1, 
T. Muka1, M. Glisic1,2 

1University of Bern, Institute of Social and Preventive 
Medicine, Bern, Switzerland 2Swiss Paraplegic Research, 
Nottwil, Switzerland 3University Library of Bern, Bern, 
Switzerland 

There is conflicting evidence on the 
association between the neurologic level of 
injury in spinal cord injury (SCI) patients and 
cardiovascular health. 

We performed a systematic review of literature 
on SCI adults that assessed intermediate 
cardiovascular risk factors, namely, blood 
pressure, lipid profile, and markers of glucose 
metabolism and inflammation in relation to the 
anatomic level of SCI. We searched 5 
electronic databases from inception until 13 
January 2020. Data were extracted by two 
independent reviewers using a pre-defined 
data collection form. The pooled effect 
estimate was computed using random-effects 
models, and heterogeneity was calculated 
using I2 statistic and chi-squared test. Study 
quality was assessed by two reviewers 
independently using the Newcastle-Ottawa 
Scale. 

From 4,857 abstracts, we included 63 unique 
observational studies, with a total of 6,101 SCI 
participants. Of those, 44 cross-sectional 
studies with 3,469 subjects (2944 males, 469 
female, 56 unknown) were included in the 
meta-analysis. The majority of the studies were 
high-quality studies (86%), included only on 
males (48%), and had small sample sizes (<50 
individuals, 53%). Compared to paraplegics, 
tetraplegics had lower systolic 



BP(standardized mean difference, SMD -14.7 
mmHg, 95% CI -19.4, -10.1; I2 92.5%),  lower 
triglycerides (13.1 mg/dL, 95% CI -21.9, -4.2; 
I2 92.8%) and total cholesterol (-8.5 mg/dL, 
95% CI -13.6, -3.4; I2 93.4%), while no 
differences were observed for serum glucose, 
insulin, and inflammatory markers (C-reactive 
protein, interleukin 6, and TNF-a). Comparing 
high- with low-thoracic SCI, persons with 
higher injury had lower systolic BP (-9.6 
mmHg, 95% CI -12.4, -6.8; I2 49.9%). Few 
studies assessed lipid profile comparing high- 
to low-paraplegics making the interpretation of 
findings challenging. 

Lower SCI level may be associated with poorer 
cardiovascular profile compared to higher SCI 
in particular higher levels of blood pressure. 
Future well designed longitudinal studies with 
sufficient follow-up, including both men and 
women and with repeated assessment of 
intermediate CVD risk markers, shall confirm 
our findings and explore the underlying 
biological mechanisms to create personalized 
preventive strategies in this high-risk 
population. 

Fig. 1 
 

 
 
Fig. 2 
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Bodily hallucinations in spinal cord 
injured patient with tetraplegia – a 
case-report 

H. Ardaillon1, M. Duboisset1, A. Dubois1, J. 
Luauté1 

1Hospices Civils de Lyon - HCL, Service de Rééducation 
Post-Réanimation (SRPR), Bron, France 

We report herein the case of a 65-year-old 
man with a history of cervical stenosis, 
presenting C4 tetraplegia and right arm 
amputation following a fall with spinal cord 
injury (SCI) and experiencing complex bodily 
hallucinations. At 4 months from the initial 
trauma, bodily hallucinations consisted of two 
manifestations. The first was perception of 
metal objects in both phantom and remaining 
hands and against his chest. The second 
manifestation was perception of a block of 
paper sheets on the torso. The patient kept 
trying to grab and throw the objects out of the 
bed but this did not decrease the perceptions. 
In the morning he sometimes experienced 
levitation sensations, out-of-body experiences 
and oneiroid experiences described as "dream 
within a dream". Psychotic hallucinations were 
clinically ruled out by repeated psychiatric 
examinations. An iatrogenic aetiology was 
ruled out because no improvement was noted 
after amitriptyline was discontinued. A college 
of experienced psychiatrists concluded to 
bodily hallucination caused by desafferentation 
of sensory pathways with unusual presentation 
due to cultural context and depression. At 8 
weeks under duloxetine, the mood gradually 
improved and both the phantom arm and the 
bodily hallucinations completely disappeared 
over a few days. 

The present case is the first report of bodily 
hallucinations after SCI. More generally, 
illusions and phantom sensations are reported 
among spine-injured patients but complex 
hallucinations are rarely described in literature 
despite various clinicians" experiences. 
Oneiroid experiences are reported in severe 
acute polyradiculoneuritis but never after SCI. 

These phenomena are underestimated 
because patients fear being mistaken as mad. 
The mechanism by which SCI could be related 
to phantom sensations or hallucinations 
remains unclear and deserves more thorough 
evaluation. We propose that the early phase of 
complete high-level tetraplegia might be a risk 
factor for presenting such phenomenon. The 
differential diagnosis is difficult and requires 



multidisciplinary diagnostic and treatment 
management. Physicians should be aware of 
this condition and should not mistake it for 
psychiatric manifestations. 
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Bodily hallucinations in spinal cord 
injured patient with tetraplegia – a 
case-report. 

H. Ardaillon1, M. Duboisset1, A. Dubois1, J. 
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We report herein the case of a 65-year-old 
man with a history of cervical stenosis, 
presenting C4 tetraplegia and right arm 
amputation following a fall with spinal cord 
injury (SCI) and experiencing complex bodily 
hallucinations. At 4 months from the initial 
trauma, bodily hallucinations consisted of two 
manifestations. The first was perception of 
metal objects in both phantom and remaining 
hands and against his chest. The second 
manifestation was perception of a block of 
paper sheets on the torso. The patient kept 
trying to grab and throw the objects out of the 
bed but this did not decrease the perceptions. 
In the morning he sometimes experienced 
levitation sensations, out-of-body experiences 
and oneiroid experiences described as "dream 
within a dream". Psychotic hallucinations were 
clinically ruled out by repeated psychiatric 
examinations. An iatrogenic aetiology was 
ruled out because no improvement was noted 
after amitriptyline was discontinued. A college 
of experienced psychiatrists concluded to 
bodily hallucination caused by desafferentation 
of sensory pathways with unusual presentation 
due to cultural context and depression. At 8 
weeks under duloxetine, the mood gradually 
improved and both the phantom arm and the 
bodily hallucinations completely disappeared 
over a few days. 

The present case is the first report of bodily 
hallucinations after SCI. More generally, 
illusions and phantom sensations are reported 
among spine-injured patients but complex 
hallucinations are rarely described in literature 
despite various clinicians" experiences. 
Oneiroid experiences are reported in severe 
acute polyradiculoneuritis but never after SCI. 

These phenomena are underestimated 
because patients fear being mistaken as mad. 
The mechanism by which SCI could be related 
to phantom sensations or hallucinations 

remains unclear and deserves more thorough 
evaluation. We propose that the early phase of 
complete high-level tetraplegia might be a risk 
factor for presenting such phenomenon. The 
differential diagnosis is difficult and requires 
multidisciplinary diagnostic and treatment 
management. Physicians should be aware of 
this condition and should not mistake it for 
psychiatric manifestations. 

P0648 
Tarlov Cysts misdiagnosed as 
adnexal masses in pelvic 
sonography 

K. Nam1 

1Dongguk University Ilsan Hospital, Department of 
Physical Medicine & Rehabilitation, Goyang-si, Gyeonggi-
do, South Korea 

Endopelvic extension of Tarlov Cyst (TC) is 
uncommon and can be misdiagnosed for 
adnexal mass on gynecological ultrasound 
imaging. We aimed to know how we can 
differentiate TC and to analyze misdiagnosed 
TCs comprehensively. 

We performed a search for all clinical studies 
of TC that mimicked adnexal masses that had 
been published through March 9, 2020. We 
placed no restrictions on language or year of 
publication in our search, and we searched the 
following keywords: perineural cyst, Tarlov 
cyst, sclerotherapy, management, and 
prognosis. We included all misdiagnosed 
cases or cases considered for adnexal mass 
on pelvic sonography. We conducted a 
comprehensive analysis of 19 cases about 
epidemiology, symptoms, initial diagnosis, 
provisional ultrasound diagnosis, confirmative 
modality, size, location, treatment, and 
outcome. 

There were 14 symptomatic patients (74%) 
and 5 cases of incidental findings are 5 cases 
(26%), and the average age was 41.5. Initial 
diagnosis modality was ultrasonography in all 
cases. The most misdiagnosed case diagnosis 
or initial diagnosis was unspecified adnexal 
mass. Confirmative diagnosis modalities were 
MRI only (53%), CT only (10%), and both MRI 
and CT (37%). Treatments were surgery 
(26%), conservative treatment (21%), 
intervention (5%), and alcohol sclerotherapy 
(5%). Two of 5 asymptomatic cases underwent 
unnecessary surgery and alcohol 
sclerotherapy as mentioned above, 3 (16%) of 
5 asymptomatic cases did not receive any 
treatment, and there was limited information on 



5 cases (26%). Seventy three percent of 
patients had improved symptoms, and 
symptoms were unchanged in 18% of cases. 
Unusually, alcohol sclerotherapy was 
administered in one case that was 
misdiagnosed for adnexal mass. The patient 
showed cauda equine syndrome after 
sclerotherapy but reported improvement after 
18 months of conservative treatment. 

When determining adnexal mass in 
sonography, it is important to consider possible 
large TC (≥5cm, in our study). Because TC can 
masquerade as pelvic mass, if it appears 
tubular/cystic or multilocular/multiseptate 
appearance, does not move with respiration, 
and originated from the sacrum in sonography 
with or without neurologic symptoms, TC 
should be considered. 

Fig. 1 
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Spinal cord infarction in young 
female with antiphospholipid 
syndrome 

K. Nam1 

1Dongguk University Ilsan Hospital, Department of 
Physical Medicine & Rehabilitation, Goyang-si, Gyeonggi-
do, South Korea 

Antiphospholipid syndrome(APS) is 
characterized by venous or arterial thrombosis 
in the presence of persistent laboratory 
evidence of antiphospholipid antibodies. APS 
is quite rare as an etiologic factor for spinal 
cord infarction (SCI). 

This 37-year old woman was admitted to the 
emergency room with chest discomfort. The 
patient had no past medical history that could 
cause coronary artery disease or pulmonary 
disease. Immediately after arrival at the 
hospital, echocardiography and transthoracic 
echocardiography to evaluate for cardiac 
embolic source was normal. The laboratory 
data showed positive RSV B, lupus 
anticoagulant antibodies (1.32) and anti-
cardiolipin IgM (18.9). Test for another lab was 
no specific sign. Antiphospholipid syndrome 
triggered by infection was suspected. On 
hospital 2days, the patient complained of both 
lower leg weakness and sensory loss below T8 
dermatome. Immediate brain diffusion MRI 
was performed, there was no evidence of 
acute infarction or intracranial hemorrhagic 
lesion. Physical examination showed 
incomplete motor and sensory impairment 
below the T8 level, including loss of deep 
tendon reflexes, and urinary retention. Initial 
whole spine magnetic resonance imaging 
performed at hospital 3day after symptom 
onset didn"t show definite abnormal 
intramedullary SI or enhancing lesion in spinal 
cord (Figure1). Six days after clinical onset, 
electrical stimulation of the both median, ulnar, 
peroneal, tibial, sural nerves showed abnormal 
findings ; low amplitude on CMAP, of both 
common peroneal nerve. Somatosensory 
evoked potentials of lower limbs were no 
response. Follow up MRI was performed on 
the 11 day after the first MRI. Enhance T-spine 
MRI was showed Long segmental 
intramedullary high SI at T5~conus medullaris. 
On axial image, the intramedullary high SI is 
noted at anterior part of spinal cord (Figure2). 
Treatment with anticoagulant therapy was 
given in order to prevent further ischemic 
attacks that might affect any other organs. The 
patient showed neurological improvement after 
rehabilitation. 



This is the first case of APS triggered upper 
respiratory infection with spinal cord infarction. 
The study indicated that APS should also be 
considered as an evaluation when a spinal 
cord infarction occurs without any specific 
cause. 

Fig. 1 
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Satisfaction evaluation after four 
type of robot-assisted gait training 
in patients with paraplegia 

O. Kim1, S. J. Lee1 

1National Rehabilitation Center, Department of Spinal cord 
injury rehabilitation, Seoul, South Korea 

Introduction : Robot-assisted gait training is an 
established intervention used to improve 
walking ability in patients with paraplegia. 
Although it has been shown that patient's 
subjective feeling is a key factor for successful 
rehabilitation, that satisfaction of pateients after 
robot- assisted gait therapy is often neglected. 
The purpose of  this study is to anlayze the 
difference of satisfaction after four type of 
robot-assisted gait training in patients with 
paraplegia Mehods : A total of 6 patients with 
paraplegia were included at four type of 
robot(Lokomat, Walkbot, Morning walk, GEO-
system). Patients with paraplegia of AIS A to D 
were included. Each patient performed three 
conventional physiotherapy for 30minutes 
before applying the gait training robot, and 
then four gait training robot were applied three 
times each for 30 minutes. And we evaluated 
their satisfaction, efficiency and stability of 
each type of robot at the end of each training 
session. Demographic data such as the sex, 
age, height and weight of the patient were 
collected and the severity of SCI was 
evaluated using AIS. Staisfaction, efficiency 
and stability were assessed on a 10-point 
scale by the patient reported method. The 
relationship between demographic data and 
outcome was analyzed according to type of 
robot and AIS  Results : 3 patients were AIS A 
and AIS B, C and D were one each. The GEO 
system hand the hightest overall average 
score 8.2 of satisfaction, efficiency and stability 
with the highest score in stability. It scored the 
highest score in terms of satisfaction and 
stability among four type of robots. Walkbot 
followed with the second-hightest overall 
average score 8.16 with the highest score in 
stability among the three categories. Morning 
walk has the lowest score 7.87 among fout 
types of robot. Satisfaction and stability are the 
lowest scored among four types of robots, but 
the highest score among fourt types of robots 
in efficiency. Comparisons based on the 
severity of spinal cord injury showed no 
significant difference in satisfaction and 
efficiency(P=0.054, and 0.076, respectively) 
Conclusion : In this study, we compared the 
differences in satisfaction, efficiency and 
stability of robots. Of the four robots, the GEO 
system had the highest overall average score. 

P0652 
Relation between cognitive 
functions and quality of life in 
patients with spinal cord injuries 

E. Elsayed1, O. Refaat2, R. Kamal3, A. Awad1 

1Faculty of Physical Therapy Cairo University, Physical 
Therapy for Neuromuscular Disorders and its surgery, 



Giza, Egypt 2Faculty of Medicine Cairo University, Egypt, 
Psychiatry, Giza, Egypt 3Banha Hospital, Physical 
Therapy, Banha, Egypt 

Question: Is the quality of life related to 
cognitive function in patients with spinal cord 
injury (SCI)? 

Methods: A correlational study was conducted 
and approved by the Institutional Review 
Board of the Faculty of Physical Therapy, 
Cairo University, Egypt (P.T.REC/012/001989). 
A group of forty patients with chronic SCI (33 
males, 7 females, mean age 32.42 ± 10.09 
years) were included in the study. All 
participants underwent an assessment of 
cognitive function via Montreal Cognitive 
Assessment (MoCA) and an assessment of 
quality of life via self-rated quality of life index 
for spinal cord injury (QLI-SCI). 

Results: A positive significant correlation was 
revealed between the total QLI-SCI and MoCA 
scores (p<0.05). Three domains of the QLI-SCI 
including socio-economic, psychological and 
family domains, showed a positive significant 
correlation with MoCA scores (p<0.05). 
However, health and functioning domain of the 
QLI-SCI showed non-significant correlation (p> 
0.05). 

Conclusion: Cognitive function is correlated 
with quality of life in patients with SCI. A 
clinical emphasis on evaluating cognitive 
function could be valuable in improving quality 
of life in those patients. 

P0655 
New curative treatment for 5 
patients of left hemiplegia with 
pusher syndrome and unilateral 
spatial neglect 

X. Zhuang1 

1JiangSu Prinvince Official Hospital, Nanjing, China 

Pusher syndrome is a common syndrome after 
parietal lobe injury.Its treatment takes a long 
time and manpower.We use new methods 
including opposite side guidance in sitting 
position, environmental design with direction 
and 24-hour rehabilitation nursing 
management to help them and get satisfactory 
effect. 

5 patients of left hemiplegia with pusher 
syndrome and unilateral spatial neglect were 
treated with new treatment methods.After 2 

weeks treatment, the motor function of the 
patients was improved obviously in FMA, there 
is no inclination to the affected side in sitting 
position and standing position. They were able 
to therapeutic walk under the protection of 
others. After 3 months of follow-up, it was 
found that the patients could walk 
independently, pusher syndrome was 
completely corrected, the symptom of lateral 
space neglect was also significantly 
relieved,both ADL and QOL were improved 

P0656 
Application of visual block in 
patients with hemiplegia 

X. Zhuang1 

1JiangSu Prinvince Official Hospital, Nanjing, China 

Two hemiplegic patients with parietal, parietal 

and temporal lobe injuries，had onset of 3 and 
5 months, respectively.Neither patient could 

stand and walk，when they stood up, they fell 
to the side of the hemiplegia.Both of them 
received  all kinds of continuous rehabilitation 
after the onset, but the results were not good. 

Two hemiplegic patients with parietal, parietal 

and temporal lobe injuries，had onset of 3 and 
5 months, respectively.Neither patient could 

stand and walk，when they stood up, they fell 
to the side of the hemiplegia.Both of them 
received  all kinds of continuous rehabilitation 
after the onset, but the results were not good. 

As we are working on new treatments for 

environmental design，so we covered 
their eyes with cloth.We were surprised to find 
that after being blindfolded, they were able to 
stand and walk with a small amount of 
assistance. 

This may be related to changes in the cortex. 
When the vision is blocked, the information 
obtained by the cortex changes, incorrect 
information cannot be entered, and the patient 
obtains the correct information, so it can match 
the correct motion information. This is the key 
to the new treatments we are studying about 
environmental design. 
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Prism adaptation treatment for 
spatial neglect improves inpatient 
rehabilitation outcome – a 
retrospective matched control study 

P. Chen1, N. Diaz-Segarra2, E. Kaplan1, A. 
Barrett3 

1Kessler Foundation, Stroke Rehabilitation Research, 
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Question: Spatial neglect, a common 
neurocognitive disorder after stroke, is 
characterized by failure or slowness to respond 
or initiate action towards the contralesional 
space. It is associated with greater disability, 
increased fall risk, and decreased likelihood of 
community reintegration. A promising 
treatment is prism adaptation treatment (PAT). 
This study asks: Do patients with spatial 
neglect who received PAT as part of their 
inpatient rehabilitation care have better 
functional outcomes compared to patients with 
spatial neglect who did not receive PAT? 

Methods: In this retrospective matched control 
study from the dataset generated by an 
ongoing multi-site project, patients who 
underwent 8-12 PAT daily sessions during 
their rehabilitation stay (treatment group) and 
those who did not receive PAT (untreated 
group) were compared by FIM® score at 
discharge. Patients were matched in a 1:1 ratio 
by age (+/-5 years), admission FIM score (+/-2 
points), and admission spatial neglect severity 
using the Catherine Bergego Scale (CBS, +/-2 
points) via KF-NAP®. Discharge FIM, motor 
FIM (mFIM), and cognitive FIM (cFIM) were 
analyzed using a one-way ANCOVA controlling 
for neglected side, admission FIM, admission 
CBS, and age. 

Results: Of 1071 patients with spatial neglect, 
a total of 176 patients (n=88 in each group) 
were matched with a median age of 70.5 years 
(IQR:61-77), a male predominance of 58% 
(n=102), and 23 days median length of stay 
(IQR:18-27.5). The treatment group had a 
higher mean discharge total FIM score (68.9, 
SD 17.4) compared to the untreated group 
(65.3, SD 18.1) with a small effect size 
(η²=0.025, p=0.040). The treatment group had 
a higher mean discharge cFIM score (23.5, SD 
5.8) compared to the control group (21.3, SD 
6.4) with a small effect size (η²=0.028, 
p=0.029). There was no significant difference 
between groups in mFIM score (p>0.08). 

Conclusion: We found evidence that patients 
with spatial neglect who received 8-12 PAT 
sessions had higher total FIM and cFIM scores 
at discharge of inpatient rehabilitation. 
Additional studies with larger samples sizes 
are needed to replicate these findings and 
assess whether PAT is associated with other 
improved outcomes. PAT may be an 
intervention with positive impact on 
rehabilitation outcomes. 

P0658 
The therapeutic effect of graded 
motor imagery on motor function of 
upper limb in patients with chronic 
stroke, as home exercise program – 
randomized controlled trial 

S. H. Lim1, E. K. Ji1, H. H. Wang1, S. J. Jung1, 
J. S. Kim1, B. Y. Hong1, L. Jo1, H. Choi1 

1St. Vincent's Hospital, College of Medicine, The Catholic 
University of Korea, Rehabilitation Medicine, Suwon, South 
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Question: Although several occupational 
therapy for the motor recovery of upper limb in 
patients with chronic stroke have been 
investigated, most of all treatments might be 
focused on treatment of hospital or clinic 
setting. Thus, we investigated the effect of 
graded motor imagery (GMI) training on motor 
recovery of upper limb and activities of daily 
living (ADL) in patients with stroke, as home 
exercise program with randomized controlled 
trial. 

Methods: Forty-two subjects with chronic 
stroke, over than 3 months after onset, had 
unilateral hemiplegia by supratentorial first-
ever stroke, were recruited. A total of 8 weeks 
of GMI program with 30 min at home was 
educated and was done by himself at home for 
intervention group. All patients in intervention 
or control groups, had been taken conventional 
occupational therapy (OT) for 1 hour, twice per 
week throughout all intervention period. The 
primary outcome measure was the change of 
motor function, assessed by manual function 
test (MFT), Fugl-Meyer assessment (FMA) 
from baseline to 8 weeks. Secondary outcome 
measure was the changes of ADL, assessed 
by modified Bathel Index (MBI).   

Results: Of the 42 subjects, 37 completed the 
8-week follow-up (17 in the GMI group and 20 
in the control group). All subjects showed 
significant improvement for MFT, FMA and 
MBI with time and conventional OT (p<.05). 
The improvement of total score for MFT, FMA 



and MBI in GMI group did not differ from those 
in control group. The score of proximal upper 
limb of intervention group was significantly 
improved than control group (p<.05). 

Conclusion: The home exercise program with 
GMI induced the improvement for proximal 
muscle function of upper limb in patients with 
chronic stroke, over than 3 months after onset. 
The GMI home program may be an adjunctive 
treatment with conventional rehabilitation 
treatment for chronic stroke. These results may 
be useful for planning rehabilitation strategies 
for motor function of upper limb in patients with 
chronic stroke. 
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Spatial exploration strategy training 
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Question: Spatial neglect is a syndrome due 
to impaired neural networks critical for spatial 
attention and related cognitive and motor 
functions. Affected individuals also have 
impaired self-awareness of their own neglect 
symptoms, preventing them from learning 
strategies effectively or seeking necessary 
care. We hypothesize that supportive feedback 
and semi-structured guidance promote 
strategy learning and self-discovery of spatial 
errors in this population. The present study 
tested this hypothesis. 

Methods: Participants were 40 individuals with 
left-sided neglect after right brain stroke, 
randomized into one session of the treatment 
or control condition. Each session lasted 20-30 
minutes. Participants completed a 12-page 
object search task, during which the treatment 
group received the spatial exploration strategy 
training while the control group did not. The 
outcome measures were the total score and 
the overall laterality index of an assessment 
battery including four neglect tests. 

Results: To examine treatment effects on the 
outcome measures, we conducted separate 
2x2 repeated-measure ANCOVAs with group 
(control vs. treatment), time (before vs. after 
intervention), and the interaction term of the 
two as predictors, and added age and sex as 
covariates. We found significant interaction 

effects and conducted post hoc analyses, 
which revealed the following. The control 
group"s performance declined after 
intervention, in terms of the detection score, 
but not of laterality index, suggesting that their 
lateralized spatial bias remained unchanged 
but their ability to make correct responses in 
the assessment battery deteriorated. In 
contrast, the treatment group"s performance 
improved after the spatial exploration strategy 
training, in terms of laterality but not of 
detection ability, suggesting that the treatment 
was effective in reducing lateralized spatial 
bias but did not change their ability to make 
correct responses in visuospatial tasks.  

Conclusion: A brief 20-30 minute spatial 
exploration strategy training, which integrates 
supportive feedback and semi-structured 
guidance to promote strategy learning, reduces 
lateralized bias toward the ipsilesional side of 
space among individuals with left-sided spatial 
neglect after right brain stroke. 
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Intra-rater reliability of trunk 
position sense and modified 
functional reach tests in subjects 
after stroke – preliminary 
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Venturelli2, I. Feldmann2, E. Guyen2 

1Geneva School of Health Sciences, HES-SO University of 
Applied Sciences and Arts Western Switzerland, 
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Question 

Stroke is one of the major causes that induce 
impaired trunk control. It is therefore essential 
to develop trunk control tests with good 
psychometric qualities. The purpose of this 
study was to investigate the intra- and inter-
rater reliability of the trunk position sense and 
the modified functional reach (MFRT) tests in 
persons after stroke. 

Methods 

Ten persons with subacute stroke were 
recruited for this cross-sectional study (mean 
age: 60.12±10.30 years). The procedure was 
carried out in three parts: 1) clinical evaluations 
to characterize the participants (balance 
assessments in sitting and standing position, 
trunk strength tests and Timed Up and Go); 2) 



first test session; and after a rest time (2h), the 
second session on the same day. For both 
sessions, the trunk position sense and the 
MFRT were measured twice by two raters. For 
trunk position sense, the subjects stayed in a 
sitting position on a chair. They were then 
positioned into a target angle of trunk side 
flexion for 5 seconds, and instructed to 
remember the position. After trunk movements 
they had to return to the target position. The 
MFRT was realized in sitting position for 
anterior, paretic side and non paretic side 
displacements. Both tests were conducted with 
a random order. Inter-rater and intra-rater 
reliability were determined by the intra-class 
correlation coefficients (ICCs) and Bland and 
Altman plots. 

Results 

The trunk position sense highlighted an 
excellent inter-rater reliability (ICC=0.88) for 
vertical error and poor ICC value of horizontal 
error (ICC=0.02). The intra-rater analysis 
showed a moderate ICC value for vertical error 
(ICC=0.63) and poor value for horizontal error 
(ICC=0.33). 

The MFRT showed a good to excellent inter-
rater reliability for anterior (ICC=0.76), paretic 
(ICC=0.83) and non paretic (ICC=0.82) 
displacements. The values are lower for intra-
rater reliability (anterior: ICC=0.75, paretic: 
0.81 and non paretic: 0.53). 

Conclusion 

The MFRT and the trunk position sense (only 
vertical error) to test trunk control of subacute 
stroke patients are a reliable method for clinical 
use. 

References: Katz-Leurer. Disabil Rehabil. 
2009;31(3):243-8, Cabanas-Valdés. 
NeuroRehabilitation. 2013;33(4):575-92 
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Background 

Delusion is a psychotic symptom characterized 
by a firmly held,unshakeable false belief held 
despite evidence contrary against it. Delusional 
jealousy (Othello syndrome) and persecutory 
delusions of theft can occur after stroke and 
may cause distress to intimate partners and 
caregivers.  

Objective 

To describe stroke patients with delusional 
jealousy (DJ) and persecutory delusions of 
theft. 

Case history 

Mrs. N had a transient ischemic attack (TIA) in 
1989 but did not seek any treatment. She 
accused her husband of having affairs with his 
colleagues since 1989. She often "caught him 
with written notes on the table" and reading his 
phone messages when he was not looking. 
Her suspicions worsened after a right 
hemispheric infarct in 2017.  Computer 
tomography (CT) brain showed age-related 
cerebral atrophy and a large right temporo-
parieto-occipital infarct without any mass 
effect. Her DJ resolved with Sertraline 50mg 
nocte.    

Mrs. M had a dense left hemiplegia and left 
sensory and visual inattention in 2019. She 
claimed the nurses of flirting with her husband 
whenever he asked for their assistance in the 
ward. She felt "deserted" since "he did not love 
her anymore and lost sexual interest in her". 
CT brain showed a recent large right fronto-
temporo-parieto-occipital infarct with mass 
effect, and old bilateral basal ganglia infarcts. 
Her symptoms improved with Sertraline 50mg 
nocte. 

Mr. R had a left hemiplegia with left 
hemisensory and visual inattention in 2017, 



complicated with post-stroke seizures. He 
accused his wife of "stealing his money" and 
checked on his wife"s whereabouts constantly. 
They had not had any sexual activities since 
his stroke. CT brain showed a right centrum 
semiovale infarct. His theft delusion and 
checking behaviour improved with Risperidone 
0.5mg nocte, Sertraline 100mg bd and Sodium 
Valproate 200mg bd. 

Conclusions 

Patients with right hemispheric infarcts may 
present with DJ and delusions of theft. 
Psychosocial factors such as unemployment, 
physically dependent and sexual 
dissatisfaction may intensify their suspicions. 
Psychosexual education and treatment with 
antidepressant and antipsychotic may be used 
to manage psychotic delusional symptoms 
after stroke. 
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Monoparesis of ischemic origin is a well known 
neurologic syndrome, albeit rare (4% of all 
stroke syndromes). The "hand knob syndrome" 
is the most often reported. Hence, leg 

monoparesis is rare (15% of all 
monoparesis).   

We present an unusual case of partial distal 
leg paresis du to a stroke, but suggesting 
strongly at first glance a peripheral origine 

A male patient 73y old, known for a ischemic 
heart disease, arteriel hypertension and 
hyperuricemia. 

In 11/2018 he presented acute speech 
problems and left central facial paresis. 
Cerebral MRI showed a right fronto parietal 
penumbra, treated by thrombolysis without any 
sequela. An ischemic stroke of probable 
cardioembolic origin was diagnosed 
and clopidogrel was given.  

In 04/2019 he presented acutely 
walkingproblems associated with acquired left 
flatfoot deformity, a loss of motor control (foot 
inversion) of his left foot, without pain and 
sensory deficit. He was first send to the 
orhopedic foot consultation for suspicion of a 
tibial posterior tendon dysfunction. 

At consultation, in 06/2019, we observed an 
inhabitual loss of motor control and slight 
paresis of the left ankle-supination and toe 
flexion, disturbed rapid toe mouvements and 
imprecise foot-knee test left but no sensory 
loss, normal reflexes and no upper limb deficit. 

ENMG and US of the peripheral nerves in the 
left leg were normal, except of slight signs of 
underactivation of the M. tibialis anterior and 
posterior at the EMG, indicating a central 
origin. 

Cerebral MRI showed a small right paracentral 
frontal diffusion and T2 
hyperintensity, indicating an embolic 
subcortical ischemic stroke. 

Diagnostic work up revealed a probable 
cardioembolic origin. Implantation of a reveal 
system didn't show signs of atrial fibrillation 

Evolution in outpatient setting was favorable. 

Discussion : Partial distal foot paresis is a rare 
condition that may be initially suggestive of 
peripheral involvement. Here, the concomitant 
presence of a flat foot initially led to a 
misdiagnosis of an orthopedic origin (posterior 
tibial dysfunction). But clinical presentation was 
atypical for an orthopédic origine and a recent 
stroke rose suspicions. Neurological 



consultation with EMG and finally cerebral MRI 
allowed corrrect diagnosis. 
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QUESTION  

Stroke is the biggest cause of disability in the 
world 1 85% of the patients who survive have 
motor deficits.2 One of the most determining 
factors in long term disability is the persistence 
of upper limb impairment after the first 3 
months.3 

Non-invasive neuromodulation techniques 
such as repetitive TMS (rTMS) have been 
demonstrated to enhance the neuroplasticity of 
cortical affected areas due to its ability to 
increase or inhibit cortical excitability. When 
rTMS is applied repeatedly can cause neuronal 
regulatory effects that last beyond the time 
covered by the TMS session itself, having a 
long-term effect on neuroplasticity.5 

There are no currently validated protocols of 
rTMS stimulating the impaired motor cortex 
and inhibiting the contralateral one to enhance 
the neurorehabilitation of upper limb motor 
sequelae with receiving concurrent 
rehabilitation therapy. 

METHOD 

This four-phase project will develop and 
validate an innovative rehabilitation protocol 
combining conventional rehabilitation and 
rTMS neuromodulation. (Table 1) 

A double-blind and crossed controlled trial 
design will be used. Included patients will be 
distributed according to fig 1 

Prognostic markers of response to therapy will 
be identified using neurophysiological, clinical 
and kinematic measures. The 
neuropsychological impact of rTMS 
neuromodulation in the motor cortex will be 
studied 

RESULTS 

For the analysis of the results (effectivity and 
correlation of identified response prediction 
markers), parametric tests will be used if the 
sample allows it. The analyzes will be 
completed with non-parametric tests and 
residual effect, period effect and sequence 
effect checks will be made. (Confidence level 
of 0.95) 

CONCLUSION 

The integration of non-invasive 
neuromodulation into habitual rehabilitation 



processes could shorten the intervention times 
and improve the final functional status of 
patients. The definition of markers that predict 
the response to the therapy will allow the 
rational use of this protocol. 
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Questions : One of the causes of disability in 
stroke patients is postural disturbances which 
can result in a disturbance of balance in the 
sitting position. To date, the mechanisms of 
these postural disturbances in the seated 
position in stroke patients have not been fully 
set out. To add, sitting posture disorders only 
benefit from few instrumental measurement 
tools outside of clinical measurement scales. 
The objective of this study is to characterize 
the disorders of the patient's sitting posture via 
a new evaluation device and to relate the 
results obtained to the characteristics of 
hemiplegia and disorders of spatial 
representation. 

Methods : 16 stroke patients (8 right and 8 
left) with less than 3 months of delay post-
stroke with a seated balance disorder will be 
tested alongside 16 age-matched healthy 
subjects. Sitting balance disorders will then be 
accessed using a sensor pad associated with 
head and trunk measurements via inertial 
measurement units and the Optitrack deviceÒ 
 and will conclude 4 tests; 2 with open eyes 
and 2 with closed eyes each with a duration of 
30 seconds. The data on sitting balance 
disorders will be associated to the 
characteristics of hemiplegia (motor skills, 
sensitivity, spasticity, pushing syndrome, 
hemineglect) and the perception of the spatial 
representation of the body (straight ahead, 
longitudinal axis, visual vertical) by a 
multivariate variance analysis. 

Expected results : The expected result is a 
varied typology of disorders of the sitting 
posture after stroke (posture compared to that 
of healthy subjects) and more pronounced 
disorders in patients with right brain damage 
due in part to disorders of spatial cognition. 
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Cerebrolysin, a multimodal neuropeptides, has 
been shown to have neuronal sprouting 
promotion, apoptosis inhibition and 
neurogenesis stimulation properties. In recent 
decade, several studies had shown its effect in 
acute stroke. From 2014, Taiwan government 
launched a post acute care program for stroke 
patients. About 10% stroke patients were 
delivered from medical centers to local general 
hospitals within one month after onset to 
receive intensive rehabilitation training for 6-12 
weeks. In this preliminary clinical study, we 
investigated the effect of Cerebrolysin therapy 
initiated in subacute stage of stroke. 

From 2014 to 2019, a total of 308 stroke 
patients were delivered to Jen-Chun hospital. 
We used a new tool "Hierarchy of Care 
Required (HCR)" to assess the outcome of 
hospitalization (18 items, total 90 scores). The 
larger extent of reduction of care required, the 
better result. The Cerebrolysin therapy started 
in 2018, so patients delivered from 2014 to 
2017 were regarded as control group (66 fair, 
64 good result, total 130). The patients with 
motor control of Brunnstrom stage III to V were 
enrolled to receive Cerebrolysin therapy. 
Cerebrolysin was given by 1 Amp (2152 mg) in 
250 ml normal saline, intravenous drip 1 
hour/day, 5 days/week as one course of 
treatment. Minimal therapeutic requirement 
was 2 courses. The major parameter examined 
was the difference of average reduction of 
percentage of care required (ARPCR) by T-
test. 

48 patients completed Cerebrolysin therapy, 
36 were satisfied with motor and functional 
recovery. The responder rate was 75%. The 
ARPCR of good responders was 42.8 ± 4.3 % 
(N=36), which is significantly higher than that 
of the good result control group 37.4 ± 6.7 % 
(N=64) (P<0.5). 

The results of this study showed that low dose 
Cerebrolysin therapy combined with intensive 
rehabilitation training may be beneficial to 
stroke patients in subacute stage. 
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Question 

To determine differences in real-world bilateral 
functional hand activity in individuals with 
chronic stroke and healthy controls using a 



novel wearable wrist sensor that measures 
hand grasps. While accelerometers have 
measured arm activity in the past, this sensor 
is unique in its ability to measure hand opening 
and grasping activity. 

Methods 

Right-handed participants were recruited. 
Individuals with chronic stroke and healthy 
controls wore wrist sensors on both wrists 
during waking hours for 3 days. Motor 
impairment was assessed using the Fugl-
Meyer Assessment–Upper Extremity. 
Functional hand activity was characterized by 
the average reach-to-grasp counts per hour 
derived by the sensors. The asymmetry ratio 
was calculated by dividing the reach-to-grasp 
counts of one hand by the reach-to-grasp 
counts of the other hand (for stroke: 
affected/nonaffected; for healthy controls: 
nondominant/dominant). A reach-to-grasp 
count was derived from a wrist sensor which 
measured arm acceleration, wrist 
flexion/extension and finger activity. The Mann-
Whitney U test was used to evaluate 
differences in functional hand activity and the 
asymmetry ratio between individuals with 
stroke and healthy controls. 

Results 

Twelve adults participated in the study: Six 
individuals with chronic stroke (age: 55.36 ± 
14.40, 3 males, all left hemiparesis, Fugl-
Meyer Assessment–Upper Extremity: 56.17 ± 
5.92) and 6 healthy controls (age: 63.4±10.83 
yr, 4 males). No significant difference was 
found in functional hand activity in the stroke 
group (median of affected: 114.05; 
nonaffected: 351.42) compared to the healthy 
control group (median of nondominant: 158.04; 
dominant: 252.67). Individuals with stroke had 
significantly lower asymmetry ratio (median: 
0.33) compared to the healthy controls 
(median: 0.56), indicating less functional use of 
the affected hand in the stroke group (P = 
0.02). 

Conclusions 

Real-world bilateral functional hand activity (i.e. 
reach-to-grasp) can be measured using this 
novel wrist sensor. The preliminary findings 
have implications for clinicians and 
researchers to monitor and assess real-world 
hand activity to understand the long-term 
effects of rehabilitation. 
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Background and Purpose 

Stroke is a leading cause of disability in the 
world but the relative contribution of deficits 
accounting for poststroke disability remains 
unsettled. 

To determine the contribution of background, 
deficits and disorders responsible to disability 6 
months poststroke and to integrate them into a 
model. 

Methods  

A subset of 256 patients of GRECogVASC 
study had been assessed at 6 months 
poststroke using National Institute of Health 
Stroke Scale (NIHSS), gait score and a 
comprehensive cognitive battery (global 
cognitive Z-score), behavioral dysexecutive 
disorders (behavioral DD), anxio-depressive 
symptoms, epilepsy and headache. Disability 
was indexed by structured interview of 
modified Rankin score (simRS) at 6 months 
poststroke. Disorders accounting for disability 
were selected using bootstrap full model with 
partial odds ordinal regression analysis. 
Modelization was performed using 
Structural Equation Modelling (SEM) 
standardized coefficients analysis (SC). 

Results  

Poststroke disability (simRS >1) was observed 
in 151 (59%) patients. Factors associated with 
increasing disability were NIHSS to all level of 
simRS; however pre-simRS (OR 1.17; 95%CI 



[0.06-0.46]; bootstrap 99.8%), behavioral DD 
(OR 0.69; 95%CI [0.53-0.89]; bootstrap 91.9%) 
and global cognitive Z-score (OR 1.57; 95%CI 
[1.04-2.38]; bootstrap 59.6%) were associated 
to level of simRS>1 and pre-simRS (OR 0.3; 
95%CI [0.16-0.55]; bootstrap 99.8%), 
behavioral DD (OR 0.75; 95%CI [0.6-0.95]; 
bootstrap 71.3%), global cognitive Z-score (OR 
2.34; 95%CI [1.46-3.73]; bootstrap 99.6%) and 
gait score (OR 0.21; 95%CI [0.08-0.56]; 
bootstrap 93.3%) were associated to level of 
simRS>2. This model classified correctly 85% 
of observations (p=0.001). SEM analysis 
showed contributions of gait disorders (SC: 
0.68, p=0.01), prestroke disability (SC: 0.41, 
p=0.01), severity of neurological deficit (SC: 
0.16, p=0.01), global cognitive Z-score (SC: -
0.14, p=0.05) and behavioral DD (SC: 0.13, 
p=0.01). 

Conclusions  

This study determines disorders responsible 
for disability according ICF model at 6 months 
poststroke and integrate them into a statistical 
model. 

Clinical Trial Registration 

URL: http://www.clinicaltrials.gov. Unique 
identifier: NCT01339195. 

P0668 
Transcranial direct current 
stimulation (tDCS) for post-stroke 
neglect neuropsychological 
rehabilitation potentiation 

B. González Rodriguez1, E. Muñoz Marrón2, D. 
De Noreña1, A. Arroyo Ferrer3, F. J. Sánchez 
Cuesta3, M. Ríos Lago1, J. P. Romero 
Muñoz3,1 

1Beata María Ana Hospital, Brain Damage Unit, Madrid, 
Spain 2Universidad Oberta de Catalunya, Cognitive 
NeuroLab, Barcelona, Spain 3Francisco de Vitoria 
University, Ciencias Experimentales, Madrid, Spain 

Question 

Stroke is the main cause of disability in the 
world. Unilateral spatial neglect is one of the 
most frequent cognitive deficits after right 
hemisphere stroke. Its persistence is 
associated with a poor functional outcome of 
the rehabilitation process. 

Transcranial direct current stimulation (tDCS) 
is a noninvasive, safe, neurophysiological 

technique able to modulate cortical activity by 
inducing a weak electric current into the brain 
and can be used to complement 
neuropsychological rehabilitation strategies for 
neglect. 

The studies focused on neglect symptoms 
treatment using tDCS over the lesioned and 
contralateral hemisphere have shown 
promising results.1,2,3 

There are currently no validated protocols to 
enhance the conventional neuropsychological 
rehabilitation using transcranial stimulation by 
direct current (tDCS) in a group of patients with 
heminegligence secondary to right hemispheric 
stroke in the subacute phase. 

Methods 

A triple-blind controlled trial design will be 
used. Included patients will be distributed 
according to fig 1. 

The neuromodulation strategy will be to reduce 
the activation of the healthy hemisphere that is 
probably impairing the affected hemisphere 
recovery due to the interhemispheric 
imbalance theory.4 

Prognostic markers of response to therapy will 
be identified using neurophysiological and 
clinical measures. 

Results 

Parametric tests will be used if the sample 
allows it. The analyzes will be completed with 
non-parametric tests and residual effect, period 
effect and sequence effect checks will be 
made. (Confidence level of 0.95). 

Conclusion 

Integration of neuromodulation into the 
neuropsychological rehabilitation processes 
could shorten intervention times and improve 
the final functional status of patients. Definition 
of markers that predict the response to the 
therapy will allow the rational use of this 
protocol 
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Introduction: Stroke is one of the major 
causes of mortality and disability worldwide. 
This is an injury that can lead to permanent 
dysfunction at different levels in survivors. 
Most of the stroke patients have hemiparesis, 
which significantly limits the gait and reduces 
its functional independence and quality of life. 
Hence, the autonomous gait is one of the main 
goals of neurorehabilitation programs, since 
the gait pattern experiences some changes, 
especially in the balance and its quality. 
Objective: To review the studies that analyze 
and compare the kinematic changes, other 
than spatiotemporal, in gait in post-stroke 
subjects with the gait of healthy subjects, in 

order to characterize the various deviations of 
normal gait and consequently objectify and 
enhance the assessment and rehabilitation 
process in stroke. Design: We have included 
cross-sectional studies that discussed the gait 
kinematic characteristics in humans with a 
clinical diagnosis of stroke at any stage of 
evolution, and from which resulted in 
hemiparesis/hemiplegia and functional 
alterations in gait compared to the patterns of 
healthy, age-matched subjects. The databases 
used were: Pubmed, PEDro and CENTRAL. 
 Results: After applying the inclusion criteria, 
there were 26 final studies that were included 
in the systematic reviews. Discussion: There 
are characteristic changes in kinematic 
parameters, which may be assessed most 
accurately in a motion studies laboratory. 
Through the analysis of the results obtained in 
the different studies, it was verified that there 
were some discrepancies in the different 
authors. Conclusions: The resultant 
hemiparetic gait pattern after stroke is a 
mixture of deviations and the compensatory 
motion dictated by residual function; as such, 
each patient must be examined and his/her 
unique kinemtic gait pattern must be 
identified. With the use of three-dimensional 
analysis systems, interventions under these 
conditions can be tailored to each user and 
thus more effective. However, further 
investigation into the pathophysiology of 
kinematic deviations and the compensations of 
subjects with hemiparesis is still needed to 
enable clinicians to more objectively and 
effectively design subject-specific 
interventions. 
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Gait spatiotemporal parameters in 
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Introduction: Stroke is one of the major 
causes of mortality and disability worldwide, it 
can lead to permanent dysfunction at different 
levels in survivors. Most of the stroke patients 
have hemiparesis, which significantly limits the 
gait and reduces its functional independence 
and quality of life. Hence, the autonomous gait 
is one of the main goals of neurorehabilitation 
programs, since the gait pattern experiences 
some changes, especially in the balance and 



its quality. Objective: To review the studies 
that analyze and compare the spatiotemporal 
changes in gait in post-stroke subjects with the 
gait of healthy subjects, in order to 
characterize the various deviations of normal 
gait and consequently objectify and enhance 
the assessment and rehabilitation process in 
stroke. Design: We have included cross-
sectional studies that discussed the 
gait spatiotemporal parameters in humans with 
a clinical diagnosis of stroke at any stage of 
evolution, and from which resulted in 
hemiparesis/hemiplegia and functional 
alterations in gait compared to the patterns of 
healthy subjects. The databases used were: 
Pubmed, PEDro and CENTRAL.  Results: 
After applying the inclusion criteria, there 
were 18 final studies that were 
included. Discussion: There are characteristic 
changes in spatiotemporal parameters, which 
may be assessed most accurately in a motion 
studies laboratory. It was also verified that 
there was consensus in the asymmetry of the 
gait, in the temporal parameters (speed and 
cadence) and in the spatial parameters (step 
length and stride length). We also found some 
discrepancies in the different 
authors. Conclusions: The resultant 
hemiparetic gait pattern after stroke is a 
mixture of deviations and the compensatory 
motion dictated by residual function; as such, 
each patient must be examined and his/her 
unique gait pattern must be identified. With the 
use of three-dimensional analysis systems, 
interventions under these conditions can be 
tailored to each user and thus more effective. 
However, further investigation into the 
pathophysiology of spatiotemporal deviations 
and the compensations of subjects with 
hemiparesis is still needed to enable clinicians 
to more objectively and effectively design 
subject-specific interventions. 
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Background and aims: The implementation of 
clinical practice guidelines is of priority to 
patients with stroke, their families and health 
professionals. The German guideline 
"Rehabilitation of mobility after stroke" 
(ReMoS) provides specific, evidence-based 
recommendations to improve important 
rehabilitation goals of the patients. Hence its 
implementation is of special importance. Since 
the sole dissemination of guidelines might not 
be as effective as a tailored implementation 
intervention, we aim to 1) describe the current 
physiotherapy practice in Germany, 2) 
evaluate barriers and facilitators of guideline 
use, 3) develop and 4) pilot test a theory-based 
tailored implementation intervention in favour 
of the ReMoS guideline recommendations. 
Methods: To evaluate the current 
physiotherapy practice in stroke rehabilitation 
in Germany an open cross-sectional online-
survey will be performed. The survey will also 
be used to identify barriers and facilitators of 
the ReMoS guideline use. In addition, 
individual information will be gathered by semi-
structured interviews with German 
physiotherapists. Furthermore a mixed method 
systematic review will provide international 
data regarding influential factors of guideline 
use in stroke rehabilitation. Based on the 
results from previous steps, a tailored theory-
based implementation intervention will be 
developed by using the Behavioural Change 
Wheel and Theoretical Domains Framework. 
The final intervention will be reported 
according to the Template for Intervention 
Description and Replication-Checklist. To 
evaluate aspects of implementation procedure 
and the effectiveness of the tailored 
implementation intervention, it will be pilot 
tested in a controlled hybrid study. 
Conclusions: The implementation of the 
ReMoS guideline recommendations can 
improve quality of physiotherapy in Germany 
and thus the patients' outcomes. The results of 
the described research project may improve 
quality of care by resolving discrepancies 
between research findings and routine 
practice. They will also inform the development 
of further tailored implementation strategies in 
stroke rehabiiltation.   
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impact the severity of intracerebral 
haemorrhagic stroke – part of 
Papsigot 

A. Viktorisson1, M. Reinholdsson1, A. 
Danielsson2, A. Palstam1, K. Stibrant 
Sunnerhagen1 



1Sahlgrenska Academy, Institute of Neuroscience and 
Physiology, Department of Clinical Neuroscience, 
Rehabilitation Medicine, Gothenburg, Sweden 2University 
of Gothenburg, Sahlgrenska Academy, Department of 
Health and Rehabilitation, Gothenburg, Sweden 

Background: The Physical Activity Pre-Stroke 
In GOThenburg (PAPSIGOT) is a regional, 
register-based study with data from the 
Swedish Stroke Register (Riksstroke) and a 
local stroke register (Väststroke). PAPSIGOT 
was designed to establish the association 
between physical activity and stroke. In this 
study we evaluate how physical activity during 
the year before a first-time stroke influences 
the severity of intracerebral haemorrhage 
relative ischaemic stroke. 

Methods: Clinical data were collected on all 
first-time stroke patients (World Health 
Organization stroke criteria) admitted to 
Sahlgrenska University Hospital between 
November 1st 2014 and August 31st 2018. 
Additional information and patient 
characteristics were retrieved from inpatient 
medical records. The National Institutes of 
Health Stroke Scale (NIHSS) was used to 
evaluate stroke severity and a mild stroke was 
defined as a score of 0-5. Physical activity was 
assessed using the Saltin Grimby Physical 
Activity Level Scale (SGPALS): level 1, 
inactive; level 2, light physical activity; level 3, 
regular physical activity and training; level 4, 
regular hard physical training. 

Results: The inclusion process is presented in 
Figure 1. Physically active patients had lower 
NIHSS scores compared to inactive patients 
(Figure 2A). Physically active patients with 
intracerebral haemorrhage had an odds ratio of 
4.77 (95% CI:2.93-7.75) for a mild stroke in the 
multivariable logistic regression model, 
compared to an odds ratio of 3.25 (95% 
CI:2.72-3.90) for patients with ischaemic stroke 
(Figure 2B). 

Fig. 1: Flowchart.  

Fig. 2: Distribution of NIHSS scores in groups 
based on physical activity level (SGPALS) for 
intracerebral haemorrhage and ischaemic 
stroke (A). Multivariable binary logistic 
regression analyses: predictors of a 
mild intracerebral haemorrhage and ischaemic 
stroke (B). 

Conclusions: Prestroke physical activity may 
lead to decreased stroke severity. Physical 
activity had a greater impact on stroke severity 
for patients with intracerebral haemorrhage 
compared to those with ischaemic stroke in 

this study. The greatest difference in stroke 
severity was observed between patients with 
no physical activity and light physical activity. 

Fig. 1 
 

 
 
Fig. 2 
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Background: Recently, Ministry of Health and 
Welfare in Korea encourage rehabilitation 
hospitals to provide patients customized and 
intensive community reintegration services 
during convalescent periods to support them to 
return to daily life and work in the early stage 
after stroke. For this, last year our research 
team developed a community reintegration 
model V1.0 & V2.0 for convalescent patients 
using the Knowledge-To-Action framework 
through pilot study, and current report is a part 
of the study. 

Objectives: The purpose of this study is to 
explore the factors affecting perceived need for 
community reintegration service in 
convalescent patients with stroke in Korea.  

Methods: An exploratory qualitative study 
design was used in this study. Ten 
convalescent patients with stroke (female: 2, 
mean age 53 ± 14.61) in the rehabilitation 
hospital were participated. In-depth individual 
interviews were conducted to explore the 
factors affecting patients" perceived need for 
community reintegration service in the 
hospital.  

Results: Two themes were identified as 
factors affecting perceived need for community 
reintegration service: personal factors and 
social factors. For personal factors, the 
following four subthemes were identified: (1) 
personal goals during hospitalization; (2) 
physical limitations as primary effects of stroke; 
(3) whether or not to return to a job after 
discharge from hospital; (4) personal taste. 
Social factors relate to the patients" interaction 
with other people and community environment. 
The following two subthemes were identified: 
(1) practical and emotional support from family; 
(2) a lack of community resources and 
information.  

Conclusion: This result suggests that when 
designing a community reintegration model, 
currently identified personal and social factors 
need to be considered to provide individually 
customized services. 
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Question: Previous work assessing observed 
and perceived upper limb (UL) function has 
demonstrated match and mismatch groups of 
patients, the latter defined as patients with 
good observed but low perceived UL function. 
The question of this study was if we can 
determine prognostic factors on admission to 
early inpatient rehabilitation that predict this 
match or mismatch at one year poststroke. 

Methods: Stroke survivors were recruited from 
three inpatient rehabilitation centers (baseline), 
and re-assessed at one year. Match or 
mismatch one year poststroke was determined 
by the UL Fugl-Meyer assessment (observed 
UL function) and the hand section of the Stroke 
Impact Scale (perceived UL function). Baseline 
characteristics included demographic and 
stroke-related variables, observed motor, 
somatosensory, cognitive and mental function, 
and activities. A multiple binomial logistic 
regression analysis was conducted with 
baseline characteristics predicting good 
observed and perceived (good match) or good 
observed but low perceived (mismatch) 
function at one year. 

Results: We included 60 participants (female: 
41,7%) with a mean (SD) age of 65 (12) years. 
At one year, 30% (n=18/60) of these 
participants were in the mismatch group. Only 
cognitive deficits and depression and anxiety 
added significantly to the multiple binomial 
logistic regression model, and overall correct 
classification on the basis of these included 
predictors was 79.4%. The probability of being 
in the mismatch group rather than in the group 
with good observed and good perceived 
function was significantly higher for patients 
with more cognitive deficits (adjusted OR, 0.67; 
95% CI, 0.49-0.90) and greater anxiety and 
depression (adjusted OR, 1.28; 95% CI, 1.04-
1.57) on admission to inpatient rehabilitation. 

Conclusion: Our findings can inform 
therapists in an early stage about the potential 
for mismatch in UL motor function at one year. 
A specific therapeutic approach focusing on 
elements including cognitive and emotional 
status may be required for this important group 
of patients poststroke. 
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Question: Poststroke individuals drastically 
reduce physical activity, with negative gait 
impacts. The aim of the present study was to 
evaluate aspects related to gait in post stroke 
patients after functional training in aquatic 
environment. Methods: AACD ethics 
committee approved the study 
(09437619.9.0000.0085). This study is a 
randomized clinical trial composed of four 
individuals diagnosed with ischemic stroke, 
aged between 38 and 59 years and performed 
only this physiotherapeutic intervention. The 
individuals were randomly allocated into two 
groups: General Exercises Group (GEG=2) 
and Gait Training Group (GTG=2). Patients 
were evaluated before the beginning of the 
protocol and immediately after with the 
following instruments: Mini BESTest, Timed Up 
and Go Test (TUG) and 10 Minutes Walk Test 
(10MWT), and in the last two tests a wireless 
inertial sensor (G-walk) was used. Both groups 
performed 35 minutes of aquatic physiotherapy 
sessions, twice a week for 12 weeks, in a 
therapeutic pool with water temperature of 
34.0ºC. The GEG performed posterior limb 
muscle stretching exercises, trunk and lower 
limb muscle activation, static and dynamic 
balance training. The GTG performed gait 
training (anterior, lateral, posterior 
gait). Results:  After intervention, we observed 
improvement in functional balance in both 
groups (GTG: p=0.01, GEG: p=0.02). During 
the speed analysis (10MWT) we observed 
improvement in the speed in GTG (p=0.01) 
and in duration of the analysis (p=0.05) and 
speed (p=0.03) for the GEG. Analyzing the 
results of TUG, we can observe improvement 
of the means of the variables analyzed, with 
positive results in the duration of the mean and 
final turn phase in the GTG (p=0.03 and 
p=0.03) and in the duration of the analysis, 
duration of the phase of the average turn and 
maximum rotation speed of the mean turn of 
the GEG (p=0.009, p=0.01 and 
p=0.04). Conclusions: The functional gait 
training protocol in aquatic environment had a 
positive influence on aspects related to gait in 
the four analyzed post-stroke patient. There 
was a significant increase in the speed of 
walking in both groups after the 

intervention, which can be attributed to the 
resistance offered by water during the activity 
and may provide muscle activation and 
conditioning.  
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Question: This study investigated lower limb 
joint angles and angular velocities in a healthy 
population walking at various gait speeds. The 
normative dataset was used to determine the 
ecological validity of the Modified Tardieu 
Scale (MTS) for walking, by establishing 
whether the joint range of motion (ROM) and 
speed of assessment replicate muscle function 
during walking. 

Methods: Thirty-six healthy adults underwent 
three-dimensional (3D) gait analysis, walking 
at various speeds. The joint angles and 
angular velocities during the gait cycle were 
examined for the hip, knee and ankle. Data 
were grouped in 0.2 m/s increments from 0.4 
m/s to 1.6 m/s. Thirty-six adults with a 
neurological condition underwent a spasticity 
assessment of the quadriceps, hamstrings, 
gastrocnemius and soleus using the MTS. 
Three trials were completed for each muscle, 
by three different assessors (physiotherapists 
and doctors). The joint ROM and the joint 
angular velocity during each trial was recorded 
by a 3D motion analysis system. These values 
were compared to the relevant parameters 
from the normative dataset at a matched 
speed. A trial was ecologically valid when the 
ROM and peak velocity of assessment 
matched the relevant lower limb movement 
and angular velocity during the stage of the 
gait cycle where spasticity is likely to be 
triggered. 

Results: As walking speed increased, so did 
the peak joint angles and angular velocities. 
When the MTS was compared to normal 
walking biomechanics, only 5% of the 2180 
trials which were analysed demonstrated 



ecologically validity for all criterion. No trials 
demonstrated complete ecological validity for 
stance phase gastrocnemius and soleus or for 
the quadriceps. The strongest results were for 
hamstrings at 90° hip flexion where 20% of 
trials were deemed ecologically valid. 

Conclusion: The MTS remains the most 
appropriate clinical scale of spasticity due to its 
velocity dependence however, when applied 
according to standardised procedure, it lacked 
ecological validity for walking. Clinicians tend 
to assess spasticity too quickly when 
compared to joint angular velocity during 
walking, potentially leading to false positive 
results. Real-time feedback may improve the 
ecological validity of assessment and better 
inform treatment decision making. 
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Question: The Mini-Balance Evaluation 
Systems Test (Mini-BESTest) addresses four 
different aspects of balance. The test is 
expected to have additional value to assess 
balance in people after stroke who can walk 
independently. However, knowledge about 
validity and responsiveness of the Mini-
BESTest in this population is limited. This 
study examined the following research 
questions: 1) What is the relationship between 
the Mini-BESTest, Timed-Up and Go (TUG) 
test, and six-minute walking test (6-MWT) and 
2) What is the responsiveness of the Mini-
BESTest in people after stroke who can walk 
independently? 

Methods: This was an observational study with 
measurements at the start and end of the 
outpatient rehabilitation program. One hundred 
four people after stroke with independent 
walking ability were recruited. Cross-sectional 
correlations between the Mini-BESTest, TUG, 
and 6-MWT were determined. Responsiveness 

was analyzed using effect size, standardized 
response mean (SRM) and correlations 
between change on the Mini-BESTest and 
change on the TUG and 6-MWT. 

Results: The Mini-BESTest correlated 
moderately with the TUG (r= -0.688, N=101) 
and 6-MWT (r= 0.534, N=95) at start of 
rehabilitation. No ceiling effect was found. The 
Mini-BESTest significantly changed between 
start and end of rehabilitation, effect size: 0.45 
and SRM: 0.95 (N=79). Responsiveness of the 
Mini-BESTest was comparable with the 
responsiveness of the 6-MWT and better than 
the responsiveness of the TUG. No significant 
correlations were found between change 
scores of the Mini-BESTest and change on the 
TUG and 6-MWT in our population of 
independently walking people after stroke. 

Conclusion: The Mini-BESTest appeared to be 
a valuable test to assess balance in people 
after stroke who can walk independently as it 
measures other unique aspects of balance 
when compared with the TUG and 6-MWT. 
Dependent on the rehabilitation goals, we 
recommend to use the Mini-BESTest in people 
after stroke who can walk independently, alone 
or together with tests that measure other 
aspects of balance. 
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Objective: To report all the equations that can 
potentially be used to estimate Cw without 
using a respiratory gas exchange analyzer and 
to provide the level of validity of each equation. 

Data sources: Webline, Medline, Scopus, 
Sciencedirect, Bielefeld Academic Search 
Engine (BASE), Wiley Online Library 
databases from 1950 - August 2019 using 
search terms related to stroke and oxygen cost 
of walking. 

Methods: This systematic review was reported 
according to Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines and methodological 



quality of included studies was determined 
using the Critical Appraisal Skills Programme 
(CASP). 

Results: two thousand and sixty-five articles 
have been screened. Thirty articles were 
included for the full text analysis. Four articles 
were included in the data synthesis (stroke 
individuals=184). Analysis reported four 
equations estimating Cw which were 
developed from logistic regression equations 
between Cw and self-selected walking speed. 
The equations differed in several 
methodological aspects (characteristics of 
individuals, type of equation, reference 
measurement methods of Cw). The 
Compagnat et al. study had the highest quality 
scores (CASP score=9/9). 

Conclusions: This literature review 
highlighted 4 equations for the estimation of 
Cw from self-selected walking speed. The 
Compagnat et al. presented the best quality 
parameters but this work was only interested in 
a population restricted to individuals with 
hemispheric stroke sequelae. Other studies 
are required on larger post-stroke cohorts to 
confirm the validity of the Cw prediction 
equations. 
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Background: Although not reported in the 
literature, the composite nature of the oxygen 
cost of walking (Cw) (a combination of 
metabolic and walking performance 
parameters) suggests that the Cw should be 
associated with functional independence. 

Objective: To evaluate the association 
between the Cw and mobility independence 
and independence for activities of daily living in 
individuals with stroke sequelae. 

Method: All individuals with stroke who were 
able to walk unassisted were included. The Cw 
measurements were performed using a 
MetaMax3B®. Mobility independence was 
assessed based on the Modified Functional 

Ambulatory Classification (mFAC) and the 
independence for activities of daily living by the 
Barthel Index (BI). A correlation analysis was 
performed to assess the association between 
the Cw and the independence scores. A 
stepwise multiple linear regression analysis 
was performed to evaluate the independence 
of the Cw on the determination of the BI and 
the mFAC among the various characteristics of 
the population. 

Results: We included 90 individuals 
(age=63.5±14.0 years). The median Cw was 
0.36 mL.kg-1.m-1 IQR=0.28 mL.kg-1.m-1. The 
Cw was significantly correlated with the mFAC 
(r=-0.56; p <0.01) and the BI (r=0.51; p <0.01). 
The stepwise multiple linear regression 
showed that the Cw was independently 
associated with the BI (coeff=-8.31; p <0.01) 
and the mFAC (coeff=-0.73; p <0.01) scores. 

Conclusion: The Cw was an independent 
factor for functional independence. Due to the 
composite nature of the Cw, these results 
suggest that patient independence is related to 
both metabolic factors such as oxygen 
consumption due to activity as well as 
performance factors such as the spontaneous 
walking speed. 

P0681 
Implementation of high-intensity 
gait training in inpatient stroke 
rehabilitation in Norway – results of 
the FIRST-Oslo project 

J. Halvorsen1, J. Moore2, J. E. Nordvik3, A. S. 
Erichsen4, I. Rosseland5, E. Bø4, T. G. Hornby6 

1Helseetaten, Oslo kommune, Department of 
Rehabilitation, Oslo, Norway 2Sunnaas HF, Regional 
Kompetansetjeneste for Rehabilitering, Oslo, Norway 
3Catosenteret, Son, Norway 4Oslo University Hospital, 
Department of Rehabilitation, Oslo, Norway 5Helseetaten, 
Oslo kommune, Department of Rehabilitation, Oslo, 
Norway 6Indiana University School of Medicine, Physical 
Medicine and Rehabilitation, Indianapolis, IN, United 
States 

Background: 
Research on high-intensity gait training (HIGT) 
in stroke rehabilitation demonstrates 
substantial impact on walking function 
including improved gait speed, walking 
distance, balance, aerobic capacity, and 
stepping activity. HIGT was also strongly 
recommended in the clinical practice guideline 
for improving walking function in ambulatory 
chronic stroke, spinal cord injury, and brain 
injury, recently published by the American 
Physical Therapy Association (Hornby et al. 



2020).  While this evidence may advance our 
knowledge about interventions to improve 
walking recovery, a recent systematic review 
identified that even when research 
recommendations were available they were not 
used by the clinicians about two-thirds of the 
time (Mickan et al. 2011). This lack of 
translation into routine clinical practice 
indicates that patients may not benefit from 
research advances without innovative 
implementation efforts. 

Method: 
In this project, HIGT was implemented into 
inpatient stroke rehabilitation at two 
rehabilitation units in Norway, representing 
both specialist- and primary healthcare. At first, 
usual care was monitored in a cohort of 
individuals with subacute stroke (n=56) 
undergoing inpatient rehabilitation. The 
functional changes from usual care were then 
compared to those observed in a second 
cohort (n=54) after HIGT was implemented. 

Results: 
HIGH was successfully implemented and is 
now the standard care at both rehabilitation 
units. The results demonstrated significant 
gait-related benefits favoring HIGT, and were 
recently published Stroke (Moore et al. 2020). 
Additional research should be conducted on 
use of HIGT in differing clinical and community 
contexts. 

Purpose: 
This symposium aims to present an overview 
of the research on HIGT, its clinical feasibility, 
and effects of HIGT when implemented in 
inpatients stroke rehabilitation. An overview of 
the literature on high-intensity gait training will 
be provided. In addition, the implementation 
methods and results of translating HIGT to 
inpatient rehabilitation in Norway will be 
presented. 

Moore, JL., Nordvik, JE., Erichsen, A., 
Rosseland, I., Bø, E. and Hornby, TG. (2020). 
Implementation of High-Intensity Stepping 
Training During Inpatient Stroke Rehabilitation 
Improves Functional Outcomes. Stroke 

P0682 
Patient with complex hemiparetic 
spastic gait pattern and severe 
sensory disturbances after stroke 

A. B. Paba Dotes1, I. De Torres Garcia1, S. 
Gimeno1 

1Hospital Regional Universitario de Malaga, Physical 
Medicine and Rehabilitation, Malaga, Spain 

Question 

To design a personalized treatment for a 
patient with complex hemiparetic spastic gait 
pattern and severe sensory disturbances after 
stroke. 

Methods 

Clinical case: a 32-years-old female caucasian 
patient, living with her husband and children, 
independent for daily life activities prior to the 
episode. She was attended in the hospital 
because of a syncope followed by intense 
headache associated with left hemiparesis. 
She required fibrinolytic treatment and 
subsequent admission to the intensive care 
unit. Surprisingly, no brain injury image was 
found in computed tomography scan. Despite 
the inconsistency with the diagnostic test, the 
patient presented spastic left hemiparesis, 
impaired sensation with hypoaesthesia in the 
upper left limb, painful hemiplegic shoulder and 
anesthesia in the lower left limb. Relating to 
the cognitive exploration she showed attention 
and memory impairment. 

Results 

After discharge, difficulties in walking provoked 
her some myofascial pain sindromes due to 
compensatory posture. For treatment of 
spasticity and pain, botulinum toxin and 
anesthesic bloqs were used: 

Left suprascapular block with bupivacaine with 
analgesic objective. 

Diagnostic block in right middle gluteus 
affected by painful myofascial syndrome 

due to postural compensation. 

Injection with 800 U of incobotulinum toxin A, 
muscles per goals: 

Objective 1: left omalgia. Pectoralis major, 
latissimus dorsi, teres major, subscapular. 

Objective 2: pain relief in the anterior inferior 
iliac spine and left groin. Iliacus, rectus 
femoris. 

Objective 3: stabilize left foot support. 
Gastrocnemius, soleus, tibialis posterior, flexor 
digitorum longus. 



Objective 4: Myofascial pain syndrome relief in 
right buttock. Right gluteus medius. 

A month later, relief in spasticity and pain was 
measured by numerical verbal pain scale, 
modified Asworth scale and Goal Attainment 
scaling. 

Conclusion 

Thanks to agreement with the patient and the 
caregiver about the goals of the treatment, the 
results were satisfactory and relevant for her. 
Only the objective of stabilizing the left plantar 
support was not reached. The reason why this 
goal was not achieved completely despite the 
decrease in spasticity, is in relation with the 
presence of severe sensation impairment. 

Fig. 1 
 

 
 

P0683 
Effects of therapeutic instrumental 
music training and motor imagery 
on chronic, post-stroke cognition 
and affect – a randomized controlled 
trial 

C. Haire1, V. Vuong1, L. Tremblay1, K. 
Patterson1, J. Chen1, M. Thaut1 

1University of Toronto, Toronto, Canada 

Question: Does therapeutic instrumental 
music performance (TIMP), with or without 
motor imagery, lead to improvements in 
cognition and affect in persons with chronic 
post-stroke hemiparesis? 

Methods: Two baseline assessments, one 
week apart; nine training sessions for upper 
extremity hemiparesis (3x/week for three 
weeks) facilitated by a qualified Neurologic 
Music Therapist; and one final assessment. 
Participants were randomly assigned to one of 

three groups: 45 min. active TIMP only, or 30 
min. active TIMP followed by 15 min. of 
metronome-cued motor imagery (TIMP+cMI), 
or 30 min. active TIMP followed by 15 min. of 
motor imagery without cues (TIMP+MI). Varied 
acoustic and electronic instruments, as well as 
a sonification touch tablet, were used in 
training. 

Cognitive assessments: Trail Making Test 
(TMT) Part B; Digit Span Test (DST) 

Affective assessments: Multiple Affect 
Adjective Checklist – Revised (MAACL-R); 
General Self-Efficacy Scale (GSE). The Self-
Assessment Manikin (SAM) was administered 
before and after each of the 9 training 
sessions. 

Results: Thirty participants completed the 
protocol, ten participants per arm [14 women, 
mean age = 55.9; mean time post-stroke = 
66.9 months]. Pooled group baseline 
measures did not significantly differ. The 
TIMP+MI group showed a significant change in 
TMT scores. The TIMP group showed a 
significant increase in scores on the MAACL 
sensation seeking scale and the Valence & 
Dominance portion of the SAM; TIMP+cMI 
showed respective increases and decreases in 
positive and negative affect on the MAACL, as 
well as an increase in the Valence, 
Dominance, and Arousal portions of the SAM. 
There was no statistically significant 
association between cognitive and affective 
measures. 

Conclusion: TIMP+MI appeared to enhance 
cognitive flexibility and executive functioning, 
possibly due to consolidation of cognitive 
representations through mental rehearsal 
following active practice. In contrast, external 
cueing during motor imagery (TIMP +cMI) may 
introduce additional sensory integration 
challenges which could interfere with cognitive 
representations and flexibility. Active training 
using musical instruments appeared to 
contribute to positive affect; however, these 
changes occurred independently of 
improvements to cognition.  

P0684 
Effects of aerobic exercise on tau 
and related proteins in rats with 
photochemically-induced infarction  

K. L. Joa1, J. H. Kang1, S. Y. Kim2 



1Inha University College of Medicine, Rehabilitation, 
Incheon, South Korea 2Pusan National University Yang-
san Hospital, Rehabilitation, Yangsan-si, South Korea 

Abnormal tau phosphorylation occurs in 
neurodegenerative conditions such as 
Alzheimer"s disease (AD). Recent evidence 
indicates that brain ischemia is associated with 
the accumulation of abnormal tau and related 
proteins. Although, we found the protective 
effect of task-specific training (TST) after 
stroke on tau modifications in our previous 
study, the effect of aerobic training on the tau 
modification still need to be evaluated. In this 
study, we evaluated the effect of aerobic 
training after photochemically-induced 
thrombosis (PIT)-induced cortical infarction 
and compared the effect with the results of 
TST after stroke. Rehabilitation group (RG) 
received treadmill training 40min/day, whereas 
the sedentary control group (SG) did not 
receive any type of training. Functional tests 
such as single pellet reaching task, rotarod, 
and radial arm maze were also performed 
every week. After 4 weeks of rehabilitation, 
levels of p-taus396 and p-AMPK found to be 
lower in the ipsilateral cortex of RG compared 
to SG. The expression levels of p-GSK3bS9, 
BDNF were significantly lower in ipsilateral 
sides of SG, while p-P70-S6K were 
significantly higher in ipsilateral sides of SG. 
The levels of p-taus262, Ac-tau, p-GSK3bS9, 
p-AKT, p-Sin1, and p-P70-S6K were 
significantly decreased in ipsilateral sides of 
RG compared to contralateral sides. Aerobic 
training has a protective effect on tau and 
related proteins after stroke probably via . 
modification through the Akt-mTORC1-p70S6K 
pathway and AMPK. Aerobic training also 
improved motor, balance, and memory 
functions. Comparing to our previous study 
(i.e., task-specific rehabilitation), the protective 
mechanisms of rehabilitation by aerobic 
exercise may be different (e.g., additive effects 
of cardiopulmonary fitness), although both 
types of rehabilitation regulate tau modification. 
In addition, the role and associated 
mechanisms of aerobic training on tau 
modification still need to be evaluated. 

Fig. 1 
 

 
 

Fig. 2 
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Effect of aerobic exercise intensity 
and timing on functional recovery in 
rat with stroke 
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Objectives: The aim of this study was to 
investigate the effect of exercise start timing 
and intensities on motor functional recovery, 
corticosteron level changes, and brain BDNF 
changes using a rat ischemic stroke model. 

Methods: Male Wistar rats (8 weeks old) were 
used in this study. All rats in rehabilitation 
groups were randomly allocated into 2 different 
rehabilitation start groups, which were 3-day 
start group (early) and 7-day start group 
(delayed). And, each 3 or 7 days start group 
had different intensity groups (10min/day, 
30min/day, 60min/day, treadmill training). Also, 
there were control group (no surgery) and 
stroke control group (stroke with no exercise). 
Each groups were comprised of 5 rats and 
total 50 rats were involved in this study. 
Infarcts were produced by photochemically 
induced thrombosis in the motor and 
sensorimotor cortex. Behavior tests such as 
stair case test, rotarod test, and serum blood 
collection were performed at 2, 7, 14, 21, 28, 
and 35 days post-stroke. Serum corticosterone 
level and brain BDNF concentrations were 
determined with commercial enzyme-linked 
immunosorbent assay (ELISA) kits. 



Results: All 10min, 30min, 60min treadmill 
exercise group in both 3-day start and 7-day 
start groups showed a significant improvement 
in behavioral tests compared to rats without 
training in stroke control group. When 
comparing between exercise groups regarding 
exercise intensity and exercise start timing, in 
3-day start group, the 10min exercise group 
showed a significant improvement compared to 
the 30min or 60min groups (Fig. 1). In addition, 
in 7-day start group, there was a significant 
decrement in 60 min exercise group compared 
to the 10min or 30min exercise group (Fig. 2). 
The serum corticoster levels and BDNF levels 
were significantly increased in exercise groups 
compared to control or stroke control groups. 
However, there was no significant difference in 
hormone levels between each exercise groups. 
(Fig. 1 and 2) 

Conclusions: Our data suggest that functional 
recovery by treadmill exercise after stroke may 
differ by timing of training or exercise 
intensities. Underlying mechanism of different 
functional recovery still need to be evaluated. 

Fig. 1 
 

 
Fig. 2 
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The therapeutic benefit of the 
combination of botulinum toxin and 
constraint- induced therapy in the 
management of thepost stroke 
hemiplegic"s spastic upper limb. 

S. Ammor1, H. Aboura1, A. Derkaoui1, O. 
Bensaber1 

1Djillali Liabes University, Faculty of Medicine, Medicine 
Physique and Rehabilitation service, Sidi Bel Abbes, 
Algeria 

Introduction: 

The constraint- induced therapy, which 
consists of blocking the healthy upper limb to 
force the use of the paretic limb and combat 
the phenomenon of non-use acquired after 
botulinum toxin Ainjections, seems to be 
promising to improve certain functions. 

MATERIALS AND METHODS: 

The study involved 18 stroke patients with 
spastic hemiparesis, 9 women and 9 men, with 
a minimum 2 MRC (Medical Research 
Council)on the wrist and fingers. All patients 
benefited from botulinum toxin A to the upper 
limb (elbow, wrist and fingersflexors), 
evaluated by the MAS (Modified Ashword 
scale), FMAUP (fugl-Meyer assessment fo  
rupper extremity)and the MAL (Motor Activity 
Log) before the  constraint- induced therapy 
that was performed at the rate of 4 hours per 
day, 5days/week, during 4 weeks, reassessed 
at the end of the protocol by the same tests. 

RESULTS: 

The average age was 58.2 ±13.5 years [38-
75], 14 right-handed and 4 left-handed, the 
right side was affected in 10 patients, 
17ischemic strokes and 1 hemorrhagic, and 
the average time of management was 75±21 
days [35-102]. A significant improvement was 
observed on the MRC and MAS (1point).The 
average of the FMAUP increased from 
34.28±7.4 [21-45] to52.9±10.4 [28-66] and for 
the integration of the upper limb in daily 
activities, the average of the MAL increased 
from 111.1±36.1 [60-195] to 215.5±58[101-
300]. The satisfaction index exceeded 60% 
among all patients. 

Conclusion: the combination of botulinum 
toxin A and constraint- induced therapy 
appears to have satisfactory results on the 
improvement of function and especially the 
integration of the hemiparetic upper limb which 
needs further studies to confirm these results. 

Key words : stroke- hemiparesis,botulinum 
toxinA,constraint-induced therapy 
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Serum activity of matrix 
metalloproteinases is altered in 
chronic post-stroke individuals 
according to the sensorimotor 
impairment 
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QUESTION: Many studies have shown the 
deleterious role of matrix metallo-proteinases-2 
(MMP-2) and -9 (MMP-9) in the early stage of 
stroke, as well as their contribution to recovery 
during the later stages. They are considered as 
an independent early predictor of stroke 
recovery. Nevertheless, there is no information 
available about serum MMP-9 and -2 activities, 
according to sensorimotor impairment, in the 
chronic stage of stroke. 

METHODS: Fourteen patients with stroke 
onset > 6 months and seven healthy subjects 
of both genders, 45–75 years old were enrolled 
in this study. Demographic and stroke data 
were considered. Sensorimotor impairment 
was assessed using the Fugl-Meyer Motor 
Assessment Scale (FMA). Blood samples were 
collected from antecubital vein and serum 
activity of MMP-2 and MMP-9 biomarkers were 
analyzed using gelatin Zymography. 

RESULTS: Post-stroke individuals were 
classified according to FMA into two groups 
(n=7/group): light-moderate and marked-
severe sensorimotor impairment (Figure 1). 
The MMP-9 activity was increased in both 
light-moderate and marked-severe post-stroke 
groups compared to healthy individuals 
(p=0.00), but with no difference between them 
(p=0.89). The MMP-2 activity was increased in 
light-moderate group compared to control one 
(p=0.01) (Figure 2). 

CONCLUSION: Serum MMP-9 activity, an 
inflammatory biomarker, is increased in post-
stroke individuals regardless of the 
sensorimotor impairment. On the other hand, 
MMP-2 was increased in people with light to 
moderate impairments. The role of MMP-2 in 
this population could describe potential 
aspects related to functionality. Future studies 
should consider other biomarkers to 
understand the relationship between MMPs 

and muscle plasticity or cardiovascular function 
in this population. 

FIGURE LEGENDS: 

Figure 1. Clinical and Demographic data. 

Figure 2. MMP-9 and MMP-2 activity and band 
density according to each groups. *Difference 
with both stroke group. ƚ Difference with light-
moderate group. 
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Predictors of discharge destination 
from post-acute long-term 
rehabilitation in severe acquired 
brain injury 
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1P.A.N. Zentrum im Fürst Donnersmarck-Haus, Research, 
Berlin, Germany 

Question 

The P.A.N. concept is a successful 18-month 
inpatient rehabilitation program for severely 
affected persons with acquired brain injury of 



working age. The concept is designed to 
minimise dependence on support for everyday 
tasks so that patients can be discharged into a 
form of independent living rather than a 
nursing home setting. Approximately 70% of 
the patients were discharged into a setting with 
moderate support requirements (own 
apartment, sheltered single living, living 
community, family), while 30% of the patients 
are dependent on increased assistance and 
move into appropriate facilities (community 
care, living with intensive care, residential 
home, nursing home). In the present study we 
explored which factors at admission might 
predict the discharge destination and the level 
of need to allow independent living. 

Methods 

90 patients (♀=33/ ♂=57)  in the chronic stage 
(15,2 ± 30,2 months; M ± SD), aged 25 to 60 
years (45 ± 10 years; M ± SD) with a mean 
Fruehreha-Barthel-Index (FBI) of 34 ± 44 (M ± 
SD) points were enrolled in the study. 
Discharge destination in relation to age, 
gender, diagnosis and FBI were examined for 
their predictive value using binary logistic 
regression. 

Results 

The FBI score at admission had low protective 
value for moving to a form of living 
arrangement with a moderate support needs 
(p=0.002; OR=1.02; 95%; CI=1.01-1.03), with 
the likelihood increasing by 2% per FBI point. 
During the rehabilitation the mean FBI 
improved by 22,2 ± 39,3 (M ± SD) points. The 
characteristics age, gender and diagnosis have 
no significant influence on the subsequent form 
of living arrangement. 

Conclusion 

The rehabilitation success is independent of 
age, gender and diagnosis. As expected, 
patients with an initially higher FBI have a 
higher chance of independent living. Special 
attention should therefore be paid to patients 
with a low FBI. It should be investigated 
whether special therapy contents and scopes 
are necessary for this group. 
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The influence of psychological 
factors and mood on the course of 
participation up to four years after 
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Question: The first aim of this study was to 
explore the course of participation from two 
months up to four years after stroke. The 
second aim was to test whether adaptive and 
maladaptive psychological factors and mood 
problems measured at two months after stroke 
are determinants of the course of participation 
up to four years after stroke. 

Methods: This study is an extension of the 
multicentre prospective longitudinal 
Restore4Stroke Cohort study. Data was 
collected at stroke onset, two months, six 
months, one year, two years and three to four 
years after stroke. 395 stroke patients were 
recruited within seven days of symptom onset. 
369 participants completed the participation 
measure at least once during follow up and 
were available for analysis. The Utrecht Scale 
for Evaluation of Rehabilitation-Participation 
(USER-Participation) restrictions subscale was 
used to measure participation. Psychological 
factors were clustered into adaptive (proactive 
coping, self-efficacy, extraversion and 
optimism) and maladaptive (passive coping, 
neuroticism and pessimism) psychological 
factors. The Hospital Anxiety and Depression 
Scale was used to assess mood. 

Results: Total scores and almost all item 
scores of the USER-Participation restriction 
subscale (except for partner relationship) 
showed significant improvements up to one 
year after stroke and stabilized afterwards. At 
three to four years after stroke, a considerable 
percentage of participants experienced 
restrictions in participation. If tested separately, 
mood, adaptive and maladaptive psychological 
factors were all associated with the course of 
participation over time in the linear mixed 
model analyses. More mood problems (Coef. 
β=-0.95, p<0.001) and less adaptive 



psychological factors (Coef. β=0.27, p=0.004) 
were independent determinants of worse 
participation up to four years after stroke. 

Conclusion: Participation improves in the first 
12 months after stroke and stabilizes 
afterwards. Mood problems and less adaptive 
psychological factors negatively influence the 
course of participation over time up to four 
years after stroke. Therefore, follow-up 
assessments after stroke should not only focus 
on cognitive and motor impairment, but also 
encompass screening on mood problems and 
adaptive psychological factors. 

P0690 
Till death do Us part – matrimonial 
stability and the quality of the 
couple relationship in acquired 
brain injuries in chronic phase 

S. Laratta1 

1Private Hospital, Psychology, Crotone, Italy 

Background: Couple relationships after 
acquired brain injury (ABI), are particularly 
vulnerable to tension and rupture. Assisting a 
person with disabilities as a result of brain 
damage has a large impact on the emotional 
and physical condition of the spouse. This 
shapes the relationship from reciprocal to 
unilateral, causing increases in psychological 
distress and changes in the patient's 
emotionality, relational skills, cognitive-
behavioral aspects, which ultimately may 
strongly contribute to family conflict. 

Objectives: To evaluate the matrimonial 
stability and the quality of the spousal 
relationship in ABI patients in chronic phase. 

Design: Cross-sectional study. 

Methodology: The relationship was evaluated 
by means of the: a) the degree of adaptation of 
the couple (DAS: Dyadic Adjustment Scale); b) 
the quality of family relationships (FRI: Family 
Relationship Index); 

Results: 39 couples with similar age (57.7 ± 
10.9; 55.8 ± 11.3; respectively for patients and 
caregivers) and educational level were 
enrolled. The average duration of relationship 
was 31.7 ± 13.1 years. Simple regression 
analysis revealed a significant relationship 
among FRI (r= 0.68; p-level< 0.001) and DAS 
values either in patients or caregivers (r= 0.59; 
p-level < 0.001). At two years from an acquired 

brain injury 4 of 39 spouses (10%) divorced, 
whereas in the remaining 35 couples couples" 
perception of marital (DAS; DELTA values: -
1,6 ± 14.8; -2.9 ± 16.7; respectively for patients 
and caregivers; p-value= 0.75) and familiar 
relationships was similar (FRI; DELTA values: 
0.2 ± 1.8; 0.2 ± 2.1; respectively for patients 
and caregivers; p-value= 0.55). 

Conclusions: The present study suggests that 
postinjury marital relationships are prone to 
instability and divorce in a small portion of ABI 
patients. Otherwise, in the vast majority of our 
population the spouse"s perception of the brain 
injury"s impact on marital relationships is 
similar and this could become a protective 
factor where spouses mutually agreed goals to 
favor stability. 

P0691 
Comparison between EQ-5D-5L and 
PROMIS-10 to evaluate health-
related quality of life 3 months after 
stroke 
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Passier2, M. Wermer3, M. Post4 
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Question: Although the use of Patient-
Reported Outcome Measures (PROMs) to 
assess Health-Related Quality of Life (HRQoL) 
has been advocated, it is still open to debate 
which PROM should be preferred to evaluate 
HRQoL after stroke. Therefore, we aimed to 
compare the measurement properties (floor- 
and ceiling effects, internal consistency, 
concurrent validity and discriminant ability) 
between the 5-dimensional 5-level EuroQol 
(EQ-5D-5L) and the Patient-Reported 
Outcomes Measurement Information System 
10-Question Global Health Short Form 
(PROMIS-10) to evaluate HRQoL 3 months 
after stroke. 

Methods: 360 consecutive individuals with 
stroke from 6 Dutch hospitals participated in 
this cross-sectional study. The EQ-5D-5L, 
PROMIS-10, modified Rankin Scale (mRS) 
and two patient-reported items on decrease in 
health and activities post-stroke were 
administered by a stroke nurse or nurse 
practitioner through a telephone interview 3 



months after stroke. The internal consistency 
(Cronbach"s Alpha), score distribution 
(graphically displayed using boxplots), 
floor/ceiling effects, inter-correlations (using 
Spearman correlations) and discriminant ability 
(using the mRS and the patient-reported items 
on decrease in health and activities post-stroke 
as external anchors) of both PROMs were 
measured. 

Results: A ceiling effect and a non-normal left 
skewed distribution were observed in the EQ-
5D-5L. The PROMIS-10 showed higher 
internal consistency (α=0.90) compared to the 
EQ-5D-5L (α=0.75). Both the EQ-5D-5L and 
the PROMIS-10 were strongly correlated with 
the mRS (r=0.62 and 0.60 respectively). The 
PROMIS-10 showed superior discriminant 
validity in less affected individuals with stroke 
(mRS 0 vs 1, and no vs. a little patient-reported 
decrease in health and in activities), whereas 
the EQ-5D-5L showed slightly better 
discriminant validity in more affected (mRS 1 
vs 2, mRS 2 vs 3-5, and a little vs. strong 
patient-reported decrease in health and in 
activities) individuals with stroke. 

Conclusions: Both PROMs prove to be 
excellent instruments to evaluate HRQoL 3 
months after stroke. Overall, the PROMIS-10 
has slightly better measurement properties 
compared to the EQ-5D-5L. It depends on the 
setting and underlying goal which PROM is 
preferred to evaluate HRQoL 3 months after 
stroke. 

P0692 
Objective and subjective cognitive 
functioning as determinants of 
participation restrictions after 
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J. de Graaf1, B. Nijsse2, V. Schepers1, C. van 
Heugten3, M. Post4, J. Visser-Meilij1 

1UMC Utrecht Brain Center, University Medical Center 
Utrecht and De Hoogstraat Rehabilitation, Center of 
Excellence for Rehabilitation Medicine, Brain Center, 
Utrecht, Netherlands 2Elisabeth-Tweesteden Hospital, 
Neurology, Tilburg, Netherlands 3Maastricht University, 
Neuropsychology and Psychopharmacology, Maastricht, 
Netherlands 4University Medical Center Groningen, 
Department of Rehabilitation Medicine, Groningen, 
Netherlands 

Question: A variety of approaches are 
currently used to explore the relationship 
between cognitive functioning and participation 
after stroke, but which approach is preferable 
remains unclear. Therefore, we examined the 
relationship between subjective cognitive 

complaints versus objective cognitive 
performance and restrictions in long-term 
participation after stroke. 

Methods: In this inception cohort study 128 
individuals with stroke were included in six 
general hospitals in the Netherlands and cross-
sectionally assessed three to four years after 
the event. Participation was measured using 
the Restrictions subscale of the Utrecht Scale 
for Evaluation of Rehabilitation-Participation 
(USER-Participation). Subjective cognitive 
complaints were assessed with the Cognition 
subscale of the Checklist for Cognitive and 
Emotional Consequences (CLCE-24-C). 
Objective cognitive performance was 
measured using the Montreal Cognitive 
Assessment (MoCA) and a neuropsychological 
test battery (NTB) testing multiple cognitive 
domains, including attention, executive 
functioning, memory, mental speed, verbal 
expression and visuospatial perception. 

Results: The vast majority (89.0%) of 
participants reported at least one cognitive 
complaint on the CLCE-24-C, and almost half 
(45.3%) of participants were cognitively 
impaired at three to four years after stroke 
based on the MoCA. NTB showed that the 
cognitive domains most often affected were 
immediate and delayed recall (49.1% and 
25.2%, respectively), mental speed (15.3%) 
and higher visual perception (20.0%). The 
CLCE-24-C showed the strongest correlation 
(r=0.51) with participation restrictions. The 
MoCA (r=0.24) and NTB (r=0.04–0.37) were 
weakly correlated with participation restrictions. 
Backward linear regression analyses showed 
that participation restrictions were best 
explained by the combination of the CLCE-24-
C and a test for visuospatial perception 
(R2=0.31). 

Conclusions: A combination of subjective 
cognitive complaints (CLCE-24-C) and 
objective cognitive performance (preferably 
including the visuospatial perception domain) 
provides the strongest association with 
participation, and is therefore to be 
recommended for exploring the association 
between cognitive functioning and participation 
in the long term after stroke. 
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QUESTION 

Brain phospholipid synthesis depends on the 
availability of nutritional elements that act 
either as precursor or cofactor in the synthesis 
pathways. Since the intake and bioavailability 
of these nutrients is affected in age-related 
disorders such as Alzheimer"s disease (AD), a 
specific nutritional concept was designed to 
support the dietary management of early AD. 
Recently, a 36-month intervention with this 
concept in prodromal AD was shown to reduce 
both brain atrophy and loss of function and 
cognition, providing strong evidence for the 
role of specialized nutrition in the maintenance 
of brain functional connectivity. We 
hypothesized that other clinical conditions 
characterised by disrupted neural networks 
could also benefit from a nutritional 
intervention supporting brain connectivity, and 
thus potentially improve functional outcome 
and recovery. 

METHODS 

In order to obtain preclinical proof of concept 
for this nutritional intervention in other 
conditions, experiments were conducted 
employing rodent models of various conditions 
characterized by loss of functional connectivity 
in the central nervous system (CNS). These 
included the mouse middle cerebral artery 
occlusion model of ischaemic stroke, the 
mouse controlled cortical impact model of 
traumatic brain injury, and the rat compression 
model of spinal cord injury. All experiments 
were adequately powered. Interventions were 
always started after induction of injury. 

RESULTS  

In all three models of CNS injury, the nutritional 
intervention significantly improved functional 
recovery, and this was correlated with 
histological and imaging data which indicated a 
reduced injury size and a decreased 

inflammatory response. Together, these data 
demonstrate an impressive therapeutic 
potential of specialized nutrition during 
recovery and/or rehabilitation after acquired 
CNS injury. The relative safety of nutrition 
should enable a swift clinical translation of 
these experimental observations, leading to 
the introduction of optimal nutritional support 
into neurorehabilitation regimes. 

CONCLUSION 

Current preclinical evidence of significant 
benefits of specific nutritional interventions for 
functional recovery after loss of brain and 
spinal cord connectivity warrants further clinical 
investigation in neurorehabilitation. 

P0694 
Behaviour and fatique in stroke 
rehabilitation 
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Question: For a successful social and 
occupational reintegration first of all the 
dimension of neuropsychological disturbances 
and behavioral disorders after brain damage is 
of major responsibility. 

Aim of the study was an analysis of behavioral 
disorders after stroke. Following questions 
should be answered: how many patients in 
subacute phase after stroke have deficits in 
behavior- which kind and degree-, are there 
any differences between the groups of patients 
with or without limitations in activities of daily 
living. 

Methods: Retrospective study, 61 patients 0-6 
months after stroke were included. 
Examination of behavioral disorders was made 
with Neurobehavioral Rating Scale (NBRS), 
examination of daily behavior with Marburger 
Kompetenz Skala (MKS). Additional a second 
NBRS-scoring was made dividing up the 
patients in two groups: group 1 with patients 
with no or minor limitations in ADL vs. group 2 
with patients with limitations in ADL. These two 
distributions were analyzed on significant 
differences with the non-parametrical U-test. 

Results: First of all, already in early phase of 
disease a huge spectrum of behavioral deficits 
can be recognized, mainly – next to well known 
symptoms of depression and fear - limitations 



in fatigability and attention. Results of the 
MKS-score of daily behavior showed most of 
all limits in recreational activities, physical work 
and mobility (driving a car, using the public 
transport) – this as well in self-assessment as 
well in foreign assessment. The hypothesis of 
a difference in NBRS, made by examination in 
the groups of patients with or without 
limitations in activities of daily living with the 
non-parametrical U-test, was affirmed by a 
score of p < 0.001. 

Conclusions: Behavioral deficits earn, 
especially in severely affected patients after 
stroke, special consideration. Early 
comprehension of individually 
neuropsychological and behavioral therapy 
could be expected as an important factor for 
improvement of reintegration of these patients. 
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stroke patient after coming back 
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Introduction: The benefits of Physical Activity 
(PA) in stroke patients are well established, in 
particular to reduce the risk of recurrence, and 
improve the quality of life. It has been reported 
that PA has a positive action on modifiable risk 
factors for stroke and for some of its 
consequences. The objective of the study was 
to quantify the level of PA after returning home 
from patients with stroke, to determine 
influencing factors for this PA, and to propose 
an adjustment according to the difficulties 
encountered. 

Materials and Methods: The study was based 
on the analysis of questionnaires carried out at 
distance from stroke. The self-questionnaires 
evaluated the level of PA in patients who were 
hospitalized in the Neurological PRM 
department of Amiens University Hospital or 
who were seen in systematic post-stroke 
consultation. 

Results: The majority of patients returned at 
homes had a sedentary lifestyle. 90 % did not 
reach the 75 minutes per week of intense PA 
recommended by the WHO, and only 12.6 % 
of patients practiced moderate PA alone or 
associated with intense activity up to the 150 
minutes weekly recommended by the. 86.5% 

of patients did not reach the 30 minutes of 
daily physical activity recommended by the 
HAS. The level of AP in patients who had 
benefited from APA or Handisport activity 
during hospitalization in PRM was better 
compared to those who didn"t had it (p = 
0.001). The brakes found with this practice 
were generally the feeling of fatigue, lack of 
motivation or depression. Quality of life was 
positively correlated with the amount of PA 
practice (p <0.0001). 

Conclusion: The amount of PA is insufficient, 
and below the current recommendations in 
patients with stroke after returning home. 
Given these results and all of the positive 
effects of PA after a stroke, it is important to 
considerate the difficulties encountered by 
patients in the practice of PA. Promoting the 
practice of PA in community medicine by 
raising awareness among assigned doctor and 
the establishment of a post-stroke PA TPE 
program could be offered as an incentive to 
practice PA and to maintain it over time. 
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Aim: Intensity of rehabilitation work is 
correlated with functional progress after stroke. 
In chronic stages, do persons with stroke feel 
ready to intensify exercises at home? What 
would be the main physical, cognitive, 
educational or social barriers? 

Method: A multiple choice questionnaire 
inquiring about the possibility of increasing 
investment in home-based rehabilitation was 
distributed to 230 persons with chronic stroke.. 

Results: From 200 completed questionnaires 
(87% response rate), 180 were fully answered 
and could be analyzed (age 61 ± 14, time 
since stroke 6 ± 7 years, persons still receiving 
physiotherapy, 80%). The proportion that 
claimed to be ready to perform more exercises 
alone at home was 86%. The main barriers 
reported were the lack of knowledge of a 
physiotherapist who could teach them (55%), 
fatigue (60%), fear of falling (35%) and "lack of 
strength" (35%). The mean self-confidence 
score towards a potential increase in personal 



rehabilitation work was 6.2 / 10 (SSEQ, Stroke 
Self-Efficacy Questionnaire). 

Discussion: A large majority of persons with 
chronic hemiparesis declare themselves ready 
to practice or increase self-rehabilitation. Most 
perceive a lack of teaching capacities around 
them on how to safely and effectively practice 
exercises alone, and a need for support and 
monitoring. Stroke physiotherapists should be 
trained to teach self-rehabilitative home 
practices. 
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Question  

Arm function has been significantly related with 
muscle strength and improves activity after 
stroke. Low intensity aerobic exercise 

combined with blood flow restriction (BFR) can 
facilitate improvements in muscular strength. 
The objective of this study was to determine 
the effectiveness of combined arm crank 
ergometry with BFR to improve arm strength 
and function in stroke survivors. 

Methods  

6 participants with chronic stroke were 
randomized into experimental and control 
groups and performed arm crank ergometry 
with or without BFR respectively daily once, 4 
days/week for 10 weeks. Vascular occlusion 
was achieved using blood pressure cuffs 
inflated to 60% of brachial artery occlusion 
pressure just below the shoulder joint. After 3 
minutes of warmup at self selected pace the 
participants were instructed to maintain the 
cadence between 50-60 rpm for 12 minutes. 
Data was collected from 10 participants at the 
end of 10th week. Fugl-Meyer (FM UE) motor 
assessment for upper extremity, Motricity 
Index (MI), Box & Block Test (BBT), Barthel 
Index (BI) were the primary outcome 
measures. 

Results  

One way ANOVA between the groups at the 
end of 10th week showed highly significant 
improvement in scores of FM (F=17.883, P< 
0.05). Correlation in linear model between 
scores of FM with progressive weeks showed 
positive correlation in both experimental (r2 = 
0.9508) and control group (r2 = 0.9908). 
Compared to the control group FM scores in 
the experimental group showed a net 
improvement of 7.29%. 

Table 1. ANOVA table between experimental 
and control group at the 0, 5 and 10 weeks. 

WEEK  OUTCOME MEASURE df F- VALUE  

0th  FM UE 5 2.210 

MI 5 0.366 

BBT  5 2.630 

BI 5 1.413 

5th FM UE 5 2.907 

MI 5 0.806 

BBT 5 6.485 

BI 5 1.600 

10th  FM UE 5 17.883 

MI 5 1.994 

BBT 5 9.600 

BI 5 4.500 



 
Conclusions  

Arm crank ergometry with BFR is a safe and 
feasible strategy for stroke rehabilitation to 
strengthen upper limb and improve arm 
function. 

Fig. 1 
 

 
 
 
 

Fig. 2 
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Question. Falls are a major consequence in all 
stages poststroke. In our Cochrane review 
published in 2013, no intervention suggested a 
beneficial effect on falls. Here, we present the 
results from the updated review evaluating the 
effectiveness of intervention on rate of falls 
(i.e., falls per person-year) and number of 
fallers.  

Methods. We searched common databases 
from inception until September 2018, as well 
as gray literature. Only randomized controlled 
trials aiming to prevent falls were included. We 
performed pooled analysis of Rate of falling 
Ratios (RaR), and Risk of being a faller Ratios 
(RiR).  

Results. Our update includes 14 studies with 
1358 participants. Results demonstrated that 
exercise, either provided as a single or part of 
a multiple/multifactorial intervention, reduces 
the rate of falls (RaR=0.72, 95% confidence 
interval (CI)=0.54 to 0.94, 8 studies, n=765) 
but not number of fallers (RiR=1.03, 95% 
CI=0.9 to 1.19, 10 studies, 969 participants). 
Sensitivity analysis of exercise provided as a 
single intervention continued to demonstrate a 
reduction in rate of falls (RaR=0.66, 95% 
CI=0.50 to 0.87, n=626) but did also not result 
in decreasing number of fallers (RiR=1.09, 
95% CI=0.93 to 1.28, n=796). No significant 
effect on either rate of falls or number of fallers 
was found for predischarge home visits, 
provision of single lens distance glasses to 
regular wearers of multifocal glasses, and 
using a servo-assistive rollator. Active 
transcranial direct current stimulation, a form of 
non-invasive brain stimulation, may reduce the 
number of fallers compared to sham 
stimulation (RiR=0.3, 95% CI=0.14 to 0.63, 1 
study, 60 participants) but this needs 
confirmation.  

Conclusions. Preventing falls after stroke 
remains a challenge. Exercise seems to be 
beneficial in reducing rate of falls but not 
number of fallers. Falls services should 
integrate a structured evaluation and treatment 
approach, the latter including exercise 
provision. 
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Objective  To explore the mechanism of 
functional electrical stimulation combined with 
rehabilitation training in patients with 
hemiplegia after ischemic stroke by functional 

magnetic resonance imaging（fMRI）. 

 Methods  Twenty ischemic stroke patients 
with upper limb motor dysfunction for 2 to 3 

weeks ，and 20 normal subjects in the control 
group were selected. Both groups received 
functional electrical stimulation and routine 
rehabilitation training. Fugl-Meyer scores, 
ARAT and motor task-related fMRI were 
assessed before and after intervention. The 
task of fMRI scan was designed using wrist 
flexion movement. All fMRI data were 
processed and analyzed with PPM5, REST 
and XJVIEW software. The number of 
activated voxel and the lateralization index 
(L1), functional connections with primary motor 
cortex (M1) were calculated in the different 
areas of interest. To compare the difference 
between the two groups of patients in the 
change of motor network function connection 
and its correlation with the improvement of 
motor function. 

 Results  Compared with control group, L1 of 
primary motor cortex(PMA) and sensorimotor 
cortex (SMC) were significantly decreased. 
After intervention, L1 in the area of interest 
increased significantly, which was correlated 
with Fugl-Meyer score on the affected side of 
the upper limb, but had no statistical 
significance with ARAT score. The functional 
connections between ipsilateral SMC, 
contralateral M1, contralateral SMC, bilateral 
supplementary motor area(SMA), bilateral 
PMA and M1 were significantly improved. 

 Conclusion  In patients with ischemic stroke, 
motor function of the affected side is 
maintained by compensation of a large range 
of motor related areas on both sides. The 
movement activation of the affected side 
showed a tendency towards M1 or SMC, and 
the lateralization index was significantly 
increased. The degree of lateralization may be 



correlated with the upper limb motor function. 
Functional connections between M1 and brain 
regions associated with bilateral motor areas 
were enhanced. 
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1. Question 

Our brain builds representations of our body 
for perception and action by integrating 
multisensory inputs coming from afferent 
signals (e.g. somatosensations) and from the 
surrounding world (e.g. visual signals). Some 
studies have shown that body representation is 
plastic: it can be altered following specific 
multisensory-motor training in healthy 
individuals or is impaired by sensory or motor 
deficits in stroke patients. 

It has been suggested that in stroke patients, 
"learned paralysis", which may further increase 
body representation deficits, is mostly 
influenced by vision. On the other hand, 
studies revealed that sound feedback related 
to one's own movement can influence body 
awareness. Auditory feedback could therefore 
be a promising approach to bypass visual cues 
during movement in order to rehabilitate body 
representation in stroke patients. 

Starting from these observations, we are 
aiming at investigating, in a sub-acute stroke 
population, the effect on body representation of 
providing an auditory feedback of the position 
of the upper limb during movement, while 
removing visual feedback. 

2. Methods 

Sub-acute stroke patients will be recruited. 
They will undergo a training receiving an 
auditory feedback while performing meaningful 
movements during a session of rehabilitation. 
As a control condition, the same movements 
will be performed without auditory feedback. 

Patients' body representation will be evaluated 
before and after the training sessions through 
three tasks, before and after each training 
session: (1) assessment of audio-tactile peri-
personal space of their upper limbs, (2) 
assessment of proprioception of the 
contralesional limb, and (3) a body landmark 
task to assess metric representation of their 
upper limb as well as its position in space. 

3. Results 

A pilot study ran with 42 healthy individuals 
indicates that sound feedback during upper-
limb movement can modulate the 
representation of the upper limb in space. 

The study with sub-acute stroke patients will 
start in summer 2020. Preliminary results will 
be included in the poster. 

4. Conclusions 

Findings from this study will expand our 
knowledge on the potential of using auditory 
feedback to rehabilitate upper-limb body 
representation in the sub-acute stroke 
population. 
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Question: Stroke results in balance disorders 
and these directly affect autonomy and quality 
of life. The purpose of this systematic review 
and meta-analysis was to determine the 
efficacy of physical therapy (PT) on balance 
and postural control after stroke. 

Method: We included all randomized 
controlled trials assessing the efficacy of PT on 



balance and postural control in adult patients 
after stroke without language restriction. 
Medline, Embase/Scopus, Cochrane Central 
Register of Controlled Trials, PEDro, Pascal, 
and Francis data- bases were searched until 
January 2019. Primary outcomes were balance 
(Berg Balance scale and Postural Assessment 
Scale for Stroke) and postural control with 
postural deviation or stability measurement in 
sitting or standing static evaluation. A pair of 
independent reviewers selected studies, 
extracted data, and assessed risk of bias. 
Meta-analyses with subgroups (categories of 
PT, time post-stroke, and lesion location) and 
meta-regression (duration of PT) were 
conducted. 

Results: A total of 145 studies (n=5912) were 
selected from the 13,123 records identified. 
For balance, evidence was found in favor of 
the efficacy of functional task-training alone 
(standardized mean difference 0.39, 95% 
confidence interval [0.09; 0.68], heterogeneity 
I2=63%) or associated with musculoskeletal 
intervention and/or cardiopulmonary 
intervention (0.37, [0.19; 0.55], I2=48%), 
electrostimulation (0.91, [0.49; 1.34], I2=52%) 
immediately after intervention, compared to 
sham treatment or usual care (ST/UC). For 
postural deviation eyes open, assistive devices 
were more effective than no treatment (-0.21, [-
0.37; -0.05], I2=0%) immediately after 
intervention; for postural stability eyes open, 
functional task-training and sensory 
interventions were more effective than ST/UC 
(0.97, [0.35; 1.59], I2=65% and 0.80, [0.46; 
1.13], I2=37% respectively) immediately after 
intervention. 

Conclusion: Functional task-training 
associated with musculoskeletal intervention 
and/or cardiopulmonary intervention and 
sensory interventions seem to be immediately 
effective in improving balance and postural 
stability, respectively. The heterogeneity of PT 
and the weak methodological quality of studies 
limited the interpretation and the confidence in 
findings. 
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Question: Recent advances in 
neurorehabilitation suggest a relevant 
distinction referring to two theoretical frames 
which are top-down or bottom-up processing of 
information. Effects of physical therapy (PT) on 
balance and postural control after stroke have 
been investigated according to the nature of 
PT in a previous published meta-analysis but 
not according to the underlying processing. 
The objective is to determine immediate and 
persisting effects of PT on balance, postural 
control and autonomy in adults with stroke 
according to top-down or bottom-up 
approaches. 

Method: Medline, Embase/Scopus, Cochrane 
Central Register of Controlled Trials, PEDro, 
Pascal, and Francis databases were searched 
until January 2019 without language restriction. 
According to approaches, we conducted 
subgroup meta-analyses; then we estimated 
relative effect among all interventions and rank 
ordering of the interventions by performing 
network meta-analysis. 

Results: We selected 145 studies. On 
balance, bottom-up, mixed and top-down 
approaches were more effective than sham 
treatment or usual care (ST/UC) immediately 
after intervention (standardised mean 
difference 0.37, 95% confidence interval [0.16; 
0.58]; 0.44, [0.16; 0.73]; and 0.45, [0.28; 0.63] 
respectively). Only mixed approaches had 
beneficial persisting effects (0.69, [0.18; 1.20]). 
On postural stability eyes open, bottom-up and 
top-down approaches were more effective than 
ST/UC (0.73, [0.21; 1.26] and 1.16, [0.56; 1.76] 



respectively) immediately after intervention. On 
autonomy, only bottom-up approaches had 
beneficial post-intervention and persisting 
effects compared to ST/UC (0.51, [0.20; 0.81] 
and 0.29, [0.02; 0.56] respectively). These 
were more effective than mixed and top-down 
approaches for post-intervention effects and 
than top-down approaches for persisting 
effects. 

Conclusion: PTs based on mixed approaches 
had cumulative beneficial post-intervention and 
persisting effects to improve balance; PTs 
based on alone top-down or bottom-up 
approaches could be immediately effective on 
postural stability; and PTs based on alone 
bottom-up approaches were effective on 
autonomy. 
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Question: Body awareness is formed by 
sensory information and is critical for motor 
planning. After a stroke, reduced sensation is 
experienced by one in two individuals. 
However, research and rehabilitation focusing 
on body awareness in stroke has received little 
attention. We investigated whether body 
awareness changes over time following a 
stroke and if there are any relationships 
between body awareness and other activity 
and impairment-based measures. 

Methods: Observational study, 96 adults (45 ± 
12.1 years) diagnosed with stroke (0-11 days) 
with upper (UL) and/or lower (LL) impairment/s 
in motor and/or sensory abilities. Body 
awareness was measured using the Body 
Perception Disturbance Scale (BPD-UL/LL) 
and Multidimensional Assessment of 
Interoceptive Awareness (MAIA) as well as a 
battery of impairment and activity-based 
measures to determine change in recovery 
over the first six months (admission, 1 month, 
3 months and 6 months). 

Results: For BPD-UL and LL, a significant 
improvement was found within the first month 
before plateauing or worsening by 6 months 
(p=0.000). No significant change was found for 
MAIA from one to six months (p=0.205). 
Further analyses showed correlations between 
body awareness measures, upper limb 

impairment (p=0.000), sensation (p=0.003) and 
self-efficacy (p=0.004), with an improvement in 
body awareness associated with less 
impairment in these areas. 

Conclusions: Improvements in body 
awareness occur within the first month after 
stroke, with recovery either plateauing or 
worsening by 6 months. Recovery of body 
awareness was associated with motor 
impairment, sensation and self-efficacy, 
highlighting a need for greater insight into 
assessment and rehabilitation of body 
awareness after stroke.  

P0704 
Can body awareness training 
improve function, sensation and 
quality of life after stroke? 

I. Serrada1, S. Hillier1, B. Hordacre1 

1University of South Australia, Neurological Physiotherapy, 
Adelaide, Australia 

Question: Stroke rehabilitation has a strong 
emphasis on the recovery of motor function, 
however, there is often little attention on 
sensory function which is important in body 
processing and functioning. Body awareness 
plays a key part in processing information, and 
is utilised for perception, decision making, and 
action. However, recovery of body awareness 
(BA) is not well understood. This led us to 
investigate whether a BA movement approach 
improves function, sensation and quality of life 
(QoL) after stroke. 

Methods: Pilot randomised-controlled-trial 
(embedded qualitative study); adults 
(68.4±10.2years) diagnosed with stroke (0.3-
6years); upper (UL) and/or lower (LL) 
impairment/s in motor and/or sensory abilities. 
BA was measured using Body Perception 
Disturbance Scale (BPD) and Multidimensional 
Assessment of Interoceptive Awareness 
(MAIA); and a battery of impairment and 
activity-based measures to determine 
feasibility, safety and preliminary effects of a 
BA program. Two 45-minute classes were 
delivered each week for 10-weeks in a group 
setting with an instructor (experimental) or at 
home using audio-recordings (control). 

Results: The Fugl-Meyer Assessment 
revealed significant improvement (p=0.025, 
p=0.005 respectively) with a 5.5 and 6-point 
improvement in the experimental group 
compared to 1 and 1.12 in the control. This 
was also found for MAIA (p=0.002), a 12.64-



point change compared to 0.31 (control); and 
Stroke Impact Scale, a 19.5-point change 
compared to a -0.88 (control). These findings 
highlight the experimental group showed 
greater improvements in arm and leg function, 
BA and QoL compared to the control. 
Qualitatively, these were supported in the 
individuals' experience of the program with 
three key themes of awareness, achievement 
and connection. 

Conclusions: This is the first study to 
investigative the effect of a BA movement 
approach on function, sensation and QoL in 
individuals after stroke. We have shown it is 
safe, feasible and acceptable in this population 
and confirms individuals in the class-based 
group improved from the provision of these 
classes. These preliminary findings are 
promising and form the basis for future 
research, highlighting support for further high 
quality research into the effectiveness of this 
rehabilitation method. 

P0705 
Development and feasibility of a 
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Question: Technology is emerging for stroke 
rehabilitation in LMICs. Therefore, is web-
based technology feasible for promoting 
adherence to home exercises among stroke 
survivors in LMICs like India? 

Methods:  We developed the website with 
features to facilitate adherence. Twelve stroke 
survivors tested the feasibility of the website. 
Before hospital discharge, we performed the 
baseline evaluation of the participants. After 
hospital discharge, we uploaded relevant 
exercises to the participants' accounts. We 
asked participants to use the website for one 
month to perform the home exercises. We 
measured participants' attitudes and 
acceptability, exercise adherence, impairment 
(Fugl Meyer Assessment), and activity 
limitations (Stroke Impact Scale). 

Results: The web-portal was named 
"ADHERE: Adherence to Home Exercises and 
Rehabilitation" after stroke. Following 
registration, participants are directed to the 
dashboard, which has a start date of exercises, 
the number of exercise sessions completed, 
the number of exercise sessions pending, and 
reminder for exercise times. The dashboard 
has motivational quotes that keep changing 
every day as well as an educational video on 
stroke recovery and rehabilitation. The other 
features include My profile, My exercises, My 
community, and My messages. Exercises are 
prescribed in the form of photographs or 
videos and are categorized as the upper limb, 
lower limb, balance, and physical activity. At 
baseline, 58% of the participants were familiar 
with computer use. Five participants dropped 
out due to technical issues. At end-
intervention, 86% of the remaining participants 
fully complied with their exercises and had 
significantly reduced Fugl Meyer scores (mean 
difference 50.20, 95% CI -100.97, -34.73) and 
Stroke Impact Scale (mean difference 61.67, 
95% CI -102.23, -32.9) 

Conclusion: ADHERE is a feasible way to 
promote adherence to home-based exercises 
among stroke survivors in India. It is an 
innovative and motivating method for 
facilitating adherence as well as improving 
motor recovery and quality of life. Technology-
based strategies simplify, individualize, and 
monitor prescribed exercises from time to time 
to correspond to the capability of stroke 
patients with minimum cost and supervision; 
thus, suitable for LMICs. 

P0707 
Rehabilitation of post stroke 
sensory dysfunction – a scoping 
review 

D. B. C. Gandhi1, I. Sebastian2, H. Khatter2 
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Question: Post-stroke sensory dysfunction 
(PSSD) which covers a wide range of sensory 
disturbances occurs in 25-90% of stroke 
survivors. The effects of PSSD are seen not 
only as impairments but also effect functional 
activities and participation (Figure 1). Our aim 
in this review is to review and present an 
overview of (1) current evidence for varied 
approaches in rehabilitation of multiple 
domains of PSSD and (2) dosage for the same 



Methods: Out of the 630 studies identified in 
electronic database, 11 were included. The 
selection strategy of the studies is shown in the 
PRISMA flow chart (Figure 2). The data 
collected was categorised based on the type of 
intervention, domain of PSSD targeted, phase 
of stroke and outcomes. 

Results: 4 studies intervened for more than 
one domain of PSSD. The various domains 
were that of proprioception and balance, 
hemineglect, overall sensory system and motor 
effects. Intervention type was varied ranging 
from robot-assisted arm movement to muscle 
vibration to identification and localization of 
various textures and shapes, repetitive 
bimanual activities with mirror reinforcement 
etc. Hemineglect was treated with varying 
dosages of mirror therapy (MT), repetitive 
optokinetic stimulation (ROS), neck muscle 
vibration etc.  Intervention Dosage could not be 
inferred as the target domain and intervention 
types were varied. The total duration of 
rehabilitation ranged between 1-10 sessions 
over a period of 1-8 weeks. Those targeting 
hemineglect, proprioception and overall 
sensory domains had longer durations of 
rehabilitation. Most studies intervened in the 
subacute and chronic phase post-stroke with 
only 3 studies being conducted in the acute 
phase (hemineglect, posture control/balance, 
overall sensory domains) 

Conclusion: There is a definite need for 
developing evidence based protocols for 
rehabilitating PSSD. Although some literature 
is available on this topic there is insufficient 
data to formulate and implement guidelines for 
treatment. As the role of PSSD on functional 
and participation outcomes is established, 
steps towards this need are essential. 

Fig. 1 
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non-aerobic circuit-training and on 
serum BDNF and upper-limb 
function in chronic stroke survivors 
– a feasibility study 

M. Betschart1,2, C. Maguire3,2,4, Y. Gloor4, M. 
Hund-Georgiadis3 

1Kantonsspital Winterthur, Therapy and Rehabilitation, 
Winterthur, Switzerland 2Bildungszentrum Gesundheit 
Basel-Stadt, Physiotherapy, Basel, Switzerland 3REHAB 
Basel, Physiotherapy, Basel, Switzerland 4Berner 
Fachhochschule, Physiotherapy, Bern, Switzerland 

Brain-derived neurotrophic factor (BDNF) 
contributes to neuronal synaptic plasticity and 
has gained a large interest in motor learning 
approaches. Studies demonstrate increases in 
serum BDNF levels in healthy and stroke 
survivors following moderate-intensity aerobic-
training (AT). This study aimed to test the 
feasibility of a 3-month group-based moderate-
intensity AT and robotic arm-training (RoT) 
versus non-aerobic circuit-training (CT) and 



investigating the influence on serum BDNF and 
upper-limb function in individuals with chronic 
stroke. 

Methods 40 minutes AT with cycle-ergometer 
or non-aerobic CT both followed by 40 minutes 
RoT 3-times weekly for 12 weeks. Primary-
Outcomes: Adherence, Adverse-Events 
(AE"s), Secondary: serum BDNF-levels, 
Action-Research-Arm-Test (ARAT), Fugl-
Meyer-Arm (FMA) 

Results 12 from15 participants completed the 
36 training-sessions. Mean total of sessions 
completed was 84.9% (SD20.8) 3 drop-outs 
due to increasing pain, unrelated illness, 
unrelated personal reasons. Training duration 
of 40-minutes was achieved incrementally by 
all 12 remaining participants. Time of RoT 
(mean(SD)/mins) in AE 755.6(181), CT 
556.4(270.4). BDNF Serum-levels showed no 
statistically-significant or clinically-relevant 
changes (<20%) in either group, acute (pre-
post-training) or chronic (baseline to follow-up). 
Changes in upper-limb-function measured with 
FMA and ARAT were highly variable without 
statistically significant changes in either group. 
MCID in the FMA (≥7) were found in two 
participants who achieved RoT total-durations 
of >1000 minutes.  

Conclusions A 3-month 3-times-weekly AT, 
CT & RoT group-exercise was feasible with 
high-adherence and low AE"s. Largest FMA-
improvements occurred in individuals with 
high-dosage RoT. BDNF-serum-levels did not 
change or indicate trends. This may be due to 
inadequate power. High-Intensity interval 
training could be more effective as seen in 
individuals with MS. This preliminary data 
underline existing results suggesting that 
dosage of motor training is decisive for 
functional improvement. Further studies testing 
moderate and high-intensity AT are needed. 
This preliminary data may support results 
indicating that high-dosage motor-training is 
decisive for motor improvements. 

ClinicalTrials.gov: NCT03701035 

P0709 
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Context: The incidence of stroke increase, with 
31% of cases in the working age population. 
Stroke is responsible of various trouble, 
including physical deficiencies, cognitive, 
phasic disorders, psychiatric comorbidity, 
fatigue and fatigability, with varying functional 
impairment for each patient, which may limit 
the possibility of return to work. However, data 
on strokes are heterogeneous, and there are 
no exhaustive lists of prognostic factors for 
return to work after a stroke. 

Objectives: The aim of this systematic review 
with meta synthesis was to identify the 
predictors of return to work  

Data sources: Three electronic data bases 
were systematically searched for articles. 1232 
were screened, 147 were read, 46 met all 
inclusions criteria. 38 were finally included for a 
total of 55075 patients. 

Selection criteria: Patients had to be at working 
age (<65 years old), with stroke (ischemic, 
hemorrhagic, or subarachnoid hemorrhage). 
Evaluation of return to work and rate of return 
to work should be mentioned. Study selection 
was done by 2 independent authors 

Study appraisal and synthesis methods: 
 Articles that met inclusions criteria were rated 
for quality using the SIGN quality assessment 
tool, by 2 authors (CO, IH). In case of 
disagreement, a third author helped to take a 
decision (BP or EC). 

Results: In this meta analysis, males were 
more likely to return to work (OR : 1,17 [1,05-
1,28] I2 : 36.2%). The stroke subtype was also 
predictive. Ischaemic stroke have better rate of 
return to work, in comparison with hemorrhagic 
stroke (OR : 0.53 [0.40-0.60] I2 : 42.3%). 
Subarachnoid hemorrhage are negatively but 
not significantly associated with return to work 
(OR : 0.90 [0.70-1.11] I2 : 85.3%). 

Return to work is also associated with younger 
age, normal cognitive function, a mild to 
moderate stroke, and being independence in 
ADL. Data are heterogenous, as reflected by 
I2. There is also a publication bias as grey 
literature was not taken into account. 

Conclusions and implications of key findings: 
This review with meta synthesis highlights 
predictive and pejorative factors associated 
with return to work. This work may help to 
understand and set appropriate objectives. 

 



P0710 
Exoskeleton for post-stroke 
recovery of ambulation (ExStRA) – a 
mixed-methods study 

D. R. Louie1, W. B. Mortenson1, M. Durocher2, 
R. Teasell3, J. Yao1, J. J. Eng1 

1University of British Columbia, Vancouver, Canada 
2Alberta Health Services, Edmonton, Canada 3Western 
University, London, Canada 

Question: During inpatient stroke 
rehabilitation, patients with more severe 
mobility impairments are less likely to achieve 
adequate practice in functional tasks such as 
walking. Powered robotic exoskeletons were 
designed to assist users with lower extremity 
weakness to walk but have yet to be widely 
integrated into stroke rehabilitation. The 
objective of this study was to evaluate the 
efficacy and acceptability of an exoskeleton-
based gait rehabilitation program for 
individuals with stroke.  

Methods: A mixed-methods study design was 
used, comprised of a multi-centre randomized 
controlled trial and a nested qualitative study. 
For the clinical trial, 36 adults with subacute 
stroke were recruited from three inpatient 
rehabilitation hospitals and randomized to 
receive either the exoskeleton-based 
rehabilitation program or standard physical 
therapy care until discharge (maximum 8 
weeks). The primary outcome was walking 
ability, measured using the Functional 
Ambulation Category, taken before and after 
the intervention period. For the qualitative 
study, semi-structured interviews were 
conducted with participants and therapists 
participating in the exoskeleton-based 
rehabilitation regarding their experience and 
perspective of the technology. A thematic 
analysis was conducted with the interview 
data. 

Results: There was no significant difference 
between the exoskeleton-based rehabilitation 
program and standard physical therapy care 
for walking ability (p > 0.05). Our qualitative 
analysis identified themes surrounding three 
areas: 1) challenges for individuals with stroke 
and their clinicians to begin exoskeleton 
training; 2) the numerous positive aspects and 
experiences of exoskeleton-based gait 
rehabilitation; and 3) feedback to the training 
protocol and recommendations for future 
exoskeleton use. 

Conclusion: Our results show that individuals 
with stroke with severe mobility impairments 
make similar gains in functional recovery 
regardless of whether an exoskeleton is used 
in their physical therapy rehabilitation. 
However, the experience of using an 
exoskeleton is received positively by both 
individuals with stroke and their physical 
therapists. The findings offer considerations for 
the use of robotic exoskeletons in clinical 
practice. 
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Background: Regaining walking ability is a top 
priority for stroke survivors, but current 
inpatient rehabilitation delivers low repetitions 
and aerobic intensity, stemming from little 
walking practice. In our pilot study (n=75), four 
weeks of high-repetition stepping practice at 
moderate aerobic intensity one-month post-
stroke greatly improved walking and quality of 
life over usual care. Our next step, and this 
multi-site implementation trial objective, is to 
determine if inpatient stroke rehabilitation 
physical therapy can incorporate a high-
repetition, moderate-intensity stepping 
exercise protocol as standard care, to improve 
the primary outcome of walking endurance. 

Methods: In this stepped-wedge randomized 
clinical trial, 12 rehabilitation hospitals across 
Canada will initiate the protocol with stroke 
patients (n = 195) that require ≤1 person assist 
to walk, and are medically stable. Each site will 
first collect outcomes in their current usual 
care, and then transition to implementing the 
protocol. The protocol requires ≥30 minutes of 
weight-bearing, stepping activities that 
progressively increase in intensity, informed by 



protocol targets for step number and aerobic 
minutes measured with activity trackers. For 
80% power with 5% Type I error, the trial 
needs to enrol 156 patients across 12 sites, 
but to adjust for potential 20% drop-out, we will 
increase the sample size to 195. The primary 
outcome, walking endurance (6 Minute Walk 
Test), will be assessed 5-weeks after the 
baseline assessment, and compared over time 
using a linear mixed model adjusting for 
baseline scores. Secondary outcomes, 
including quality of life, will also be evaluated. 
One year post-stroke measures will serve as a 
long-term follow-up. 

Results: If the protocol is implemented 
successfully, we predict significant increases in 
walking endurance, and that all trial sites will 
incorporate the protocol as usual care at trial 
completion. 

Conclusion: This implementation trial is 
unique where all sites and all clinicians on the 
unit gain expertise in delivering high-repetition, 
moderate-intensity stepping practice. Beyond 
improved outcomes for patients in the trial, 
successful implementation of the protocol into 
usual care will benefit the many patients 
admitted after the trial ends. 
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External validation of the "Shoulder 
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(SAFE) model for predicting upper 
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Question 

External validation of prediction models is an 
essential step towards implementation of these 
models into clinical practice. The aim of this 
study was to externally validate the Shoulder 
Abduction – Finger Extension (SAFE) model 
assessed <48 hours and at day 7 after stroke 
for predicting upper limb outcome 3 months 
poststroke. 

Methods 

Prospective longitudinal cohort study including 
first-ever ischemic stroke patients with a 
National Institutes of Health Stroke Scale 
(NIHSS) arm score of ≥1 consecutively 

admitted to a Swiss stroke center between 
10/2017 and 11/2019. SAFE was tested <48 
hours and at day 7±2 with the shoulder 
abduction item of the Motricity Index and the 
Fugl-Meyer Assessment finger extension item. 
Upper limb outcome was assessed by the 
Action Research Arm Test (ARAT) at day 
90±10 poststroke. Baseline characteristics 
were presented as medians and interquartile 
ranges. For external validation, Beta's from 
day 2 of the original model were applied to the 
data collected <48 hours, Beta's from days 5 
and 9 were used for data collected at day 7±2. 
Discrimination (Area Under the Curve [AUC]) 
and calibration (Hosmer and Lemeshow test 
[HL]) of the SAFE model were determined. 

Results 

Forty-two patients were included out of which 
two died before the 90-day follow-up. 
Therefore, 40 patients (female 32.5%, age 
74.5 [69–78.25] year) with an NIHSS score of 
9.5 (5.75–13.25) were analyzed. Twenty-six 
patients had a left-sided hemiparesis. The 
SAFE score of two patients was missing at day 
7±2 and the ARAT at day 90±10 for one other 
patient. Evaluation of the SAFE model <48 
hours showed an AUC of 0.79 and a HL 
goodness-of-fit p-value of <0.001. At day 7±2, 
the AUC was 0.94 and 0.95, and the HL 
goodness-of-fit p=0.76 and p=0.73, using the 
Beta's of day 5 and 9, respectively. 

Conclusion 

External validation of the SAFE model <48 
hours poststroke showed a good 
discrimination, but inadequate calibration and 
did not support clinical application of the 
model. When tested at day 7±2, SAFE was 
found to discriminate well between patients 
with a good and poor upper limb outcome 3 
months poststroke and had a satisfying 
agreement between predicted and observed 
outcomes. As a next step, the clinical impact of 
the SAFE model at day 7±2 should be tested. 
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Semi-quantitative study of the 
sexuality of patients who sustained 
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Introduction 

The aim of this work was to assess the 
sexuality and the sexual dysfunctions of stroke 
victims, to explore clinicals, anatomicals and 
psychologicals factors associated and finally to 
observe the management suggested by the 
heatlhcare professionals. 

Methods 

Semi-quantitative study conducted with the 
support of a questionnaire during semi-
directive interviews. 13 stroke victims, between 
the age of 40 and 70, were interviewed. A 
review was originally performed in order to 
create the questionnaire. Descriptive 
quantitative analysis was conducted as well as 
a qualitative analysis of the open-ended 
questions. 

Results 

Results from this cohort study of 9 men and 4 
women showed a decreased libido in 77 % of 
the patients, erectile and ejaculatory 
dysfunctions in 55,5 % and 33.3% of men, 
respectively, lack of vaginal lubrification and 
orgasmic dysfunction in 100 % and 75 % of 
women, respectively. Decreased libido was 
associated with multiple cerebral lesions or 
bilateral cerebral lesions, along with the 
modified Rankin score. In this study, the 
caregiver management of these sexual 
dysfunctions is insufficient or nonexistent. 

Conclusion 

Sexual dysfunctions are common in stroke 
survivors. An adapted sexual rehabilitation 
program should be implemented. 
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Question 

To what degree sensorimotor impairment, 
activity limitation, clinical and demographic 
characteristics are associated with arm, leg 
and trunk activity levels measured with 
accelerometers in people with subacute stroke. 

Methods 

Real-life activity was measured over two 48h 
periods (weekdays and weekend) in 26 
patients undergoing inpatient rehabilitation 
(mean age 55 years, severe to mild 
impairment). The daytime acceleration and 
asymmetry ratio between affected and non-
affected sides from five 3-axial accelerometers 
(wrists, ankles and trunk) was expressed as 
the signal magnitude area (m/s²). Motor 
impairment (Fugl-Meyer Assessment), 
spasticity, pain, range of motion, walking 
capacity and disability level were assessed 
with standardized clinical scales. A forward 
stepwise linear regression was used to 
determine variables showing associations with 
each of the activity measures. 

Results 

The affected arm activity was strongly 
associated with arm motor impairment and 
walking speed, but spasticity, walking ability, 
arm passive range of motion and whether the 
dominant arm was affected contributed to the 
final model that explained 77% of the variance. 
The affected leg activity associated with 
walking speed explaining 60% of the variance 
in leg activity. The non-affected arm and leg 
activity was associated with affected arm motor 
impairment (R2=40%) and ability to walk 
independently (R2=59%), respectively. 
Asymmetry ratio of the arm was associated 
with arm impairment (R2=63%), and leg 
asymmetry ratio with leg impairment (R2=38%) 
or walking speed (R2=27%). Trunk activity was 
associated with all walking related variables 
and dependency level (R2=28-35%). 

Conclusion  

Upper limb impairment and walking capacity 
explain major parts of real-life arm and leg 
activity. Associations are stronger with activity 
on the affected side, but are also significant 
with activity on the non-affected side. This 
implies that accelerometer placement on the 



affected wrist and ankle provide the most 
accurate information and that assessment of 
motor impairment and walking speed are 
relevant gauges estimating free-living arm and 
leg activity. 
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Question: 

Although the total global incidence of stroke is 
decreasing, the incidence of stroke in the 
working age population is increasing. Pain and 
psychological problems are longstanding 
consequences for persons with stroke. The 
consequences of stroke often influence the 
work ability, and thereby also well-being and 
quality of life, which has shown associations to 
return to work (RTW) after stroke. 

This study aims to compare differences in self-
perceived general health, pain and depression 
five years after stroke between persons who 
have RTW and persons who have not RTW. 

Methods: 

The participants were retrieved from the 
Swedish Stroke Register with a first time stroke 
at age 18-58 in 2011. The Swedish Social 
Insurance Agency provided data on sickness 
absence. Data on educational level and 
country of birth was gathered from the 
Statistics Sweden. RTW was defined as not 
being registered with more than 50 % sickness 
benefit or sickness compensation for at least 2 
months. Persons registered with sickness 
compensation for more than 50 % during 1 
year prior to stroke were excluded from 
analyses. Self-perceived depression, pain and 
general health was collected through a 5-year 
follow-up. questionnaire survey by the Swedish 
Stroke Register. For comparisons between 
groups, the Mann Whitney U test was used. 
The significance level was set at p < 0.05. 

The Regional ethical review board in 
Gothenburg approved the study in 2017 
(Dnr922-17). 

Results: 

A total of 478 persons of working age were 
included in this study, whereof 426 (89%) RTW 
within the five year follow-up period. The group 
that had RTW perceived their general health to 
be better (p<0.001) and less feelings of 
depression (p=0.028) than those who had not 
RTW. There were no differences regarding 
self-perceived pain between the two groups.    

Conclusion: 

Five years after stroke, persons who have 
RTW perceive better general health and less 
symptoms of depression than those who have 
not RTW. Further research is needed to 
establish the causality of RTW and these self-
perceived aspects of health.   
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Question: To help understand clinical 
strategies to manage spasticity, we aimed to 
identify baseline clinical characteristics and 
treatment-related factors that impact 
adherence to onabotulinumtoxinA (onabotA) 
treatment in post-stroke and multiple sclerosis 
(MS) patients from ASPIRE (Adult Spasticity 
International Registry). 

Methods: Multicenter, international, 
prospective, observational registry 
(NCT01930786). Patients with spasticity 
treated with onabotA at clinician"s discretion. 
Clinically meaningful thresholds for treatment 
adherence (≥3 sessions in 2-year study)/non-
adherence (≤2 sessions) used. Data analyzed 
using logistic regression; presented as odds 



ratios (OR) with 95% CI. Statistical 
significance, P<0.05; non-significant effects of 
clinical interest, P<0.10. Treatment-related 
factors sessions 1 and 2 only. 

Results: Final stroke model (N=346/411): 288 
patients (83.2%) categorized as adherent, with 
5.3 (±1.6[mean±SD]) sessions; 58 (16.8%) 
non-adherent, with 2.0(±0.0). Baseline 
characteristics associated with adherence: 
European patient (OR:2.91;CI:1.35-
6.27;P=0.006), used orthotics 
(OR:3.12;CI:1.54-6.34;P=0.002), prior 
surgeries/procedures (OR:3.22;CI:0.92-
11.27;P=0.068); treatment-related: treated 
thumb-in-palm (OR:2.09;CI:0.93-
4.71;P=0.076). Baseline risk factors for non-
adherence: higher age (OR:0.98;CI:0.95-
1.00;P=0.096) and used assistive devices 
(OR:0.45;CI:0.20-1.01;P=0.053); treatment-
related: treatment interval ≥15 weeks (session 
1 to 2; OR:0.42;CI:0.21-0.84;P=0.014), 
moderate/severe disability on upper limb pain 
Disability Assessment Scale (OR:0.39;CI:0.19-
0.82;P=0.013), clinician dissatisfaction with 
onabotA to manage pain (OR:0.18;CI:0.02-
1.38;P=0.099). Final MS model (n=105/119): 
92 patients (87.6%) categorized as adherent, 
with 5.4(±1.6) sessions; 13 (12.4%) non-
adherent, with 2.0(±0.0). Treated stiff extended 
knee (OR:9.68;CI:1.68-55.80;P=0.011) 
associated with adherence; treated 
equinovarus foot (OR:0.07;CI:0.01-
0.57;P=0.012) and treatment interval ≥15 
weeks (session 1 to 2; OR:0.11;CI:0.02-
0.76;P=0.025) treatment-related risk factors for 
non-adherence. 

Conclusion: These preliminary analyses can 
provide real-world insights to improve 
adherence, and decrease non-adherence, to 
onabotA treatment for spasticity to enhance 
patient care. 
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Purpose:  We investigated the long term (up 
to 1 year post-stroke) outcomes of a four week 
stroke inpatient exercise program with high 
walking repetitions at moderate aerobic 
intensities, typically commencing 1-4 weeks 
post-stroke. 

Methods:  This phase II, blinded-assessor, 
randomised controlled trial recruited from six 
Canadian inpatient rehabilitation units. 
Subjects (n=75; 25/group) were randomised 
into: Control (Usual Care) physical therapy: 
typically, 1 hour, 5 days/week; DOSE1: 1 hour, 
5 days/week, more than double the intensity of 
Control (based on walking steps and minutes 
at 40% heart rate reserve measured by step 
counters and heart rate monitors); and 
DOSE2: 2 hours, 5 days/week, more than 
quadruple the intensity of Control, each for 4-
weeks duration.  Walking endurance measured 
by the Six Minute Walk Test (6MWT), was 
evaluated over four time points (baseline, post-
evaluation (after the 4-week intervention), 6 
and 12-months post-stroke using linear mixed 
effects modelling.  To test the null hypothesis 
that the initial improvement from the 
intervention was maintained at 6- and 12-
months post-stroke compared to Usual Care, 
an interaction term between time and 
intervention group was included in each 
model.  

Results: As DOSE1 and DOSE2 resulted in 
similar changes, they were collapsed into one 
group (DOSE) and compared to Usual Care for 
the longitudinal analysis.  Participants who 
received higher doses demonstrated greater 
walking endurance in the 6MWT compared to 
Usual Care at the post-evaluation (mean 
change 59.8 m from Usual Care) (p= 0.023). 
 Longitudinal modeling revealed that subjects 
that received 4 weeks of higher doses were 
able to maintain their improvements in the 
6MWT over Usual Care at the 6 and 12-month 
evaluations as the time and group interaction 
term was not significant (mean difference 
(meters), 95% CI, p-value: 6 months = -29.72, 
-71.33-11.89, p=0.162; 12 months = -33.55, -
78.26-11.16, p=0.141) (Figure 1). 

Conclusion: This study demonstrates that 
stroke patients can improve their walking 
recovery with higher doses of walking 
repetitions at moderate aerobic activity within a 
critical time period for neurological recovery 



and retain these benefits over the first-year 
post-stroke. 

 

Fig. 1 
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Question: Stroke is one of the main reasons 
adults in long-term disability. It has been 
shown that individuals with stroke have 
decreased exercise capacity compared to 
healthy individuals. The decline in exercise 
capacity is multi-factorial with stroke-related 
impairments found in the neuromotor, 
respiratory, and cardiovascular systems. The 
aim of this study is to investigate the 
relationship between trunk control and 
balance, upper limb motor performance, 
functional capacity in stroke patients. 

Methods: 48 chronic stroke patients (36 
ischemic, 12 hemorrhagic stroke) were 
included in the study. Socio-demographic data 
of individuals (age, body mass index, dominant 
side, lesion side, stroke type etc.) were 
recorded. Subjects who are able to walk 
independently were included in the study. 

 Balance was assessed by the Berg Balance 
Test (BBT), trunk control was measured by 
Trunk Impairment Scale (TIS), upper extremity 
motor function was measured by the upper 
extremity subscale of the Stroke Rehabilitation 
Assessment of Movement (STREAM-UE) and 
functional capacity  was measured by six 
minutes walk test (6MWT). 

Results: Mean age of stroke patients was 
64.14 ± 8.43 years and body mass indexes 
were 27.27±4.01 kg/m2. It was determined that 
there was a positive relation between 
functional capacity with BBS, TIS and 
STREAM-UE (p<0.05). 

Conclusion: Trunk control is an important 
factor, selective movements of upper limb, 
balance and functional ability. As a result of the 
present study, it was determined that there 
was a relation between functional capacity with 
decreased balance, trunk control and loss 
upper motor function. We believe that the 
results of our study will be guiding when 
planning a program of physiotherapy and 
rehabilitation for individuals with strokes. 
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Question Stroke rehabilitation aims to restore 
physiological processes and normal 
functioning of surviving patients via a 
multidisciplinary approach. New insights into 
the epidemiology of malnutrition in stroke 
rehabilitation could facilitate our understanding 
of patients' needs and assist in nutritional care 
to optimize recovery. This preliminary overview 
explored the proportion of patients with, or at 
'risk of', malnutrition in the early (8 days-3 
months), late (3-6 months) subacute and 
chronic (6 months-2 years) phases after 
stroke. 

Methods Search strings including "stroke" and 
"malnutrition" were tested in CAB Abstracts, 
Embase and Medline. Results were filtered to 
retrieve documents in English published 
between 1999-2019. Clinical studies were 
included after abstract and full text screening. 



Inclusion criteria were diagnosis of stroke, 
mean age ≥ 18 years, time from stroke onset 
between 0 hours-2 years. 

Results The search retrieved 1050 abstracts 
that resulted in 198 full texts after screening; 
19 studies performed in the early/late subacute 
and chronic phase were included in the current 
review. Nutritional status was assessed in 
3,903 patients and percentages of malnutrition 
and risk of malnutrition ranged between 2.7 
and 87.4% and 6.8 and 81%, respectively. 
Most studies showed a proportion of stroke 
patients with 'risk of' malnutrition between 25 
and 65%. (Figure 1). Twelve out of 19 studies 
were performed in the early subacute phase 
with a percentage of malnutrition between 12.1 
and 87.4% within six weeks after stroke 
(Figure 2). 

Conclusion Heterogeneity of the data does 
not allow a precise estimate of the proportion 
of malnutrition. Nevertheless, 'risk of' 
malnutrition occurs frequently in stroke 
patients. Lack of data in the late 
subacute/chronic phase indicate that either 
studies have not been performed or reflect lack 
of attention to nutritional status over time. 
Since malnutrition after stroke negatively 
affects clinical outcomes, mortality and overall 
healthcare expenditure, our preliminary results 
suggest that (better) management of nutritional 
status within the multidisciplinary context of 
rehabilitation is to be recommended to ensure 
malnutrition does not go unnoticed, untreated 
and in turn impede rehabilitation and recovery 
after stroke. 

Fig. 1 
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Purpose- Post stroke dysphagia is one of the 
common unknown complication of acute 
stroke, although multiple advances have been 
made in hyper-acute treatment of stroke and 
secondary prevention, the management of 
dysphagia post-stroke remains neglected area 
of research. The current study is designed to 
understand nature of swallowing difficulty in 
acute stroke patients. 

Methods: In this prospective study, 
consecutive acute stroke patients admitted to a 
tertiary care hospital were screened using Nair 
Hospital Bed side swallowing assessment and 
Nair Hospital swallowing ability scale at 
admission and discharge along with it severity 
of stroke based on National institutes of 
healthstroke scale was assessed. Based on 
this assessment patients were categorised 
from scale of 0 to 7 (normal swallow to 
complete dysphagia). We investigated the 
relation between dysphagia and severity of 
stroke. 

Results: A study of 72 patients was done and 
21 (29.16 %) out of 72 patients were 
diagnosed with dysphagia on admission. 
9(12.50%) out of the above had persistent 
dysphagia at time of discharge. Average 
severity of stroke on admission based on 
NIHSS was 7.25 (2-18) and on discharge it 
was 3.87(1-12). There was strong positive 
correlation between stroke severity and 
dysphagia. 



Conclusion- The prevalence of dysphagia 
based on this pilot study is 29.16 % in acute 
stroke patients. Majority cases of dyspahgia in 
acute stroke were transient in nature. 
Dysphagia has positive correlation with 
severity of stroke and those with mild to 
moderate dysphagia improved significantly by 
the time of discharge. 

Key words: Acute stroke, Dysphagia, Territory 
care hospital 
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Background: Successful rehabilitation of upper 
limb (UL) functioning after stroke may be aided 
by the use of UL prediction algorithms. Though 
much research has been devoted to designing 
such algorithms, they have not yet been 
implemented into clinical practice. Successful 
implementation in a clinical setting requires 
that the algorithm is meaningful and useful to 
clinicians. 

Purpose: To explore therapists´ perceptions of 
UL prediction algorithms in a stroke 
rehabilitation setting and identify potential 
barriers and facilitators for their 
implementation.    

Methods: This was a qualitative study focusing 
on UL prediction models, in particular the 
Predict Recovery Potential algorithm (PREP2). 
The Consolidated Framework for advancing 
Implementation Research was used to guide 
data collection. Four focus group interviews 
with 3-6 neurological therapists were 
performed. Data were analyzed using inductive 
content analysis. 

Results: Four main themes were identified: 
Current practice; perceived benefits; barriers; 
and preconditions for implementation. 

In their current practice, most participants 
knew of UL prediction algorithms. Yet, only 
elements of those were applied. 

Perceived benefit was attributed to the SAFE 
score, a core component of the PREP2 
algorithm, which the participants found easy to 
use. The PREP2 was considered a potentially 
helpful tool when planning treatment and 
setting goals. The participants found it 
appealing, if use of Transcranial Magnetic 
Stimulation (TMS) could add information to UL 
prediction. 

A main barrier was concern about the accuracy 
of the algorithm. Furthermore, therapists 
dreaded potential dilemmas arising from 
having to confront the patients with their 
prognosis. 

Preconditions for implementation 
encompassed tailoring the implementation to a 
specific unit; sufficient time for acquiring new 
skills; and an organization supporting 
implementation. 

Conclusion: In the current study, experienced 
neurological therapists were skeptical towards 
prediction algorithms due to their lack of 
precision and the fear of ethical dilemmas. 
However, algorithms were to some extent 
regarded useful. Participants were positive 
towards the use of the two main components in 
the PREP2 algorithm, the SAFE score and the 
use of TMS.   
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Question: In patients with a recent stroke, is 
rehabilitation including a new physiotherapy 
approach (I-CoreDIST[1]) better at improving 
outcomes when compared to standard 
rehabilitation, and what are key positive and 
negative features of services evaluated from a 
user perspective? 

Methods: The study has a mixed method 
design comprising a randomized controlled trial 
(RCT) and an interview study. 100 participants 
with new strokes will be recruited from stroke 
units at two hospitals in Norway and followed 
through their rehabilitation chain, including in-
patient rehabilitation units, home-based and 
outpatient physiotherapy for a 12-week period. 
After baseline assessment, participants will be 
randomly assigned to one of two trial arms. 
The same dose of I-CoreDIST or standard 
physiotherapy integrated in rehabilitation 
services will be offered at discharge from the 
stroke unit. Participants are retested at 12 
weeks. Qualitative research interviews will be 
conducted with a strategic sample of 12-16 
patients nested from each group. Themes to 
be explored during interviews are experiences 
and reflections on meaning in content and 
coordination of the rehabilitation course, 
including physiotherapy following a stroke. 

Intervention: I-CoreDIST is a comprehensive 
intervention consisting of individualised 
assessment and treatment using exercises 
focusing on: 1) Optimised alignment and 
adaptation to the base of support, often with an 
unstable reference point for the trunk or the 
distal body parts. 2) Enhanced somatosensory 
integration of hands, feet and face, including 
reduced influence of vision 3) Proximal stability 
prior to selective task-oriented movement of 
limbs, head, and eyes. 4) Inclusion of dual 
tasks in exercises and activities such as 
walking indoors, out-doors and climbing stairs. 
5) Specific hands-on interactions or other 
adaptations to optimise alignment and optimal 
performance of movement. 6) Exercises 
combining core activation and moderate 
increase in heart rate. 

Results: Data collection started in September 
2019 and is ongoing. 

1I= individualised, Core=trunk, D=dual task, I= 
intensive, S= specific, stability, somatosensory 
stimulation, T= teaching, training. 
Individualised Core activation combined with 
DISTal functional movement. 

Figure 1: Flowchart 
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Question 

Spasticity is a hindrance when trying to elicit 
the full training potential of the affected arm-
hand during rehabilitation in stroke patients 
with a moderately to severely affected 
hand.The application of Abobotulinum toxin-A 
(ABoNt-A) is considered an adjunct 
intervention that provides a window of 
opportunity by temporarily reducing spasticity. 
To what extent does reduction of spasticity in 
the shoulder, arm and hand muscles, adjuvant 
to arm-hand training, improve arm-hand 
function (AHF) and arm-hand skill performance 
(AHSP) in sub-acute post-stroke patients with 
a moderately to severely affected arm-hand 
and moderate to severe grades of spasticity? 

Methods 

Ten sub-acute stroke patients (Utrechtse Arm-
hand Test:1-2, Modified Ashworth Scale:1+ to 
3)). Multiple baseline single-case-
experimental-design and meta-analysis, 
involving 10 single cases. Training: 2x6 weeks 



of arm-hand rehabilitation training. ABoNT-A: 
administered once within the first 5 weeks. 
Measures: ARAT, ABILHAND, Fugl Meyer 
Motor Assessment (FMA), grip-strength, 
Motricity Index (MI). 

Results 

At group level, after linear detrending, added-
value of ABoNT-A on AHF and AHSP could 
not be confirmed. Not detrended data revealed 
that patients improved significantly over time 
on AHF and AHSP on all measurements 
(p≤0.037) due to the combination of BoNT-A 
and CARAS. At individual level, after baseline 
trend correction, adjusting for spontaneous 
recovery and therapy-as-usual effects, 7/10 
patients improved on AHF: FMA (N=4) 
(p≤0.019), grip-strength (N=3) (p≤0.014) and 
MI (N=4) (p≤0.002), whereas 6/10 patients 
improved on AHSP: ARAT (N=3) (p≤0.042), 
ABILHAND (N=5) (p≤0.034). 

Conclusion 

In a number, though not all, individual patients, 
application of ABoNT-A may have an added 
value in reducing early signs of spasticity. 
Study participants who demonstrated higher 
baseline values on the FMA wrist and hand 
section improved significantly at arm-hand skill 
capacity level during the training phase, in 
contrast to participants with lower initial FMA 
values. To combine a well-defined therapy-as-
usual with early post-stroke spasticity reduction 
may improve arm-hand performance in sub-
acute stroke patients suffering from spasticity, 
and who display no dexterity at the point of 
therapy admission. 
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Questions To what extent do people with 
stroke experience mobility difficulties during 
the first year after onset? Is self-perceived 
mobility associated with perceived strength 
and clinical measures of motor function and 
mobility? 

Methods At an inpatient stroke unit 140 
participants were recruited. Inclusion criteria 
were confirmed stroke according to WHO 
criteria, >18 years of age, living within 30 min 
from the hospital, day 2 NIHSS score 0-16, 
Barthel Index (BI) score 50-100 and MOCA 
index 

Results Participants" mean age was 74 (SD 
11) years, 39% were women. Their initial motor 
function on FMA scored 90. SIS mobility score 
was 73 (SD 23) at 1 week, 85 (SD 19) at 3 
months and 86 (SD 17) at 1 year. At 1 week 
post stroke 28% of the variation in SIS mobility 
was explained by a model including SIS 
strength, FMA and TUG with significant 
contribution from TUG only. At 3 months 40% 
of the variation in SIS mobility was explained 
by significant contribution from SIS strength 
and TUG. At 1 year post stroke, 56% of the 
variation in perceived mobility was explained 
by significant contribution from TUG and SIS 
strength, but not from FMA. Addition of sex 
and age did not change the explanatory values 
of the models. 

Conclusion People with mildly impaired motor 
function experienced mobility difficulties that 
decreased, but still persisted one year after 



stroke. The pure measure of motor function 
was not related to self-perceived mobility. 
Perceived mobility was significantly associated 
with clinical mobility measures and self-
perceived extremity strength. The results 
highlight the importance of including patient 
reported outcomes in rehabilitation. 
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Background and purpose 

The close relationship of stroke patients with 
their partners suggest an interdependency in 
their (emotional) functioning. In patient focused 
research, coping styles and self-efficacy have 
been shown to affect emotional health of the 
patient. The aim of this study was to examine 
how patient-partner couples function regarding 
emotional health (anxiety, depression and life 
satisfaction) and how couples differ in coping 
style and self-efficacy. We also examine the 
inter- and intrapersonal effects of coping style 
and self-efficacy on emotional health within 
couples. 

Methods 

Data was used from 215 couples (stroke 
patients and their partner) included in the multi-
center longitudinal Restore4Stroke Cohort 
Study. Coping style, self-efficacy, anxiety, 
depression and life satisfaction were assessed 
using questionnaires (Utrecht Proactive Coping 
Competence Scale, General Self-Efficacy 
Scale, Hospital Anxiety and Depression scale, 
Life satisfaction scale). An Actor Partner 
Interdependence Model was used to assess 
the dyadic relationships within the couple. 

Results 

At 1 year post-stroke, symptoms of anxiety 
were present in at least one member in 33.9% 
of couples. Depressive symptoms were 
present in 31% of couples. Dissatisfaction of 
life  was present in 24.9% of couples. Less 
active coping by patient and partner, and lower 
self-efficacy of the partner were associated 
with anxiety and depression in couples. Pro-
active coping by the patient was associated 
with lower anxiety of the partner. Higher self-
efficacy of the partner was associated with 
lower depression scores and higher life 
satisfaction of the patient. 

Discussion and conclusions 

Coping styles of both patient and partner are 
associated with the emotional functioning of 
the couple. Our study adds to accumulating 
evidence for the importance of a dyadic 
approach to post-stroke functioning. It supports 
a family-based approach for treating post-
stroke emotional problems in patients and 
partners. 
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Question 

For people suffering a subarachnoid 
hemorrhage (SAH) and receive in-hospital 
rehabilitation, how is the overall outcome and 
are there differences depending on sex? 

Methods 

This is an explorative study with data from the 
National Quality Registry for Rehabilitation 
Medicine (Webrehab Sweden) in patients with 
non-traumatic SAH in 2014 – 2018. At 
admission and at discharge overall outcomes 



were assessed with the Functional 
Independence Measure (FIM), quality of life 
with the European Quality of life 5 dimensions 
(EQ5D) and overall life satisfaction with Life 
Satisfaction (LiSat). Data was analyzed with 
descriptive non-parametric methods. 

Results 

A total of 469 patients were included in the 
study, with 61% women and 39% men. The 
motor and cognitive function assessed with 
FIM score, as well as quality of life scores were 
improved from admission to discharge in both 
sexes. At discharge females scored better in 
social cognition and communication, while 
male had less pain/discomfort, 
anxiety/depression, and scored higher in usual 
activities (leisure, somatic health and partner 
relationship). 

Conclusions 

Differences are present depending on sexes 
within the in-hospital rehabilitation of persons 
with SAH. To optimize the limited resources in 
rehabilitation, results from this study suggest 
that more resources be focused in handling 
anxiety/depression, pain/discomfort and life 
satisfaction for woman, and be focused in 
handling social cognition and communication 
for men. 
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stroke impact scale – results from a 
Polish sample 

J. Żyłka1, U. Lach1 
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Question. Many stroke survivors have to face 
sequelae persisting months and years after an 
acute event. Health-related quality of life 
(HRQoL) measurements are potentially more 
relevant to patients than clinician-reported 
outcomes. The Stroke Impact Scale (SIS), a 
self-report tool to assess health status 
following stroke, has been validated for use in 
various languages. Although there are over 65 
000 strokes annually in Poland, the SIS 
remains unavailable for Polish-speaking 
community. The objective of the study was to 
develop and evaluate psychometric properties 
of the Polish language version of the SIS. The 
study also aimed to investigate the overall and 

domain-specific HRQoL in community dwelling 
stroke survivors according to 
sociodemographic and stroke-related 
variables.  

Methods.  A sample of first-ever stroke 
survivors completed Stroke Impact Scale (SIS 
3.0), European Quality of Life Questionnaire 
(EQ-5D-5L), as well as questions regarding 
clinical and sociodemographic data. The Polish 
version of the SIS was developed using 
forward-backward translation methodology. 
Internal consistency and concurrent validity of 
the scale were explored. The SIS total and 
domain scores were reported and compared 
within subgroups defined by sociodemographic 
and stroke-related variables.  

Results. Data collected from 62 stroke 
survivors (41 males and 21 females) aged 32-
84 years (mean 59.77±12.70) were included in 
the analysis. The highest scores were noted 
for "Communication" and the lowest for "Hand 
Function" domain. Cronbach's alpha ranged 
from 0.78 to 0.93, which supports internal 
consistency of the scale. SIS total and domain 
scores were correlated with EQ-5D dimensions 
and index, with Spearman correlation 
coefficients ranging from 0.33 to 0.80. 
Significant differences were found between 
subgroups across SIS domains, but not in total 
SIS score.  

Conclusions.  The newly developed Polish 
language version of SIS 3.0 demonstrates 
suitable psychometric properties in terms of 
internal consistency and concurrent validity 
and hence has a potential for use in clinical 
practice and research. Sociodemographic and 
stroke-related characteristics should be 
considered when measuring different aspects 
of HRQoL post-stroke. 

P0734 
Early supported discharge after 
stroke seems to be beneficial also 
with only mild consequences 

A. Björkdahl1, A. Danielsson1, C. Peterson1, L. 
Rafsten1, K. Stibrant Sunnerhagen1 

1University of Gothenburg, Sahlgrenska Academy, 
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Question 

 o Is early supported discharge 
beneficial also for patients with mild 
functional deficits? 



Methods 

Due to short hospital stays inclusion to a study 
of very early supported discharge took place 
already at day two. Inclusion criterions were 
comparable to earlier studies, which resulted in 
a sample with mild to moderate functional 
deficits. NIHSS at admission were median 2 
(0-10 except for one patient with 22). 140 
patients were included and randomised into 
two groups, intervention (IG) and control (CG), 
after drop-out during follow-up, 96 patients 
remained. Assessments were made with the 
ADL taxonomy at day one after discharge, at 4 
weeks (after intervention) and three months 
after discharge. The taxonomy includes 12 
activities, each based on different hierarchical 
ordered tasks. If all tasks in an activity may be 
performed it is given an A=0. For each task 
that could not be performed the letter change 
and the number increases by 1 (B=1, C=2 etc). 
Data were analyzed both for each item and 
were summed in two groups of items, Basic 
ADL and instrumental ADL. 

Result 

T-test for independent samples were made at 
each of the three time points for assessment. 
At day one, there were no difference between 
the groups (BADL median, IG 1.5 and CG 0, 
IADL IG 10, CG 10). At 4 weeks, a significant 
difference was found in favor of IG for personal 
care p=0.025, travel p=0.030, cooking p=0.047 
and communication p=0.027. At three months 
differences were found for communication 
p=0.013 and groceries p=0.004. 

Analyses of difference of the grouped items 
BADL and IADL, between day one and 4 
weeks, showed a significant difference 
between groups for BADL, p=0.028, but not for 
IADL, p=0.053. Between first day after 
discharge and 3 months there was no 
significant difference for BADL, p=0.383 but for 
IADL p=0.011. 

Conclusion 

Although the differences are not large between 
groups and decreases over time, it seems to 
be beneficial with supported discharge from 
the stroke unit also for patients with mild 
impairment. Probably training in the home 
setting have had focus on personal care and 
cooking at home, but also given the IG the 
opportunity to try different activities, such as 
getting around outside with more self-
confidence. 
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continuous aerobic training on the 
motor profiles of stroke survivors – 
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Question: What is the best mode of aerobic 
training for improving the motor functioning of 
stroke survivors (SSv)? 

Method: This study compared the effects of 
interval training (IT), continuous training (CT) 
and combined training (ComCIT) on selected 
motor profiles of stroke survivors. seventy-
seven consecutively recruited SSv participated 
in this single-blind, randomised controlled trial. 
They were randomly assigned into one of CT 
(n=26), IT (n=26), and ComCIT (n=25) groups 
with an 11.7% attrition rate. All the participants 
underwent aerobic training at 40 – 70% of 
heart rate reserve using bicycle ergometer for 
eight consecutive weeks. Motor Function (MF), 
Gait Speed (GS) and Balance were assessed 
using Fugl Myer scale, 10 Metres Walk Test 
and Berg"s balance scale, respectively. Data 
were analysed using descriptive statistics, one-
way ANOVA, ANCOVA and paired t-test at 
α0.05.   

Result: No significant difference was observed 
in all the baseline variables across the three 
groups. The post-intervention MF 
(40.48±11.40; 40.16±11.9; 41.17±12.93), 
balance (32.76±8.40; 35.44±8.56; 37.87±8.24) 
and GS (0.29±0.08; 0.30±0.11; 0.31±0.12) 
were significantly different across the CT, IT 
and ComCIT groups, respectively. The motor 
variables were significantly higher in ComCIT 
than the other modes. 

Conclusion: The combination of continuous 
and interval training mode is the most effective 
in improving motor profiles of stroke survivors 
following the eight weeks of training. 
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Validity and reliability of the stroke 
physical activity questionnaire 
(SPAQ) 
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Background. Nowadays, the incidence of 
stroke is increasing which leads to more 
people living with long term disability. A 
healthcare provider has the responsibility to 
improve the patient"s quality of life by 
promoting their aerobic fitness by means of 
increasing physical activity. We have 
developed a stroke physical activity 
questionnaire (SPAQ) which is aimed to use 
for chronic ambulatory stroke patient. The aim 
of the study was to determine concurrent 
validity of the SPAQ with accelerometer and to 
study the test-retest reliability of it. 

Methods. This is a cross-sectional study. 41 
stroke patients, who were more than 3 months 
after stroke, had an ability to walk at least 10 
meters and can communicate well, were 
recruited from outpatient rehabilitation 
medicine clinic, Srinagarind hospital, faculty of 
medicine, KhonkaenUniversity, Thailand. For 
concurrent validity, the data from the SPAQ 
were correlated with the data from the waist-
worn GENEActivaccelerometer with Pearson"s 
correlation coefficient or spearman"s rank test 
if the data are not normally distributed. For 
test-retest reliability, the individual"s SPAQ 
data at the first visit was compared to the 
second visit which is 7 days apart using 
intraclass correlation coefficient. 

Results. Spearman"s correlation coefficient (rs) 
for moderate to vigorous physical activity 
(MVPA) of SPAQ vs. GENEActiv 
accelerometer was 0.57 (p < 0.001). The 
MVPA of SPAQ had a strong correlation with 
accelerometer. The vigorous PA of SPAQ had 
a moderate correlation (rs=0.33, p=0.038). No 
correlation between sedentary to light PA and 
accelerometer. The test-retest reliability were 
acceptable for MVPA, ICC=0.90 (95%CI = 
0.81, 0.95). 

Conclusion. SPAQ has strong correlation with 
accelerometer and has good test-retest 
reliability for moderate and MVPA. The SPAQ 
is not indicated to measure sedentary, light 
and vigorous PA in chronic ambulatory stroke 
patients. 
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Question From the perspective of people with 
lived experience of stroke; (1) Why participate 
in research (or not)? (2) What do they like 
about being involved in research? (3) What are 
their research priorities? 

Methods The project team included 
researchers and people with stroke working in 
partnership. We disseminated a questionnaire 
online and via social media. Quantitative data 
were reported through frequencies. Qualitative 
(free text responses) data were analysed using 
an inductive interpretative approach. 

Results n= 483 survey respondents. Helping 
others in the future (87%) and helping 
themselves (67%) were the top reasons for 
participating in research. Qualitative data 
mirrored this; "To improve your own recovery 
and to help future stroke survivors". 
Respondents reported the "ease and 
enjoyment" of some studies and "friendly staff" 
as reasons for research participation; "Treated 
kindly and consulted about what would 
happen." "Lack of relevance" of research was 
a theme for people choosing not to be 
involved; "…studies often don"t pertain to 
stroke survivors needs or are investigating 
such a tiny piece of the puzzle it isn"t worth 
it…", "participating in studies has generally 
lead to further feelings of isolation. ..often feels 
more like a process of extracting information 
(underpinned by a top-down paradigm) more 
than a meeting in the middle". Themes for 
research priorities included, "education", 
"addressing/improving physical and cognitive 
impairments", "recovery options", and 
"returning/integrating into community". 

Conclusion Half of all clinical trials do not 
meet recruitment targets, leading to wasted 
resources. Genuine partnerships between 
stroke survivors and researchers is essential to 
address this. 
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Question What modifications to the proposed 
interventions are required to maximise 
acceptability while retaining the core active 
ingredients? Is a telehealth delivered physical 
activity and diet intervention feasible? 

Methods We tested the feasibility of providing 
real-time supervised exercise sessions to 
people with stroke using telehealth (n=20). We 
used an Integrated Knowledge Translation 
approach to refine the proposed exercise and 
diet interventions. We conducted a series of 
workshops with key stakeholders including 
stroke survivors, carers, clinicians and health 
service managers. We subsequently designed 
a 4-arm factorial randomised trial with 
embedded process evaluation to test the 
feasibility and preliminary effectiveness of the 
co-designed interventions. Participants will be 
randomised to one of 4 trial arms; Physical 
activity intervention (PA), Diet intervention 
(DIET), PA+DIET or control. All aspects of the 
intervention and assessments will occur via a 
centralised telehealth service. The primary 
outcome is change in systolic blood pressure. 

Results In the feasibility trial, 408 exercise 
sessions were delivered via telehealth with 
only one minor adverse event. Key alterations 
to the proposed interventions based on the 
codesign process included renaming the trial 
and interventions; "i-REBOUND after stroke 
"let"s get moving" and "eat well for health"". 

The pilot trial is registered and recruitment will 
commence March 2020 in Australia. We are 
developing companion trials to run in Sweden 
and South Africa. 

Conclusion Our co-designed interventions 
have the potential to significantly reduce the 
risk of secondary stroke and improve the 
health and well-being of stroke survivors, 
regardless of where they live. 
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Question What are the challenges involved in 
establishing world-first Living Guidelines and 
the application for stroke care? 

Methods In 2017 an update of the Australian 
Stroke Clinical Guidelines was published, 7 
years following the last update. Subsequently, 
the Stroke Foundation in partnership with 
Cochrane Australia successfully obtained 
funding to test a world-first living guidelines 
model. The approach includes monthly 
evidence surveillance systems being 
developed and tested. As new evidence is 
identified, content experts assess the potential 
impact which triggers workflows for "rapid 
update", "monitor" or "no impact". Rapid 
updates involve updating of evidence profiles 
and a review of current recommendations 
(using GRADE methodology) in partnership 
with consumers. Updates are published online 
via MAGICapp platform with links from our 
Stroke Foundation website 
(informme.org.au/guidelines). 

Results Over 80 content experts across 9 
working groups and 30 consumers (lived 
experience experts) support the project. To 
date, 3 topics have been updated and a further 
20 are under review. Each month between 80-



120 new trials and 80-120 new systematic 
reviews relevant to the PICO questions are 
identified. The volume of new systematic 
reviews and small trials published related to 
rehabilitation and recovery poses the greatest 
challenge, further complicated by overlap in 
topics between located systematic reviews and 
inconsistencies in the included evidence. 

Conclusion It is feasible to monitor new 
evidence monthly and ensure national 
guidelines remain current. We are exploring 
further ways to refine the methodology and 
processes. Ultimately, international 
collaboration is desirable to ensure 
sustainability of "living guidelines". 
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Question There are persistent evidence-
practice gaps in stroke care that need to be 
addressed through active implementation 
efforts. As part of the Living Clinical Guidelines 
for Stroke project we asked the question: What 
are implementation priorities in Australian 
stroke care from the perspectives of stroke 
clinicians and consumers? 

Methods  

At a facilitated workshop, experts in stroke 
knowledge translation determined principles to 
guide decisions. Initially, shortlisted 
recommendations were identified as those with 
'strong' evidence and stroke audit data 
collection that would allow evaluation of 
change. An online survey was conducted to 
identify the relative importance of the 
shortlisted recommendations and identify 
participants" top five implementation priorities. 

Results  

18 clinicians and researchers attended the 
implementation workshop. Guiding principles 

for implementation were; strength of evidence 
(GRADE), clinical importance (to consumers 
and clinicians), evidence-practice gaps 
(utilising National Stroke Audit data), feasibility 
and potential impact, and measurability of the 
change. 75 clinicians and 16 consumers 
(Stroke survivors, carers or family) completed 
the survey. There was considerable agreement 
between clinicians and consumers; 8 out of 10 
of the top priorities according to perceived 
importance were the same. These were 
Ambulance to stroke hospital pathway, Timely 
scanning and thrombolysis/clot retrieval, 
Treatment in a dedicated stroke unit, Carer 
support, Information provision, Discharge care 
planning, Goal setting and Aphasia therapy. 

Conclusion Clinicians" and consumers" 
perceived importance of stroke 
recommendation will contribute to future plans 
to target implementation, with ongoing work 
planned to identify the implementation 
strategies for the priority recommendations. 
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Background 

During rehabilitation following acquired brain 
injury, clients receive intensive support from 
both formal and informal caregivers. Once the 
rehabilitation is over, the intensity of formal 
support is reduced to a minimum. Self-
management is considered to be of crucial 
importance for these clients to regain 
functioning in daily life. The consequences of 
acquired brain injury in daily life seem similar 
or even worse to those in clients with other 
chronic diseases. Improving stroke clients" 
problem solving skills and acquiring an active 
coping style is known to improve the health-
related quality of life. Previous studies, 
however, did not take into account the 
problems clients encounter after dismission 
form the rehabilitation center, in their home 
situation. Clients have mentioned the need for 
support from peer supporters, that already had 
to cope with the consequences of brain injury. 



Question 

Will social and emotional self-management in 
persons with brain injury improve after peer-led 
selfmanagement support (SMS) following 
rehabilitation? 

Methods 

We carried out a pre-post intervention study. 
The intervention, provided by a SMS-trained 
peer supporter, aims to improve social and 
emotional self-management skills of clients 
with brain injury directly after discharge from 
rehabilitation. SMS, focusing on social and 
emotional self-management, will deal with the 
most important problems that the clients 
encounter in daily life. Based on these specific 
problems, the peer supporter helps the client 
by means of problem solving and/or cognitive 
behavioral change to come up with an action 
plan. Participants will be followed up to 6 
months post intervention. The primary outcome 
measure is degree of self-efficacy. Secondary 
outcome measures are psychological 
wellbeing, personal autonomy and health 
related quality of life.  In the quantitative 
analyses, we choose to focus on the strength 
of the coefficients. 

Results. 

First results show that clients experienced the 
support as positive. 

Conclusions 

If the results continue to show this positive 
trend, this self-management intervention by 
peer supporters following acquired brain injury 
rehabilitation will be implemented. 
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dwelling adults with stroke in a 
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Question: The physical activity level among 
Indian adults with stroke is less than 
recommended. Participation in sports has the 

potential to improve physical activity. 
Therefore, we aimed to determine whether 
adaptive sports are feasible for improving 
physical activity levels among community-
dwelling adults with stroke in India? 

Methods: We developed adaptive sports 
through two focus group discussions among 
the experts in physiotherapy, sports science, 
and adults with stroke. We conducted a mixed-
method study to test the feasibility and efficacy 
of adaptive sports among 10 community-
dwelling adults with stroke. Baseline activity 
levels and quality of life were measured using 
the Physical Activity Scale for Individuals with 
Physical Disabilities (PASIPD) and Stroke 
Specific Quality of Life (SSQoL). Participants 
played modified Volleyball, Badminton, 
Throwball, Football, Basketball, and Boccia 
twice a week for two months under the 
therapist supervision in a community center. 
We measured feasibility through the retention 
rate of participants and the incidence of 
adverse events during the program. At the end 
of two months, we conducted semi-structured 
interviews to explore the experiences of 
participants on adaptive sports and reassessed 
their physical activity levels and quality of life. 

Results: The mean age of participants was 
58.0 ± 9.8 years, with the median time since 
the stroke of 48.0 (15.0, 76.5) months. All the 
participants completed two months program 
without any adverse events. Participants were 
satisfied with the entire program. Participants 
reported fun, perceived improvement in 
physical and psychological well-being, 
motivation from other group members, social 
interaction as the facilitators whereas, lack of 
caregiver support, lack of access to the 
sporting facility, and fear of fall as the barriers 
for the participation in adaptive sports. There 
was a significant improvement in the physical 
activity levels (p = 0.0005); however, SSQoL 
scores did not improve significantly post-
intervention. 

Conclusion: Adaptive sports are feasible, 
safe, and improve physical activity levels in 
community-dwelling adults with stroke. 
Adaptive sports can be incorporated in the 
comprehensive physical activity programs 
among adults with stroke in India. 
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1. Question: Can an adaptive study design 
address the challenge of lower-limb clinical 
studies of BoNT in subjects with spasticity? 

2. Methods: PATTERN (NCT03992404) is an 
ongoing Phase III, prospective, randomised, 
double-blind, placebo-controlled, multicentre 
study, with an open-label extension (OLEX) 
period being conducted across 60 clinical sites 
in North America, Europe and Australia. An 
estimated 600 adult subjects with lower-limb 
spasticity (Ashworth Scale-Bohannon [MAS] 
ankle score of 2 or 3), with or without upper-
limb spasticity of the same body side, will be 
enrolled. In the Main Period (1 treatment 
cycle), subjects will receive an intramuscular 
injection of incobotulinumtoxinA (400 U) or 
placebo into muscles of the lower limb. In the 
subsequent OLEX Period (4–5 treatment 
cycles), subjects will receive an intramuscular 
injection of incobotulinumtoxinA (up to 800 U) 
into muscles of the lower limb with combined 
upper-limb treatment, if indicated. A two-stage 
adaptive design with interim sample size re-
assessment after 360 subjects will be applied. 
The primary and co-primary endpoints, 
respectively, are change from baseline in 
derived MAS ankle score and physician-
assessed Global Impression of Change Scale 
(GICS) at Weeks 4–6. Safety will be assessed 
descriptively. A goal catalogue derived from 
physicians" and patients" qualitative interviews 
will be incorporated into the goal attainment 
scale (GAS) evaluation of treatment. 

3. Results: The PATTERN study design 
allows for observation of up to 6 consecutive 
treatment cycles, with the OLEX Period 

including a multi-pattern, patient-centric 
approach, if clinically indicated. 

4. Conclusions: The novel study design, 
utilising pre-specified sample size adaptation 
based on an interim analysis in the PATTERN 
study, demonstrates an innovative approach to 
the challenge of lower-limb spasticity clinical 
studies. To our knowledge, this is the first time 
such an adaptive design has been used in a 
BoNT study in this indication. A goal catalogue 
specifically developed for this population is 
expected to overcome the difficulties of 
comparable high-quality SMART (Specific, 
Measurable, Achievable, Realistic, Timed) 
treatment goal setting and follow-up in a large 
Phase III trial. 
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Question:  

Classic locked-in syndrome (LiS),  first coined 
by Plum and Posner in 1966, is defined as 
tetraplegia and anarthria with preservation of 
consciousness and vertical eye movement. In 
literature, few evidence exists for prognostic 
indicators pertaining to LiS neither if 
rehabilitative care improves neurological 
recovery. 

Methods:  

We report the clinical trajectory of 2 cases of 
LiS with discouraging MRI and initial NIHSS in 
order to demonstrate possible recovery in LiS 
patients receiving early intensive and 
sustained rehabilitative care. 

Results: 

Case 1 

A  31 year-old women was transferred from the 
ED to our hyperacute stroke and stroke 
rehabilitation unit (SRU) after thrombectomy 
and thrombolysis for stroke. At SRU admission 



she presented with anarthria and quadriplegia 
(NIHSS 24). 11 months following 
neurorehabilitation she was independent with 
all ADLs, walked independently, went home 
and returned to employment (mRS 0).  

Case 2 

After ventilator weaning, 8 weeks following 
stroke, a 68 year-old man was repatriated from 
a Moroccan intensive care unit to our SRU. On 
arrival he was tracheotomised and 
demonstrated a flaccid tetraparesis with 
anarthria (NIHSS 28). During continuous 
intensive rehabilitation for 2 years, he gradually 
improved and finally returned home (mRS 2). 

At SRU admission both patients presented 
classic LiS according to Bauer"s classification. 
They had intensive nursing care and a 
gastrostomy feeding tube inserted. Despite 
their initial clinical picture and discouraging 
MRI, an early  intensive individualized 
rehabilitation program, including 
physiotherapy, occupational therapy and 
swallowing and speech training, was started. 
At the end of the multidisciplinary rehabilitation 
treatment, they had full motor recovery 
according to the Patterson and Grabois 
classification, swallow, bladder and bowel 
control, and effective verbal communication. 

Conclusion:  

This report demonstrates that a good 
functional outcome after early intensive 
rehabilitation of patients with LiS is possible. It 
underlines that MRI alone does not suffice to 
predict possible degree of brainstem plasticity. 
It emphasizes the importance of caution for 
physicians when to make decisions for LiS 
patients and the importance of not easily 
assuming grim prognosis.   

Fig. 1 
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Question 

The outcome of recovery post-stroke is largely 
defined within the first 5-8 weeks suggesting 
that this is the optimal time to initiate 
rehabilitation. While robust findings on time-
dependent therapy effects exist in animal 
models, clinical evidence is sparse due to a 
lack of early rehabilitation trials. 

We will discuss (1) the protocol and (2) 
feasibility of an ongoing study aiming to 
investigate on a sensitive period for gait 
rehabilitation early after stroke. 

 



Methods 

Protocol: 
We aim to recruit 40 non-ambulatory patients 
after a first anterior circulation stroke who will 
be randomly allocated within 14 days post-
onset to 16 additional sessions of robot-assist 
gait training (device: Ekso GT, Ekso Bionics), 
either provided early (i.e., 2 weeks post-onset) 
or delayed (i.e., 8 weeks). Participants will be 
stratified based on their expected recovery. 
 
Longitudinal changes will be investigated at 3, 
5, 8, 12 and >24 weeks post-onset, including 
clinical scales on motor impairments of the leg 
(i.e., Fugl-Meyer Motor Assessment, Motricity 
Index), standing (i.e., standing item - Berg 
Balance Scale) and walking ability (i.e., 
Functional Ambulatory Categories) performed 
by a blinded assessor. In addition, EMG and 
kinetics will be measured to analyze the 
contribution of the paretic and non-paretic 
effector to balance and gait control. 

Feasibility: 
The amount of delivered interventional 
sessions and the intensity in terms of step 
repetitions will be recorded. 

Results 

Currently, 22 patients were recruited (rate: 0.8 
patients/month/site) of which 2 were lost due to 
a recurrent stroke. With the exception of one 
participant suffering from fatigue, the type and 
dosing of gait training was successfully applied 
in line with the protocol. The mean initiation in 
the early group (N=9) was 15 days post-onset 
(range: 11-18) whereas 59 (56-61) for the 
delayed group (N=10). The mean step 
repetitions per session was 845 (SD: 64) and 
867 (74) in the early and delayed group, 
respectively. 

Conclusion 

Intensive training could be successfully 
delivered even early after stroke. By providing 
a dose- and content-controlled intervention at 
two different time points, we aim to show a 
sensitive period favoring early-initiated 
rehabilitation. 

ClinicalTrials.gov ID: NCT03727919 

 

 

P0748 
Muscle changes after stroke and 
their impact on recovery – time for a 
paradigm shift? 

D. Beckwée1,2,3, N. Lefeber1,4, I. Bautmans2, L. 
Cuypers1, E. De Keersmaecker1, S. De Raedt5, 
E. Kerckhofs1, G. Nagels5,6, R. Njemini2, S. 
Perkisas7, E. Scheys1, E. Swinnen1 

1Vrije Universiteit Brussel, Rehabilitation Research, 
Brussel, Belgium 2Vrije Universiteit Brussel, Frailty in 
Ageing, Brussel, Belgium 3University of Antwerp, Research 
Group MOVANT, Wilrijk, Belgium 4Ghent University, 
Department of Rehabilitation Sciences, Ghent, Belgium 
5University Hospital Brussels, Neurology Department, 
Brussel, Belgium 6University of Oxford, Oxford, United 
Kingdom 7University of Antwerp, University Center of 
Geriatrics, Antwerp, Belgium 

In stroke rehabilitation there is a growing body 
of evidence that not all patients have the same 
potential to recover. Understanding the 
processes that give rise to the heterogeneous 
treatment responses in stroke survivors will lay 
foundations for any conceivable advance in 
future rehabilitation interventions. 

This review was set out to shine new light on 
the debate of biomarkers in stroke 
rehabilitation by linking fundamental insights 
from biogerontological sciences to 
neurorehabilitation sciences. In particular, 
skeletal muscle changes and inflammation are 
addressed as two potential biomarkers for 
stroke rehabilitation. Understanding the 
interplay between these biomarkers as well as 
their relation to recovery could enhance stroke 
rehabilitation in the future. The rationale for the 
selection of these biomarkers is three-fold: 
first, recent stroke literature emphasizes the 
importance of identifying muscle wasting (also 
called stroke-induced sarcopenia) in stroke 
patients, a concept that is widely investigated 
in geriatrics but less so in the stroke 
population. Second, insights from 
transdisciplinary research domains such as 
gerontology have shown that inflammation has 
severe catabolic effects on muscles, which 
may impede rehabilitation outcomes such as 
gait recovery. Last, it has been proven that 
(high-intensity) muscle strengthening exercises 
have strong anti-inflammatory effects in a non-
stroke population. 

Therefore, an evidence-based rationale is 
presented for developing research on 
individual changes of muscle and inflammation 
after a stroke. 
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Questions 

Brain Computer Interfaces (BCI) use brain 
activity to elicit visual and / or motor feedback. 
They may provide sorely needed training 
alternatives for patients with severely impaired 
upper limb after stroke, where treatment 
choices are limited and unsatisfactory.  In this 
study, we wanted to explore a) the feasibility of 
BCI training early after stroke and b) 
therapists" experiences and satisfaction with 
BCI training. 

Methods 

This a qualitative sub-study of an ongoing pilot 
RCT to assess effectiveness and feasibility of 
BCI training in subacute stroke at a 
neurorehabilitation hospital in Denmark. In this 
study, patients with severe upper limb paresis 
are included while admitted to subacute 
rehabilitation after stroke. The BCI system 
(RecoveriX, gtec, Austria) uses brain activity to 
control a functional electrical stimulation 
system for the upper limb and to provide visual 
feedback. To explore feasibility and user 
perspectives, semi-structured interviews were 
conducted with therapists who work with BCI 
training. Furthermore, feasibility was assessed 
by the number of patients recruited and 
retained, and the number of intervention 
sessions provided as intended. Systematic text 
condensation for thematic cross-case analysis 
was used for data analysis. 

Results 

Five physiotherapists, experienced in 
neurorehabilitation, participated in individual 
interviews. In general, they experienced BCI 
training in the subacute phase after stroke as 
feasible and motivating for patients. They 
valued the ability of the BCI systems to provide 
intensive upper limb training and thereby new 

training opportunities for patients with severe 
paresis and paralysis. They also expressed 
that patients were focused and concentrated. 
Positive experiences were compromised by 
some initial technical challenges. Therapists 
emphasized the need to familiarize themselves 
with the system. All patients included so far 
reached the minimum number of 8 sessions 
with BCI training. 

Conclusion 

BCI training provides new treatment 
opportunities and is feasible early after stroke 
even for patients with multiple challenges. 
Therapists appreciate the motivating and 
intense training, which would not be possible 
otherwise.   

P0750 
Effects of virtual reality training on 
motor activity and mental health in 
stroke survivors – pilot study 
results  

M. Shurupova1,2,3, A. Aizenshtein1, G. Ivanova1 

1State center of cerebrovascular pathology and stroke, 
Moscow, Russian Federation 2Dmitry Rogachev National 
Medical Research Center Of Pediatric Hematology, 
Oncology and Immunology, Moscow, Russian Federation 
3Moscow State University, Moscow, Russian Federation 

Question. Stroke patients experience 
neurological, motor, cognitive, speech, and 
affective disorders. VR-based stroke 
rehabilitation methods have some key points 
over against traditional approaches: simulates 
real life or imaginary situations, ecologically 
more valid training and assessment of 
patients" functionality, immediate dynamic 
feedback, stimulation of cognitive functions. 

The aim of our pilot study was to investigate 
the effect of VR training on motor performance 
and mental health characteristics in stroke 
patients. 

Methods. 28 patients (age 51.92±12.48; 
female 13,  ≤3 for Modified Rankin Scale) 
survived stroke were examined. They were 
evaluated by the Montreal Cognitive 
Assessment and passed through exclusion 
criteria (>25 scores). Participants received 10 
sessions of VR training using the GRAIL 
system (Motekforce, Netherlands). Training 
applications were based on the therapeutic 
goals for every patient, according to postural 
stability and gait adaptation. Clinical motor and 
psychological assessments, as well as VR-



diagnostic (6MWT), were conducted before 
and after training. 

Results. According to motor assessment (Berg 
Balance Scale, Timed Up and Go test, FIM, 
Hauser Ambulation Index), significant changes 
were revealed (all p<0,05). The most 
pronounced changes were expressed in 
balance functions (M1=51,64, M2=54,84; 
p=0,0015). From 6MWT data walking distance 
increased (M1=294,81, M2=391,63; 
p<0,0001). Herewith, patients demonstrated 
improvement of motor performance in most of 
the applications in VR training. According to 
State-Trait Anxiety Inventory (Spielberger 
Scale) patients showed decline of situational 
anxiety (M1=42,39, M2=38,68; p=0,011) and 
personal anxiety (M1=45,46, M2=42,79; 
p=0,028). According to Beck Depression 
Inventory all patients demonstrated decline of 
depression symptoms (M1=10,50, M2=6,36; 
p<0,0001). 

Conclusions. Our pilot study showed that VR 
training improves the characteristics of motor 
functions and mental health in stroke survivors. 
Further investigation will be directed to the 
expansion of the patient cohort and 
comparison of two rehabilitation protocols: 
based on the therapeutic goals for every 
patient versus based on human onto-genetic 
development of the motor function. 

Fig. 1 
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【Question】Stroke survivor can have symptoms 
of poststroke post-traumatic stress (PTS), 
some of which may be severe enough to be 
diagnosed post-stroke symptoms of post-
traumatic stress disorders (sPTSD). The recent 
studies on prevalence of sPTSD have been 
surveyed for one month after onset, and no 
studies have been the prevalence of sPTSD in 
acute phase. In previous study, post-traumatic 
growth (PTG), which is positive changes after 
suffering from traumatic events, and 
rumination, which is a thought of repeatedly 
considering symptoms had related to PTS 
symptoms. The present study tested the 
hypothesis that some acute stroke survivors 
show sPTSD, and that these symptoms 
severity is associated with PTG and 
rumination. This study was approved by 
Saitama Medical University International 
Medical Center Ethics Committee (approval 
number: 18-089). 

【Methods】The participants were recruited from 
acute stroke inpatients in Our hospital during 
the study period until number of qualified 
persons reached 29. The sPTSD and PTS 
symptoms were measured by the revised 
event impact scale (IES-R) Japanese version. 
A total score of more than 25, associated with 
a high probability that the patient fulfills the 
diagnostic criteria for PTSD, was defined 
"sPTSD". The PTG were measured by the 
post-traumatic growth Inventory (PTGI) 
Japanese ver. The Rumination were measured 
by the Leuven Adaptation of the Rumination on 
Sadness Scale (LARSS) Japanese ver. We 
collected the data of those questionnaires 
within a week from the onset. 

【Results】Of the 29 subjects (15 males, mean 
age: 63 ± 11 years), 10 patients (34%) had 
sPTSD. The IES-R total scores had not 
significant correlation between the PTGI total 
scores. A significant positive correlation was 
found between the intrusion scores of IES-R 
total scores and LARSS total score (r = .460, p 
<.05). 

【Conclusions】This study showed that about 
30% of acute stroke patients had sPTSD and 
that PTS symptoms severity was correlated 
with rumination. The results differed from the 
previous study, which showed a correlation 



between PTS and PTG, but this could be due 
to the type of injury and the timing of the 
evaluation. These results suggest that it is 
necessary to consider the psychological 
aspects of patients in early rehabilitation of 
stroke. 
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Question: Dual-task walking may induce 
performance deterioration in one or both tasks. 
In previous studies, cognitivo-motor 
interferences when dual-tasking were 
frequently observed in stroke survivors. 
However, these results were obtained when 
participants had to perform simple locomotor 
tasks and cognitive tasks with poor ecological 
validity. In order to better understand dual-task 
abilities after a stroke, we [1] developed a dual-
task assessment protocol using locomotor and 
cognitive tasks that are more representatives 
of daily living activities and [2] tested it with 
healthy young adults. 

Methods: Participants were immersed in a 
virtual environment representing a shopping 
mall, projected in a virtual reality headset. 
Participants walked 100 m to a predetermined 
store using an omnidirectional platform while 
remembering a list of 5 items (DT condition). 
Two levels of difficulty were presented for the 
locomotor task (with vs. without avatar 
avoidance), as well as for the cognitive task 
(with vs. without mid-course item modification). 
The latter tasks were also performed in single 
task (ST) condition. Locomotor and cognitive 
interference were measured by comparing 
performances in ST and DT conditions. 
Locomotor performance was characterized 
using mean walking speed, walking fluidity 
(acceleration zero-crossing), and minimal 
distance maintained from the avatar during 
avoidance. The accuracy of the cognitive task 
was used to assess cognitive performance. 
Presence of cognitivo-motor interferences 

were determined with one-sample Wilcoxon 
signed-rank tests. 

Results: Fifteen healthy young adults 
(24.9±2.7 yrs, 8 women) were recruited. No 
locomotor interference was measured for any 
of the outcomes (p-values: 0.078-0.650). A 
cognitive interference of 6.67% was measured 
(p=0.0017) while participants performed 
simultaneously a complex locomotor task 
involving obstacle avoidance and a complex 
cognitive task soliciting executive functions. 

Conclusion: In challenging locomotor and 
cognitive conditions, healthy young adults 
present motor-related cognitive interference. A 
similar protocol is currently used to assess 
dual-task ability in stroke survivors and age-
matched healthy people. 
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QUESTION:  

As acute stroke services improve, more 
persons experience mild stroke and need to 
cope daily with hidden disabilities, which may 
be influenced by how they perceive stroke, 
cognitively and emotionally. We aimed to 
investigate cognitive illness beliefs and 
emotional responses in persons with mild 
stroke and their possible influences on daily 
coping. 

METHODS:  

Semi-structured interviews were conducted 
with 24 persons with mild stroke, on average 
7.5 months (±0.89) after stroke occurrence. A 
thematic analysis on verbatim transcripts was 
guided by the Common-Sense Model of Self-
Regulation. 

 

 



RESULTS:  

All participants experienced difficulties 
constructing an illness identity at both acute 
and chronic phase. Behavioral risk factors 
were less accepted as causes of stroke. Lack 
(or inappropriate timing) of information from 
healthcare providers led to limited medication 
knowledge and low perceived control of stroke 
recurrence which generated anxiety, fear, and 
low involvement in coping. Participants who 
considered stroke a chronic condition 
experienced more difficulties. Perceived 
support from relatives and healthcare providers 
was beneficial for participation in recovery and 
health behaviour change. 

CONCLUSION:  

Despite having mildly disabilities, participants 
reported difficulties developing illness beliefs 
conducive to coping, and dealing with their 
emotional responses. These elements should 
be considered in tailored programs to improve 
coping with hidden disabilities post-stroke. 
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Question- What is the correlation between 
Physical activity, environmental factors and 
community participation in stroke patients? 

Methods- A correlational, cross- sectional 
design examined the relationships among 
Physical activity, environmental factors and 
social participation. Participants included are 
75 stroke patients, who were atleast 1-year 
post stroke living ambulatory in the community 
for whom all measures were available for 
analysis. Demographics, physical ability 
(Functional independence measure), 
Environmental barriers (CHIEF scale) and 
Social Participation (Lubben scale) were 
recorded, analyzed and presented. 

Results- this is an ongoing study results will be 
presented at the conference, preliminary 

results of 21 subjects in age of 56-71years 
suggest A significant negative correlation 
exists between physical ability and 
environmental barriers of the post-stroke 
participants. (r= -0.87) (ci = 95%). A significant 
negative correlation exists between 
environmental barriers and social participation 
of the post-stroke participants. (r=-0.913) (ci = 
95%). A significant positive correlation exists 
between physical ability & social participation 
post-stroke. (r=+ 0.921) (ci = 95%). 

Conclusion-The Preliminary results of this 
study presented above exhibits an alarming 
increased impact of environmental barriers on 
the post-stroke hemiplegic patients. A holistic 
rehabilitation involving creating awareness 
about disability, accessible services and 
training our stroke participants to overcome or 
modify these environmental barriers is needed, 
which will help them to participate actively in 
the society and to an extent that satisfies their 
social needs. 
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Introduction: Strokes on a vertebra basilar 
region after a cervical manipulation are really 
rare occurrence (estimated at 1/5.000.000 
annually in France) but always grave. Their 
incidence is certainly underestimated (1, 2, 
3,4,5,6). 

Observation-Methods: This case concerns 
Me B... age 36, who was treated for sciatica in 
2010.The patient used an oral contraceptive 
(Daily Gé). The 15 th september 2015,Mme B 
sought relief from severe cervical pain in the 
form of chiropractic manipulation. Few hours 
later she reported having persistent headaches 
and one month after presented with 
Wallenberg syndrome specifically with right 
lateral medullary ischemia and dissection of 
the ipsilateral vertebral artery.The etiologic 
assessment of young strocke person is normal. 

Results-Discussion: Several risk factors were 
present: female under 40 years old, taking oral 
estrogen contraceptive, severe cervical pain 
without any medical investigations (7), and 
most important: 24 hours following chiropractic 



manipulation, severe half cranial headaches 
without medical follow-up. 

Conlusion: Medical examination is absolutely 
necessary before any cervical manipulation. 
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AIMS AND OBJECTIVES 

To determine the risk factor potential of serum 
uric acid in ischaemic stroke. To assess serum 
uric acid level as severity stratifier in ischaemic 
stroke. 

MATERIALS AND METHOD 

Study design: Case control study. Study 
setting : Dept of PMR, AIIMS Bhubhaneshwar; 
outpatients and inpatients. Study period :Sept 
2018 –Sept 2019. Sample size : 110 (55 
cases,55 controls) 

Inclusion criteria 

Inpatients (ICU and medical wards)diagnosed 
of acute ischaemic stroke. <48 hrs of onset of 
symptoms. 1st episode confirmed by MRI or 
NCCT brain. Age group 40-75 yrs,both gender. 

Exclusion criteria 

Hemorrhagic stroke,SOL •Previous stroke 
•Gouty 
arthritis,CRF,leukemia,myeloproliferative 
disorders. Intake of thiazide diuretics, lipid 
lowering drug 

Study population : 

Group A : consisted of 55 stroke patients 
satisfying inclusion and exclusion criteria. 
Group B : 55  age and sex matched healthy 
controls. 

Study protocol was approved by Institutional 
ethics committee. Subjects enrolled with 
written informed consent. A thorough history 

and neurological examination of cases were 
done  . Relevant history of DM,Systemic 
hypertension,smoking history 
sought.Biochemical analysis was done by 
standardized methods.CBC,LFT,RFT,Lipid 
profile,FBS were done. Serum uric acid was 
measured by uricase method.It was 
reevaluated 6 weeks after episode.If significant 
differences were present 3rd sample result 
was used in statistical analysis 

RESULTS 

Total 110 subjects. Cases: control 1:1.Mean 
age of cases and controls were comparable 
.Sex was comparable in both groups with Male 
female ratio  2.2:1. 81.8%of cases were 
hypertensive. Stroke patients had higher SUA 
levels compared to controls which was 
statistically significant. Elevated SUA were 
associated with increased risk for stroke (odds 
ratio 1.5,P<0.000). Patients whose SUA were 
in highest quintiles had 2.2times increase in 
odds of stroke. There was a positive 
correlation coefficient when severity of stroke 
was compared to higher serum uric acid levels. 

CONCLUSION 

 Elevated SUA was associated with an 
increased risk for ischaemic stroke 
independently of concurrent metabolic 
derangements. Serum uric acid levels are 
directly proportional to severity of stroke. 
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Introduction: Holmes tremor is a rare 
hyperkinetc movement disorder.Clinically it is 
characterized by rest, postural and intention 
tremor. Etiology is a lesion in the midbrain near 
to the red nucleus involving the fibres of the 
Guillain-Mollerat triangle. Holmes tremor 
develops with latency, so it frequently occurs 
during the rehabilitation period. 

Case: Our 27 year-old female presented to an 
outside hospital with acute onset of headache, 
right extremities weakness and decreased 
conscious level. CT/CTA revealed 
mesencephalic haemorrhage caused by 
arteriovenous malformation. Two months later 



AVM was solved interventionally. Patient was 
transferred to our rehabilitation clinic 2.5 
months after the first admission. Initial 
neurological state was severe including 
diplopia, dysartria, dysphagia, ocular 
opsoclonus, Holmes tremor, ataxia. Performed 
MRI revealed bilateral hypertrophic olivary 
degeneration (HOD) with lesion in the 
midbrain. The severe neurological symptoms 
made impossible patient mobilisation. So that 
we focused on Holmes tremor, one of the 
treatable symptoms. Following the literature, 
we built up combined oral drug therapy to 
ameliorate tremor (i.e. clonazepam, 
levodopa/benseraside, topiramate). It improved 
the Holmes tremor, however, patient"s 
disability had not changed. According to the 
international guidelines, our patient with severe 
Holmes tremor was referred to neurosurgean 
for DBS implantation. After electrods 
implantation in GPi and Vim nuclei, patient 
became eligible to take part in rehabilitation 
program again. Recently she is able to stand 
up, walk in the room with walker, and 
performed the ADL. 

Conclusion: Holmes tremor is very rare 
symptom of brainstem attack, however, it 
made rehabilitation almost impossible. Our 
case presentation shows that DBS 
implantation is worth performing after 
ineffective drug therapy to improve clinical 
picture and to continue rehabilitation program. 
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Question 

There is strong evidence for the benefits of 
aerobic exercise (AE) after stroke yet clinical 
implementation remains limited. This study 
aimed to obtain an in-depth understanding of 
key barriers and enablers to AE 
implementation in the stroke rehabilitation 
setting. 

Methods 

We recruited participants from 4 stroke 
rehabilitation settings in Ontario, Canada who 
have participated in implementation efforts to 
provide structured AE programming as part of 
standard care. Five focus groups (with 19 
physical therapists (PT) and 5 PT assistants) 
and one-on-one interviews with 7 managers 
were conducted to explore barriers and 
facilitators to AE implementation. Content 
analysis was informed by the Theoretical 
Domains Framework (TDF) and Consolidated 
Framework for Implementation Research 
(CFIR) for clinician and manager perspectives, 
respectively. 

Results 

Identified influential TDF domains were 
"knowledge", "social/professional role", "beliefs 
about capabilities" and "consequences", 
"reinforcement", "goals", and "environmental 
context/resources". Influential CFIR sub-
domains were "external policy", "available 
resources", "relative priority", "engaging" and 
"implementation leaders". Participants reported 
that concerns of patient cardiovascular risk 
were mitigated by education and access to 
exercise testing. Participants described that 
physicians play an important role in pre-
participation screening but may require 
education to actively engage in this process. 
The ability to consult with individuals with 
content expertise (e.g. expert PTs or cardiac 
rehab staff) helped support knowledge, skills 
and self-efficacy for AE implementation. Both 
implementation leaders and team engagement 
were critical for effective implementation. One 
primary barrier identified was related to 
healthcare system pressures (e.g. limited 
lengths of stay and resources); thus, AE was 
not reinforced as a priority for practice. 

Conclusion 

Results from this study will inform a clinical 
toolkit to support AE implementation in stroke 
rehabilitation practice. The toolkit should 
include strategies to address knowledge and 
skills, access to expert consultation and local 
implementation leaders, the role of the 



rehabilitation team, and factors specific to the 
healthcare system. 

P0759 
The sARAT, a sensorimotor version 
of the action research arm test – 
preliminary results in chronic stroke 
patients 

L. Saenen1, N. De Bruyn1, J. J. Orban de 
Xivry2, G. Verheyden1 

1KU Leuven, Department of Rehabilitation Sciences, 
Leuven, Belgium 2KU Leuven, Department of Movement 
Sciences, Leuven, Belgium 

Question: After stroke, upper limb motor and 
somatosensory deficits are highly prevalent. 
Given the importance of somatosensation for 
rapid and smooth motor actions, such deficits 
have a direct impact on motor actions, and 
patients will often rely on vision. However, to 
the best of our knowledge, a clinical test that 
evaluates the effect of somatosensory deficits 
on motor action is currently lacking. Our aim 
was to initially validate a combined 
sensorimotor test. Methods: The Action 
Research Arm Test (ARAT) was adapted for 
use as a combined sensorimotor test: the 
sensorimotor ARAT or sARAT. Adaptation 
consisted of performance of all items with the 
eyes closed. The unaffected arm is used as a 
reference at the end-point of the evaluated 
movement, after which the patient, with the 
eyes closed, performs the movement with the 
affected arm. Scoring occurs in the same 
manner as ARAT, with total time of 
performance as an additional outcome. In this 
cross-sectional study, we included chronic 
stroke patients with mild-to-moderate motor 
deficits. Outcome measures included ARAT, 
sARAT, Fugl-Meyer Upper Extremity 
Assessment (FM-UE) and Erasmus modified 
Nottingham Sensory Assessment (EmNSA). 
Spearman correlation analyses were 
conducted between sARAT, FM-UE and 
EmNSA. Results: Ten stroke patients were 
included, with median age 63 (IQR 53.7-70.7) 
years. ARAT scores were high (median 57/57, 
IQR 31-57), as were EmNSA scores (median 
40/40, IQR 38-40). Eight patients took longer 
to complete sARAT compared to ARAT 
(median increase 21.6 seconds). Four patients 
showed a lower score on sARAT than on 
ARAT, with a decrease of 2, 3 and 4 points. 
Interestingly, these four patients also showed 
impaired somatosensory scores. High 
associations were found between sARAT, FM-
UE and EmNSA (ρ=0.72-0.92). Conclusion: 
This new upper limb sensorimotor test sARAT 

is feasible for use in chronic stroke patients 
and allows for easy comparison with ARAT, a 
well-known test of motor activity. Comparing 
total score and time of performance allows 
evaluation of influence of somatosensory 
deficits on motor action, and provides 
quantification of amount of compensation by 
vision. Patients with somatosensory deficits 
performed worse on sARAT than on ARAT and 
results warrant further investigation. 

P0761 
Robotic assessment of upper limb 
passive and active sensory 
processing in chronic stroke 
patients – task development and 
preliminary results 

L. Saenen1, G. Verheyden1, J. J. Orban de 
Xivry2 

1KU Leuven, Department of Rehabilitation Sciences, 
Leuven, Belgium 2KU Leuven, Department of Movement 
Sciences, Leuven, Belgium 

Question: After stroke, 50 to 80% of patients 
experience upper limb somatosensory deficits. 
Clinical tests of somatosensation have been 
established, but lack good psychometric 
properties. To evaluate sensory processing in 
a quantitative way, this project aims to 
establish and initially validate a robotic 
assessment of upper limb sensory processing. 
Methods: Chronic stroke patients were 
assessed cross-sectionally using a planar 
robotic manipulandum (Kinarm End-Point Lab, 
Kinarm Ltd, Canada). Sensory processing was 
evaluated using a 3-step passive or active 
task, which differed only in their first step. In 
the passive version (fig 1a), the robot moved 
the affected arm in the shape of a triangle, 
tetragon or pentagon while, in the active 
version (fig 1b), patients explored the same 
shapes by moving the affected arm between 2 
virtual walls. Then, for both tasks, the patient 
was asked to reproduce the shape with the 
unaffected arm. Finally, a set of 6 shapes were 
presented visually from which the patient had 
to select the corresponding shape. Outcome 
measures included average shape accuracy 
during reproduction of 15 shapes, and total 
score on the final multiple-choice step. In 
addition, clinical tests of sensory processing 
were performed. Spearman correlation 
analyses were conducted between robotic and 
clinical test scores. Results: 11 patients were 
included with median age 63 (IQR 55.2-70.3) 
years and median Action Research Arm Test 
(ARAT) score 57/57 (IQR 22-57). All patients 
were able to complete the passive task. 2 



patients were unable to perform the active task 
due to motor deficits of the affected arm (ARAT 
score 6 and 7/57). Multiple choice scores did 
not differ for both tasks; a median of 47% 
shapes were correctly identified. On average, 
reproduced shapes were larger than original 
shapes (median scale 1.39). Moderate to high 
correlations were found between clinical tests 
and shape accuracy measures during 
reproduction (ρ=0.61-0.93). Conclusion: 
Robotic assessment of upper limb sensory 
processing has been developed using a 3-step 
task involving exploring, reproducing and 
recognizing different shapes. Initial piloting in 
chronic stroke patients supports feasibility and 
demonstrated substantial associations with 
clinical tests of sensory processing. 

Fig. 1 
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Quantifying digital behavior on 
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cohort study  
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University, Leiden, Netherlands 

Question 

We aim to examine the impact of stroke on 
daily behavior captured on the ubiquitous 
touchscreen smartphone interactions. We 
expect the unobtrusive assessments of 
cognitive performance – as in processing 
speed - for long durations will reveal the true 
dynamics of cognitive function and recovery 
after stroke. Furthermore, by linking these 
novel measures to traditional measures of 
quality of life, we will establish both the low 

level and high level cognitive fluctuations 
captured on the smartphone. 

 Methods 

We will continuously record smartphone 
touchscreen interactions in 50 volunteers with 
stroke during within the first 3 months after 
discharge from rehabilitation. We will 
selectively work with people who are able to 
provide informed consent and use a 
smartphone. 

The touchscreen data will be gathered at a 
millisecond resolution using an app running in 
the background (QuantActions, Ltd, 
Lausanne). Shortly before discharge from 
inpatient rehabilitation, participants will be 
asked to install the app on their smart phones 
or tablet computers (Android users only due to 
system restrictions) and continue to use those 
as usual. We shall collect the touchscreen data 
at a millisecond resolution using the off-the-
shelf data gathering tool available through 
QuantActions. This raw data will be further 
processed to develop parameters sensitive to 
stroke – such as in tapping speed, time taken 
to find App icons or unlock the phone. Apart 
from these handcrafted measures we shall 
also implement frequency based objective 
assessments that require little human 
engagement.  

No images or texts messages or other user-
generated content will be collected and cannot 
be inferred. 

The linkage between smart phone use and 
health related quality of life will be assessed 
with standardized outcome measures such as 
EQ-5D-5L (weekly) and Stroke Specific Quality 
of Life and SF 36 (monthly). Participants can 
opt-in for a few additional memory tests. 

 Outlook 

This is an ongoing study. With the acquired 
data, we want to contribute to a database 
where digital behavior is analyzed with 
advanced computational methods. Different 
groups of users can be compared, with the 
objective to identify potential indicators of 
functional decline. 

 The study is funded by Carlsberg Foundation. 
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Question 

Spatial cognition disorders may contribute to 
body weight asymmetry after stroke. The main 
objective of this study was to test an 
intervention with prism adaptation and/or neck 
muscle vibration on postural asymmetry after 
recent right hemisphere stroke. 

Methods 

Patients with first-ever right hemisphere 
supratentorial stroke were screened in eight 
rehabilitation centres. They were included if 
less than 40% of their body weight was 
supported by their paretic lower limb while they 
stood for 30 seconds with eyes closed. 
Patients were randomized into four groups: 
neck muscle vibration (V), prism adaptation 
(P), neck muscle vibration plus prism 
adaptation (V+P) and control (C). Participants 
had 10 sessions of their allocated intervention 
over two weeks. The primary outcome was the 
deviation of the mean centre of pressure 
position on the mediolateral axis (meanX, mm) 
assessed with a force platform after the first 
session (day 1), at the end of the intervention 
(day 14), 3 and 6 months. 

Results 

85 patients (59.7 years [95% CI 57 - 61], 
68.2% male, 64.7% with an ischemic lesion) 
were included at a mean time of 94 days [95% 
CI 81- 107] days after stroke. The meanX eyes 

closed was 46.1 mm [95% CI 39.0 - 51.3], and 
eyes open 47.8 mm [95% CI 41.7 - 54.0].  The 
Vibration effect was significant (p 0.01), 
depending on eye closure (eyes open > eyes 
closed, p = 0.0004) and of the visit (p = 0.02). 
Thus, after the first session, the results in the 
vibration group showed improved balance 
symmetry (eyes open, day1 meanX 21.8mm vs 
day0 meanX  52.9 mm, p = 0.004). The prism 
effect depended on eye closure and emerged 
from 3 months (eyes closed, day180 meanX 
28mm , day 90 meanX 29.6 mm vs 
day0meanX 43.3 mm). Importantly, there was 
a strong interaction between Vibration and 
Prism: these combined interventions had an 
adverse impact (p = 0.008). 

Discussion 

We found a Vibration effect exclusively with 
eyes open without an additive effect of 
sessions. In contrast, the prism adaptation 
effect occured with eyes closed and tended to 
be cumulative. Surprisingly, the combination of 
these two interventions had a negative effect, 
revealing a conflicting effect in the sensory 
stimulation (such as egocentric vs allocentric 
stimulation) or temporo-parietal 
overstimulation.         

P0764 
Feasibility study of training with a 
sliding tilt table in malignant 
cerebral infarction 

Y. S. Lee1 

1Kyungpook National University Hospital, Department of 
Rehabilitation Medicine, Daegu, South Korea 

Objective: Malignant cerebral infarction is 
neurological deterioration due to the effects of 
space occupying cerebral edema following 
middle cerebral artery stroke. Severe residual 
disability occurs in a significant number of 
surviving patients. Sliding tilt table(STT) 
provide weight-bearing exercises needed for 
gait function and lower extremity 
strengthening. We explored the feasibility of 
using this machine in intensive rehabilitation 
programs for patients with malignant cerebral 
infarction. Subjects & Methods: This 
retrospective study included patients admitted 
for rehabilitation after malignant cerebral 
infarction who received craniectomy surgery. 
Patients with other neurologic and 
musculoskeletal problems were excluded. 
Training with STT was performed twice daily, 
Mondays to Fridays, during the admission 
period. Mini Mental State Examination 



(MMSE), Berg balance scale (BBS) and 
Functional Ambulatory Category (FAC) result 
were documented during admission and at 
discharge. Modified Rankin Scale (MRS) was 
evaluated admission, discharge, 3 months and 
6 months after onset of stoke. Results: From 
2015 to 2019, 13 patients who were 
hospitalized in rehabilitation after craniectomy 
surgery in neurosurgery due to malignant 
cerebral infarction were retrospectively 
enrolled. The mean age was 58.3 years old 
and 4 males and 9 females. During the 3 
weeks of intensive rehabilitation, 12 patients 
had no serious problems or complications in 
rehabilitation, including STT. One patient did 
tilt table standing instead of STT due to lack of 
cooperation with STT. At the time of admission 
to rehabilitation medicine, the mean MMSE 
was 9.9 and BBS 1.2, the FAC scored 0 points 
except for 2 patients. mRS of all patients at 
admission and discharge was 4 or 5 points. 
One patient at 3 months and 6 months of onset 
was identified as 3 mRS points. Conclusions: 
Intensive rehabilitation using STT can be 
safely applied to patients with malignant 
cerebral infarction. However, malignant 
cerebral infarction patients showed no 
significant improvement in function at 3 months 
and 6 months after intensive rehabilitation. 

Fig. 1 
 

 
 
Fig. 2 
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[Introduction] No rehabilitation program has 
been conducted for the upper limbs of the 
chronically paralyzed side in patients with 
BRSI−III, converted to auxiliary limbs for daily 
use (Waddell KJ, 2017). We have developed a 
Purposeful Activity and Electrical Stimulation 
Therapy (PA-EST) that combines purposeful 
activity and electrical stimulation therapy for 
the upper limbs on the chronic severely 
paralyzed side, suggesting that the paralyzed 
side can be transferred to an auxiliary upper 
limb. (Minami et al., 2019). This retrospective 
crossover randomized controlled trial aimed to 
examine the effect of PA-EST on the daily life 
of patients with chronic severely paralyzed 
upper limbs. 

[Subjects] Fifteen eligible subjects were 
selected from several institutions. A screening 
test was performed, and 8 subjects were 
selected. The average patient age was 63.1 ± 
10.9 years, the duration since disease onset 
was 8.8 ± 5.6, and the BRS was 2.8 ± 0.4. The 
frequency of occupational therapy was 1.5 ± 
0.7 per week, with a single time of 40.0 
minutes. This study obtained the written 
consent of the subjects. 

[Methods] The subjects were stratified as per 
sex and physical function; they were then 
randomly divided into groups A and B. Group A 
received PA-EST for 3 mon, followed by 
regular stretching and exercise training for 3 
mon after a rest period of 1 mon. In group B, 
stretching exercises were mainly performed for 
3 mon, and PA-EST was administered for 3 
mon after a rest period of 1 mon. Analysis was 
performed using repeated measures two-way 
analysis of variance. The primary outcome was 
Goal attainment Scaling-Light (GAS), and the 
factors were condition (PA-EST and exercise 
therapy) and time (before and after 



intervention). Statistical significance was set at 
5%. 

[Results] Two-way analysis of variance with 
repeated measures showed a significant 
interaction between the conditions and time; 
further, the GAS values after intervention were 
higher in PA-EST condition than in exercise 
therapy condition(P = 0.034). 

[Discussion and conclusion] This study showed 
that PA-EST with purposeful activity and 
electrical stimulation therapy for the upper limb 
of the chronic severely paralyzed side. 

P0767 
The prognostic value of motor-
Evoked potentials in general 
functional outcome after stroke 

J. Jeoung1, H. S. Choi1, J. H. Lee1, S. N. 
Yang1, J. S. Yoon1 

1Korea University College of Medicine, Physical Medicine 
and Rehabilitation, Guro-gu, Seoul, South Korea 

Background: Motor evoked potential was 
considered as one of good prognosis factor of 
motor recovery of stroke. The objective of this 
study was to investigate whether motor evoked 
potential (MEP) was related with motor 
recovery of upper and lower extremity and 
general functional outcome of patients with 
stroke. 

Method: One hundred-ten patients with first-
ever stroke of supra tentorial lesion were 
retrospectively enrolled for this study. General 
characteristics such as age, sex, stroke type, 
side of hemiplegia were collected for this 
study. Motor evoked potential and 
somatosensory potential study, Fugl Meyer 
motor assessment (FMA), modified Barthel 
index (MBI), Berg balance scale (BBS), 
O"connor finger dexterity test were evaluated 
in pre- and post-rehabilitation. Results of MEP 
were divided by "evoked" and "not-evoked" on 
upper and lower extremity, respectively. 

Results: Acute stage of score of FMA of upper 
extremity and O"connor finger dexterity test 
were statistically significant greater in "evoked" 
than "not-evoked" in upper extremity MEP 
study. (FMA, 44.35+22.63 vs 18.00+20.12; 
O"connor finger dexterity, 2.41+5.37 vs 
0.00+0.00) However, there was not significant 
differences in MBI in terms of upper extremity 
MEP study. Also, there was not significant 
differences in improvement of MBI between 

pre-rehabilitation and post-rehabilitation stage. 
Score FMA of lower extremity, BBS and MBI 
were statistically significant greater in "evoked" 
than "not evoked" in lower extremity MEP 
study (FMA 24.42+8.95 vs 12.38+9.98, BBS 
16.52+16.72 5.43+8.56, MBI 40.88+23.53 
27.65+19.02) However, there was not 
significant differences in difference between 
pre-rehabilitation and post-rehabilitation 
improvement of BBS and MBI in terms of MEP 
lower extremity. 

Conclusions: The MEP was related with good 
status of pre-rehabilitation status of motor and 
general functional status. However, no 
significant better improvement of general 
functional status was observed in subacute 
stage of patients with stroke. 

P0769 
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pertaining to upper-limb function in 
patients with chronic severe 
paralysis (using event-related 
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[Question] This study aimed to examine the 
effect of auditory event-related potential on the 
information-processing speed of the effect of 
the combination of purposeful activity and 
electrical stimulation therapy (PA-EST) on 
brain function in the upper limbs on the side of 
chronic severe paralysis. For this case report, 
informed written and oral consent was 
obtained from the subject. 

[Subjects] We describe the case of Ms. A, a 
woman in her 60s, who had developed 
subarachnoid hemorrhage about 20 years 
previously and cerebral hemorrhage about 5 
years ago previously; she presented with left 
paralysis. In the initial evaluation, the motor 
function as per the Fugl–Meyer Assessment 
was 21 points (upper limbs/lower limbs: 13/8), 
Motor Activity Log (MAL) was 0.36 for the 
Amount of Use (AOU) and 0.29 for the Quality 
of Movement (QOM). Ms. A"s Goal attainment 
scaling-Light (GAS-L) score was 27, and 
event-related potential latencies were Fz 646 



ms, Cz 642 ms, and Pz 730 ms. Her goal was 
to "open the sliding door with her left hand 
(paralyzed side)." 

[Methods] PA-EST was administered for about 
7 mon. PA-EST reminded the purposeful 
activity of "exercising the elbow when bringing 
the hand to the sliding door," and carried out 
the exercise of extending the elbow in 
response to the stimulation of the functional 
electrical stimulator. The functional electrical 
stimulator used was NESS H200 Hand 
Rehabilitation System. The contents of the 
electrical stimulation were Fast Mode 3 open 
exercise, stimulus intensity 36 Hz, pulse wave 
0.19 ms, use time 20 min (once), use 
frequency twice a day, 3 times a week or more. 

[Results] In the initial evaluation, the motor 
function as per the Fugle–Meyer Assessment 
was 26 points (upper limb 16 points, lower limb 
10 points), MAL AOU was 0.43, and QOM 
0.43. Ms. A"s GAS-L score was 31.7, and 
event-related potential latencies were Fz 448 
ms, Cz 425, and Pz 421 ms. She said, "I am 
now able to bring my left hand to the door." 

[Conclusions] PA-EST increased the motor 
function, frequency of use of the paralyzed 
upper limb, and met the goals to achieve for 
the severely paralyzed upper limb. In addition, 
the event-related potential confirmed a positive 
effect of latency on attention and processing 
function. 

P0770 
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cross-sectional survey in Germany 
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Background: Guideline compliant 
physiotherapy is known to improve patients' 
outcome after stroke. The evidence-based 
ReMoS guideline provides goal-directed 
intervention recommendations for the 
improvement of the mobility of people with 
stroke. To date the current physiotherapy 
practice in Germany and its compliance with 
the ReMoS guideline for patients in the sub-

acute phase after stroke is unknown. Methods: 
Between 29th October and 10th December 
2019 an anonym, open, cross-sectional online-
survey was conducted. It was approved by the 
ethics committee of the Brandenburg 
University of Technology Cottbus-Senftenberg, 
Germany. All physiotherapists (PTs) working in 
stroke rehabilitation were invited to participate. 
A snowball sampling approach was used. The 
access link and two reminder were spread via 
E-Mail, QR-Code and social media. All 
questionnaires which were answered at least 
partially (confirmation of the eligibility criteria 
and one further item) were eligible for data 
analysis. Guideline compliance was defined as 
at least 80% of the respondents following the 
recommendation "often" or "always". Results: 
Answers from 170 German physiotherapists 
working in stroke rehabilitation were eligible for 
data analysis. The respondents' mean age was 
41.6 years (range 22 to 65), 69.4% (n = 68/98) 
of them were female and 61.3% (n = 57/93) 
hat no academic degree. 51.5% (n = 50/97) of 
the respondents were working in a 
rehabilitation centre and had a mean job 
experience of 19.5 years (range 1 to 43). The 
ReMoS guideline was unknown to 52,9% (n = 
55/104). The main enablers to use the ReMoS 
guideline were fitting PTs' daily work and PTs' 
knowledge to use it. Of all 46 
recommendations only intensive walking 
training without treadmill to improve patients' 
balance was reported to be applied according 
to the ReMoS guideline by 84.3% (n = 86/102). 
Conclusions: The research results add to the 
knowledge about current conditions of 
physiotherapy in stroke rehabilitation and 
inform the necessity of tailored guideline 
implementation in Germany. 
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Functional ambulation, community 
reintegration, fear of falling and 
other fall related indices among 
stroke survivors in south eastern 
Nigeria 
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Background: Fear of falling (FOF) is common 
in stroke survivors, especially in those with 
previous history of falls. The presence of FOF 
has been associated with increased risk of fall, 
reduced mobility function and restriction in 
community reintegration. Purpose: The 
prevalence of FOF, fall risk, community 
reintegration and fall category and their 
relationship with functional ambulation among 
stroke survivors in South-east Nigeria was 
investigated in this study. Methods: The cross-
sectional survey involved 60 volunteer stroke 
survivors consecutively recruited from the 
physiotherapy departments located in the five 
South-east states of Nigeria. The Modified Fall 
Efficacy Scale, modified Emory Functional 
Ambulation Profile (mEFAP), Reintegration to 
Normal Living Index and Worcestershire Fall 
Risk Assessment Tool were used to obtain 
information on FOF, functional ambulation, 
community reintegration and fall risk 
respectively. Data was analysed using 
frequency count, percentages, median, mean 
and standard deviation and inferential statistics 
of Spearman"s rank-order correlation and Chi-
square. Alpha level was set at 0.05. Results: 
The prevalence of FOF and falls were 76.7% 
and 66.1% respectively. About 45% had 
severe restriction to community reintegration 
and also have moderate to high risk of falling. 
The mEFAP obstacle and staircase subtasks 
showed the greatest difficulty in functional 
ambulation (median=25.95 and 16.82 
respectively). Risk of fall was significantly 
associated with FOF (X2= 10.621; p=0.005) 
and community reintegration (X2= 8.148; 
p=0574; p=0.198). There was no significant 
association between fall category and each of 
FOF (X2= 2.124; p=0.005) and community 
reintegration (X2= 0.405; p=0.589). 
Conclusion: Significant correlations were 
seen between each pair of FOF, functional 
ambulation, community reintegration, fall risk 
and fall category. The high rate of FOF, fall risk 
and community reintegration restriction and 
their relationship with functional ambulation 
suggest that these factors should be routinely 



assessed among stroke survivors and 
appropriate remediating strategies be 
developed to prevent adverse health 
outcomes. 
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Background 

A number of case reports documented atypical 
femur fractures (AFF) in patients on long-term 
bisphosphonate therapy. But few cases have 
been reported about tibia insufficiency 
fractures in quadriplegic patient with 
bisphosphonate therapy. We report unusual 
tibia insufficiency fracture in quadriplegic 
patients with long-term use of bisphosphonate 
which was detected by ultrasonography. 

Case 

Sudden right knee swelling without recent 
trauma was found in a 61-year-old woman with 
quadriplegia due to intracerebral hemorrhage 
combined with subarachnoid hemorrhage, 
which occurred forty six months ago. She was 
stuporous and risedronate sodium (Actonel®) 
35mg had been administrated monthly for forty 
months. No external wound and knee joint 
swelling with heating sense was found. Plain x-
ray showed only degenerative changes without 
fracture. With impression of septic knee or 
pseudo-gout we performed ultrasonography, 
which showed suprapatellar recess effusion 
including two layers of different echogenic 
lesion within synovial lining compatible with 
lipohemarthrosis, which is typical finding of 
intraarticular. MRI confirmed fracture of 
proximal tibia with lipo-hemarthrosis. We 
diagnosed knee swelling due to insufficiency 
fracture of proximal tibia and orthopedic 
surgeon did not recommend surgery with 
respect of cost benefit. Although the fracture 
site was different from AFF in long term use of 
bisphosphonate, we changed the drug of 
osteoporosis from bisphosphonate to 
denosumab with the possibility of the effect of 
bisphosphonate. 

Conclusion   

It is hard to detect insufficiency fracture of tibia 
or femur, which can occurred in patient with 
osteoporosis and long term use of 
bisphosphonate, in such a stuporous 
quadriplegic patient. Therefore when swelling 
is found in paralyzed limb with osteoporosis we 
should suspect the possibility of insufficiency 
fracture and ultrasonography is a useful 
diagnosis tool in joint swelling in paralyzed 
patient. 

Figure 1. Ultrasonography (long-axis) showed 
(A) typical findings of lipohemarthrosis 
(superficial hyperechogenic layer (arrow) and 
deep hypoechogenic layer (broken arrow)) in 
suprapatellar recess and (B) no increase of 
blood flow. (C) Panoramic view showed 
massive effusion. 

Fig. 1 
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Background  
Upper extremity motor impairment, as 
assessed by the Fugl-Meyer score (FM-UE) 
early poststroke, is an important predictor of 
FM-UE at six months poststroke (FM-UEw26). 
The need for complementary prognostic 
biomarkers was recently noted by the Stroke 
Recovery and Rehabilitation Roundtable task 
force. Electroencephalography (EEG) 



parameters may serve as prognostic 
biomarkers as they were shown to have 
prognostic value regarding global neurological 
deficits and are longitudinally associated with 
FM-UE after stroke. 

Objectives 
We aimed to investigate: 1) whether EEG 
parameters measured within 3 weeks 
poststroke can predict FM-UEw26 and 2) which 
EEG parameters have complementary 
prognostic value in addition to baseline FM-UE 
alone. 

Methods 
Quantitative EEG parameters delta/alpha ratio 
(DAR), brain symmetry index (BSI) and 
directional BSI (BSIdir) were derived from 62-
channel resting-state EEG in 39 adults with a 
first-ever ischemic hemispheric stroke, within 
three weeks poststroke. FM-UE scores were 
acquired within three weeks and at six months 
poststroke. Univariable and multivariable linear 
regression analyses were performed to predict 
FM-UEw26 at a two-tailed significance-level of 
α<0.10. 

Results 
BSI (B=-0.38; P=0.017), BSIdelta (B=-0.31; 
P=0.055), BSItheta (B=-0.40; P=0.013) and 
BSIdirdelta (B=-0.31; P=0.053) were significant 
individual predictors of FM-UEw26. BSI (B=-
0.21; P=0.035), BSIdelta (B=-0.24; P=0.014) and 
BSItheta (B=-0.27; P=0.006) remained 
significant predictors when separately added to 
a regression model including FM-UE baseline 
scores, increasing the explained variance from 
63% to 67, 68 and 70%, respectively. 

Conclusion 
EEG-derived parameters BSI, BSIdelta, BSItheta 
and BSIdirdelta early poststroke have prognostic 
value for motor impairment of the paretic upper 
limb six months after stroke. BSI, BSIdelta and 
BSItheta have an added prognostic value 
beyond FM-UE baseline scores alone. Future 
studies are needed to reveal whether EEG 
parameters are able to identify subgroups of 
spontaneous motor recovery early poststroke, 
e.g. recoverers and non-recoverers. 

P0775 
Feasibility and safety of early-
initiated Cardiac Rehabilitation in 
Stroke Survivors to Improve 
Survivorship (CRiSSIS) 

L. Johnson1,2, N. Machado1,3, R. Telfer1, J. 
Bernhardt4, J. Olver5,6, G. Williams1,3 

1Epworth HealthCare, Physiotherapy, Camberwell, 
Australia 2Australian Catholic University, Exercise Science, 
Melbourne, Australia 3University of Melbourne, 
Physiotherapy, Melbourne, Australia 4The Florey Institute 
of Neuroscience and Mental Health, Stroke, Melbourne, 
Australia 5Monash University, School of Clinical Sciences, 
Melbourne, Australia 6Epworth HealthCare, Rehabilitation, 
Melbourne, Australia 

Question: Stroke is the second largest 
contributor to the burden of cardiovascular 
disease (CVD), and people with stroke are at 
an increased risk of recurrent stroke and heart 
disease. Cardiac rehabilitation (CR) is an 
effective treatment for CVD, yet people with 
stroke are rarely referred to it. The aim of 
CRiSSIS was to test the safety and feasibility 
of an early-initiated, stroke-adapted CR 
program. 

Methods: People with ischaemic stroke 
admitted to Epworth Rehabilitation, Melbourne, 
Australia, were screened for eligibility and 
invited to participate in a stroke-adapted CR 
program, consisting of cardiorespiratory fitness 
training 3-days/week during inpatient 
rehabilitation, and 2-days/week 
cardiorespiratory fitness training and health 
education for 6-weeks during outpatient 
rehabilitation. Primary outcomes were safety 
(incidence of study-related adverse events) 
and feasibility (proportion of people with stroke 
that convert from approach, are retained in the 
study to endpoint, and adhere to the 
intervention). 

Results: Between April 2018 and November 
2019, 167 people with stroke were screened, 
119 (71%) were eligible, with 73 (61%; n=37 
females, mean age 77.4±9.7 years; mean time 
post-stroke 16±9 days) consenting to 
participate. Ten participants ceased the study 
due to: lack of time (n=1), transferred off-ward 
(n=3) or declined to continue (n=6). There 
were no study-related adverse events. Twelve 
(16%) participants completed initial testing 
only, 21 (29%) completed only inpatient 
training, 23 (32%) completed both inpatient 
and outpatient training, and eight (11%) 
completed only outpatient training. Reasons for 
not participating in the outpatient program 
included participants feeling overwhelmed 
(n=5), needing further medical treatment (n=2), 
lack of transport (n=1), uncontactable (n=1) 
and no reason given (n=12). In total, 49 (67%) 
participants attended 92.4% of scheduled 
inpatient training sessions. 

Conclusions: Cardiac rehabilitation appears 
safe and feasible for people with stroke. During 
the inpatient phase of CRiSSIS, high 
attendance and retention rates were observed, 



but not all people with stroke want, or are able 
to, access centre-based outpatient training. 
This highlights a critical need for more 
accessible models of post-stroke rehabilitation. 

P0776 
Different effect of sensorimotor 
compared to pure motor upper limb 
therapy on the contralesional 
intrahemipsheric network.  

N. De Bruyn1, L. Saenen1, L. Thijs1, A. Van 
Gils1, E. Ceulemans1, B. Essers1, K. Alaerts1, 
G. Verheyden1 

1Ku Leuven, rehabilitation sciences, Leuven, Belgium 

Introduction:  Somatosensory function plays 
an important role for upper limb motor learning. 
However, knowledge about underlying 
mechanisms of sensorimotor therapy are 
lacking. 

Aim: to investigate differences in therapy-
induced resting state functional connectivity 
changes between additional sensorimotor 
compared to motor therapy in the early phase 
post stroke.  

Methods: 30 first-stroke patients with 
sensorimotor impairment were included for  a 
randomized controlled trial within eight weeks 
post stroke (13 (43%) females;  mean age: 67± 
13years; mean time post stroke: 43 ± 13 days). 
Patients were randomly assigned to 16 hours 
of additional sensorimotor (n=18) or motor 
(n=12) therapy. Sensorimotor evaluations and 
resting state functional MRI was performed at 
baseline (T1), post-intervention (T2) and after 
four weeks follow-up(T3). Resting-state fMRI 
was also performed in age-matched healthy 
controls (n=19) to identify patterns of aberrant 
connectivity. Mixed model analysis 
investigated session and treatment effects 
between stroke therapy groups. Non-
parametric partial correlations were used to 
investigate brain-behaviour associations with 
age and frame wise displacement as nuisance 
regressors. 

Results: a hypo-connected network 
(compared to healthy) was found in the 
contralesional hemisphere showing a trend 
towards more pronounced T1-to-T2 
normalization in the motor compared to the 
sensorimotor group  (mean estimated 
difference= -0.073 ± 0.039; p= 0.07). Similar, a 
hyper-connected network was found in the 
contralesional hemisphere showing a trend 

towards a further T1-to-T2 increase (mean 
estimated difference= -0.144 ± 0.072; p=0.06) 
which was associated with improvements of 
functional activity (r=0.48), providing 
indications that these patterns of hyper-
connectivity are compensatory in nature. No 
differences were found in other inter- or 
ipsilesional intrahemispheric connectivity 
changes.  

Conclusion: Together, while effects were only 
tentative within this preliminary sample, results 
suggest a stronger normalisation of hypo-
connectivity and a stronger pre-to-post 
increase in compensatory hyper-connectivity of 
the contralesional hemisphere in the motor 
group.  Future studies with larger patient 
samples are however recommended to confirm 
these preliminary findings. 

Trial registration: This trial is registered at 
clinicaltrails.gov NCT03236376. 

Fig. 1 
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Question: Stroke-induced muscle alterations 
have a huge impact on motor performances. 
Tackling these problems in rehabilitation is a 
challenging job due to the heterogeneity in the 
recovery process. Studying the recovery of 
muscle alterations early after stroke could help 
deepen the understanding of underlying 
mechanisms. However, evidence about how 
muscle characteristics change over time after 
stroke is lacking. The aim of our study is to 
report all longitudinal evidence on skeletal 
muscle characteristics in the early stages after 
stroke. 

Methods: A systematic search was 
undertaken in PubMed, Scopus and CENTRAL 
to identify longitudinal cohort studies or 
(un)controlled interventional trials that reported 
data about patients in the hyper-acute (0 to 24 
hours), acute (1 to 7 days) and/or early 
subacute stage (7 days to 3 months) after 
stroke. Skeletal muscle characteristics (e.g. 
muscle strength, thickness, mass, tone, 
volume, …) of the subjects needed to be 
measured by objective, quantitative 
assessment methods (e.g. computed 
tomography, ultrasound, dynamometer…) at 
least twice within 3 months post stroke. 

Results: 34 studies were found eligible, 
concerning a total of 903 participants (54% 
male; mean age: 52.6 to 75.0 years). Subjects 
were measured in the acute (1 study), early 
subacute (19 studies) or in both stages (14 
studies). Data extraction revealed 6 outcome 
measures of interest: muscle strength (13 
studies), grip strength (20 studies), pinch 
strength (3 studies), muscle thickness (4 
studies), muscle cross-sectional area (1 study) 
and total body composition (1 study). 
Longitudinal data on group level showed an 
overall increase over time in muscle strength, 
grip strength and pinch strength, whereas 
muscle thickness and lean body mass 
decreased.   

Conclusion: Objective, quantitatively 
measured skeletal muscle characteristics show 
a clear trajectory in the acute and early 
subacute stage after stroke on group level. 
Individual muscle trajectories of stroke patients 
are lacking, but studies that report on this 
suggest the possibility of different trajectories 
within the stroke population which deviate from 
the group level. Understanding these individual 
muscle trajectories is important to tackle 
specific rehabilitation strategies. 
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Question 

Motor Imagery (MI) has been administered to 
stroke patients as an adjunct therapeutic 
approach for more than 15 years. However, 
various studies have shown that not all 
patients benefit from this type of training. One 
possible explanation is that the ability to 
imagine movements is limited in some patients 
after stroke. One criterion for evaluating the 
quality of MI is Mental Chronometry (MC). MC 
involves the comparison of movement times 
during imagined and executed motor tasks. 
The study examines whether MC can be 
influenced by training and whether a certain 
kind of training is preferable. 

Methods 

Subacute stroke patients were allocated 
into three groups and participated in a single 
30-minute training. The participants of group 1 
(n=16) performed a modified version of the 
Box and Block Test (BBT), first mental and 
then motor execution. After each round, the 
patients received a verbal feedback regarding 
the timing difference between motor and 
mental performance of the BBT. Group 2 
(n=15) did the same training as group 1, but 
received no feedback on the timing difference. 
Group 3 (n=15) exclusively trained the motor 
performance of the BBT. Before and after the 
training and one day later, participants´ motor 
skills were assessed by the modified version of 
the BBT. The MC ability was calculated by the 
time difference between mental and motor 
performance. 

Results 

The MC ability was improved in group 1 from 
pre to follow-up testing (p = 0,07) whereas 
group 2 and group 3 tended to deteriorate from 
pre to follow-up testing. There was a tendency 
towards significant difference between 
the three groups regarding the changes in MC 
ability from pre to follow-up testing (p=0,06). In 
the motor version of the BBT all three groups 



improved significantly from pre to follow up 
testing. 

Conclusion 

The study shows that the MC of stroke patients 
can be influenced. The results suggest that, 
during a training of MC, a verbal feedback 
regarding the timing difference between motor 
and mental performance should be given. This 
is an interim analysis. The study will be 
continued in the subsequent months. 
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Question 
Does intensity of electromechanical-assisted 
gait training influence the effect on walking 
ability, leg power and the functional level of 
gait in people with chronic stroke? 

Methods 
The data of each experimental group of two 
randomized controlled trials of each university 
hospital with the same protocols except robot-
assisted gait training time was selected.  
The patients were included based on the 
stroke onset of over three months and those 
who could walk with or without assist from 
each experimental group. We divided the 
patients into a low-intensive (LI) gait training 
group (n=16) and a high-intensive (HI) gait 
training group (n=14) according to 
electromechanical-assisted gait training time. 
LI gait training was performed by 
electromechanical-assisted gait training for 30 
minutes a day, 5 days a week, for 4 weeks. HI 
gait training was performed for 60 minutes a 
day, 5 days a week, for 2weeks. Total gait 
training times were 600 minutes for both 
groups. Primary outcome to evaluate the gait 
ability was changes of Functional ambulatory 
category (FAC) before and after gait training. 
Changes in mobility, walking speed, walking 
capacity, leg muscle strength, daily activity, 
and balance were secondary outcomes. 

Results 
FAC improved after gait training in both 

groups. However, changes of FAC were not 
statistically different between HI and LI groups. 
All secondary outcomes in the LI group were 
improved after gait training. Most of the 
secondary outcomes in the HI group improved, 
but the muscle strength and daily activity did 
not improve. 

Conclusion 
When we apply both HI and LI gait training with 
Exowalk®, we can expect the same improved 
walking function. We should consider LI gait 
training to improve the muscle strength and 
daily activity efficiently rather than HI gait 
training. 

Key words: chronic; stroke; patients; 
electromechanical-assisted gait 

Fig. 1. Electromechanical exoskeleton-assisted 
gait training device with patient. 

①:control box(body), ②:control knob ③:hip 
motor ④:knee motor 

Fig. 1 
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QUESTION Predicting post-stroke recovery of 
motor impairment and bimanual activity 
performance remains a key scientific and 
clinical challenge. We aimed to investigate the 
relationship between unimanual motor 
impairment and bimanual activity performance 
over time and to identify predictors of recovery. 
METHODS Eighty-nine first-ever stroke 
patients (n=23 females, mean age=52) were 
assessed at 3 weeks and 3 and 6 months from 
stroke onset. The Fugl-Meyer Assessment 
(FMA) for the upper extremity was used to 
assess motor impairment, and the Adult 
Assisting Hand Assessment Stroke (Ad-AHA) 
for bimanual activity performance. The sum of 
FMA-items for shoulder abduction and finger 
extension defined SAFE-score. Sensory and 
cognitive impairments were also examined. 
MRI was used to measure weighted 
corticospinal tract lesion load (wCST-LL) and 
interhemispheric precentral gyrus resting-state 
functional connectivity (FC). RESULTS FMA 
improved over time in both initially severe 
(FMA≤19; n=47) and moderate (FMA≤47; 
n=19) impairment groups. Initial Ad-AHA was 
poor (mean=37 of max 100), and improved in 
all severity groups. FMA and Ad-AHA strongly 
correlated at each time-point (r>0.88, 
p<0.001). Multivariate linear regression, 
restricted to patients with moderate-severe 
initial FMA, confirmed SAFE as the strongest 
predictor of both 6-month FMA and Ad-AHA 
(R2=0.79-0.84). FC explained some additional 
variance (R2=0.03) in FMA and two-point 
discrimination (2pD) in Ad-AHA (R2=0.07). 
Analyses were repeated excluding SAFE to 
explore co-varying factors. The best models for 
each outcome included wCST-LL (R2=0.49 
and 0.44 respectively), two-point discrimination 
(R2=0.07 and 0.15) and cognitive impairment 
(equally R2=0.07). Qualitative evaluation of 
predictors revealed that a wCST-LL above 
5.5cc predicted absence of recovery 
(specificity=0.91). CONCLUSIONS We found 
that a simple measurement of motor 
impairment, namely the SAFE, was the 
strongest predictor of recovery in both upper 
limb motor function and bimanual activity 
performance. SAFE co-varied most with 
degree of CST lesion load but also significantly 
with sensory and cognitive impairments, 
suggesting a contribution of these factors to 
simple movement execution. These results can 
be valuable for development of targeted 
treatments. 
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Question: What is the validity and test-retest 
reliability of the J!NS MEME smart eyeglasses 
(SE) compared to conventional 
electrooculography (EOG) to detect eye 
movements during physical practice (PP) and 
mental simulation in patients after stroke? 

Methods: Patients after first-ever stroke were 
assessed at two measurement events within 7 
days. Motor imagery ability was evaluated 
using the short form of the Kinaesthetic and 
the Visual Imagery Questionnaire (KVIQ-10), 
mental rotation (MenRo) and mental 
chronometry (MenChr). 

To assess eye movements, the EOG signal 
was recorded with electrodes placed above 
and under the eye on the vertical axis of the 
pupil on the patients" affected body-side. 
Simultaneously, SE signals were recorded 
using EOG sensors integrated in the nose 
pads. 

Patients sat in front of a computer screen and 
received auditory and visual instructions. A 
chinrest restricted head movements. After a 
30-second resting phase, they were asked to 
execute and imagine a unilateral upper- and 
lower limb movement task in a random order. 
Both PP and motor imagery (MI) tasks were 
repeated 40 times. 

Validity of the SE compared to conventional 
EOG was calculated with cross correlations 
(crosscor) to measure similarity in shape 
between signals for each patient. To determine 



test-retest reliability, Intraclass Correlation 
Coefficients (ICCs) and their confidence 
intervals (CI) were calculated for all 
participants and for each condition. 

Ethics permission was obtained (EKNZ nr: 
2019-00348). 

Results: So far, 10 patients (2 females; mean 
time since stroke: 729.7±1802 days; mean age 
59.9±16.0) were measured. Mean KVIQ-10 
score was 41.9±2.88. Mean MenRo was 
29.6±1.96. Mean MenChr congruency ratio 
was 0.96±0.4. Correlations for PP: crosscor 
0.22 to 0.67, ICC 0.32 to 0.73 (mean 0.46), CI 
0.29-0.76; and for MI: crosscor 0.22 to 0.58, 
ICC 0.31 to 0.78 (mean 0.45), CI 0.27-0.80. 
Measurements and analyses are ongoing and 
final results including 20 patients will be 
expected in summer 2020. Further analysis of 
variance is planned to compare eye activity 
during MI, rest and PP. 

Conclusion: We expect that SE could be 
considered as a valid and reliable mobile 
device to assess eye movements during PP 
and MI of a movement and to evaluate MI. 
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Question: Is fatigue associated with 
participation and health-related quality of life 
(HR-QoL) five years after perimesencephalic 
subarachnoid hemorrhage (PM-SAH)? 
Methods: Fatigue was assessed with the 
Fatigue Severity Scale (FSS), using a cut-off 
score of 4 or higher to indicate fatigue, and 
participation (frequency, restrictions and 
satisfaction) with the Utrecht Scale for 
Evaluation of Rehabilitation-Participation 

(USER-P). HR-QoL was assessed with the 
Stroke Specific Quality of Life scale (SS-QoL), 
expressed in a total, physical and psychosocial 
score, and symptoms of depression and 
anxiety with the Hospital Anxiety and 
Depression Scale (HADS). T-tests were 
performed to examine differences in outcomes 
between fatigued and non-fatigued patients. 
Regression analyses were performed to 
examine the association of fatigue with the 
three domains of participation and the total 
score of HR-QoL, adjusting for anxiety, 
depression and patient characteristics. 
Results: On average 4.7 years (SD 1.6) post 
onset, 46 patients with PM-SAH were included, 
63% male, with a mean age of 50.4 years (SD 
9.4). Fifteen patients (33%) were fatigued and 
they had significantly lower scores than non-
fatigued patients on all domains of participation 
(frequency 32.7 vs 41.3, p=0.002; restrictions 
86.6 vs 98.5, p<0.001; satisfaction 65.3 vs 
85.9, p<0.001) and on all HR-QoL scores (total 
score 4.0 vs 4.9, p<0.001; physical 4.4 vs 5.0, 
p<0.001; psychosocial 3.5 vs 4.8, p<0.001). 
Fatigue severity was inversely associated with 
the frequency domain of participation (B=-3.7, 
p<0.001) and, independently of depression, 
with the restrictions (B=-3.1, p=0.005) and 
satisfaction (B=-4.5, p=0.004) domains. More 
severe fatigue was associated with worse HR-
QoL (B=-0.2, p<0.001), adjusted for anxiety. 
Conclusion: Five years post PM-SAH onset, a 
third of patients suffers from fatigue and they 
have worse participation in terms of frequency, 
restrictions and satisfaction and worse quality 
of life than non-fatigued patients. Even after 
adjustment for depression and anxiety, fatigue 
is inversely associated with participation and 
quality of life. These results highlight the 
importance of rehabilitation programs aiming at 
fatigue which may improve participation and 
quality of life in the long-term after PM-SAH. 
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Question: Action observation is considered 
helpful as an adjunctive therapy in the 
rehabilitation of stroke patients to improve 
measures of gait. In healthy subjects, it has 
been shown that observing another person 
walking results in a mental representation of 
the observed gait and a characteristic 
concurrent reproduction in lower limb EMG 
recordings. The question aroused whether the 
perception of walking has the same 
instantaneous effect in patients after a stroke 
compared to healthy, unaffected subjects. 
Methods: Participants were asked to watch 
point-light biological stimulation on a computer 
display depicting human walking. Electrical 
stimuli were simultaneously applied via an 
electrode which was placed at the medial side 
of the right ankle of the sitting participants, 
where the posterior tibial nerve is closest to the 
skin. For the presented walking this was either 
at the end of a stance phase or at the end of a 
swing phase of the right leg of the point-light 
display. In the baseline condition instead of a 
walking person, a scrambled version of the 
walking stimulus was shown. The experiment 
consisted of 39 trials in randomized order, 13 
for each condition. The reflex responses in the 
right M. tibialis anterior EMG were quantified 
by calculating the integral of the root mean 
square of the EMG signal of the time window 
between 80 and 130 ms from the beginning of 
the electrical stimulation. Results: Up to now, 
9 patients after a first-ever stroke (3 females; 
mean age 60.8±14.5) and 4 healthy controls 
were included in the study. On the basis of the 
data collected so far, it appears that there is a 
minor difference in the lower limb reflex 
behaviour between the patients after stroke 
and healthy controls. The typical lower limb 
reflex behaviour which can be found in 
unimpaired subjects during active walking or 
during the observation of another person 
walking was not as pronounced in the stroke 
patients in comparison to healthy subjects. It is 
planned to include a total of 20 patients and 20 
age-matched healthy controls. Conclusion: 
The preliminary results suggest that patients 
after a stroke may be slightly impaired in their 
ability to mentally reactivate action 
representations of walking which can be 
measured on the muscular level. 
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Question: In the first week post-stroke, up to 
80% of people with stroke experience 
somatosensory impairments in the upper limb 
are usually assessed using clinical outcome 
measures. This study explored whether 
electroencephalography (EEG) in combination 
with pinprick, a modality of somatosensory 
assessment, contributes to a better 
understanding of brain dysfunction in relation 
to somatosensory deficits in the acute stage 
post-stroke compared to healthy adults. 

Methods: This observational study included 20 
healthy controls (age 62 ± 12 years) and 16 
patients (age 67 ± 11 years) with pure motor 
(n=7) and mixed motor and somatosensory 
impairments (n=9). Both hands received 160 
pinpricks separately, in a random order using a 
pin-prick device synchronized with a 28-
channel EEG system (10-20 system). Clinical 
measures assessed somatosensory upper limb 
impairments. EEG epochs were analyzed 
using EEGLAB and Matlab. Spearman's rank 
correlation coefficient was used to explore the 
relationship between the EEG and clinical 
somatosensory measures. 

Results: The pinprick stimulation elicited a pin-
prick evoked potential in healthy controls and 
participants with pure motor impairments; 
comprising of a distinctive positive peak with a 
mean amplitude of 2.46mV and mean latency 
of 181ms at the Cz channel. For participants 
with severe sensorimotor impairments the 
positive peak was absent and those with mild 
to moderate sensorimotor impairments all 
showed a smaller peak amplitude of an 
average of 0.89mV when the weak upper limb 



was stimulated. A strong correlation was found 
between pin-prick evoked potential amplitude 
at Cz and the exteroception and proprioception 
sections of Erasmus modified Nottingham 
Somatosensory Assessment (r=0.79 and 
r=0.86 for exteroception and proprioception, 
respectively). 

Conclusions: This is a first study exploring the 
underlying neural mechanisms in relation to 
pin-prick assessment of the upper limb in the 
acute stage of stroke using EEG. Our findings 
indicate that pin-prick evoked potentials could 
provide an understanding about the brain 
activation in relation to somatosensory 
impairments. Future research should explore if 
such EEG somatosensory measures could 
help in predicting clinical sensorimotor 
recovery and outcome after stroke. 
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Purpose – There is a growing need for early 
accurate prediction of outcome of basic 
activities of daily live (ADL) after stroke to (1) 
set realistic and attainable rehabilitation goals; 
(2) inform clients and their relatives properly; 
(3) facilitate discharge planning; and (4) 
anticipate possible consequences such as 
implementing home adjustments and address 
the need for community support. We aimed to 
develop a dynamic linear mixed prognostic 
model to predict recovery of basic ADLs over 
time within the first 6 months post stroke. 

Methods – Data from 5 prospective cohorts 
including 355 patients with a first-ever, 

ischemic hemispheric stroke were used. 
Recovery of basic ADLs was assessed with 
the modified 8-item version of Barthel Index 
(BI) ranging from 0 to 16 points. A multivariable 
linear mixed model was developed with a non-
linear time variable to make time-dependent 
predictions over the first 6 months post-stroke. 
The effect of various fixed and time-dependent 
covariates were considered such as age, 
severity of stroke at baseline (i.e., NIHSS and 
Bamford), Fugl-Meyer Upper extremity (FM-
UE) and lower extremity (FM-LE) scores, 
upper and lower limb strength (i.e., Motricity 
Index of Arm and Leg). The robustness of 
derived models was cross-validated by a split-
sample approach with resampling and the 
model was real-time coupled to a data 
acquisition environment to visualize predictions 
for individual stroke patients. 

Results –To improve the accuracy of the linear 
mixed effect model, age, Bamford classification 
and NIHSS and having a partner were included 
as fixed covariates in the dynamic prediction of 
the BI, whereas FM-UE and MI-LE and UE 
were included as time-dependent covariates. 
Cross-validation showed that the absolute 
difference between predicted and real outcome 
reduced significantly over time from a median 
3.3 (Q1-Q3: 1.1-5.4) for one measurement to 
1.1 (Q1-Q3: 0.4-3.0) when 7 measurements 
are available. 

Conclusions – We present a dynamic linear 
mixed effect model with non-linear evolutions 
in time for prediction of basic ADLs post stroke. 
This clinically implementable prediction model 
can be used for prognosis of daily functioning 
assessed by the revised Barthel Index (see 
https://emcbiostatistics.shinyapps.io/Dynamic_
Predictions_Bartel_Index/). 
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INTRODUCTION  In developed countries, 
stroke remains the leading cause of acquired 
adult disability and early rehabilitation 
treatment procedure is a determining criterion 
for functional prognosis. Majority of practice 
guidelines recommends a prompt and 



specialized rehabilitation management for 
patients with a persistent deficiency. However 
in France, the French Healthcare National 
Autority (HAS) has recently highlighted the gap 
between practice guidelines and every day 
practice in stroke units. So we aimed to identify 
barriers and facilitators for early rehabilitation 
implementation after stroke. 

METHODOLOGY  We conducted a qualitative 
study with semi-structured interviews. 
Questionnaire was based on litterature and 
fielled experience and divided in three parts: 
professional context, rehabilitation care in 
stroke unit and the barriers and facilitators 
study (about unit stroke operation, 
rehabilitation culture and interdisciplinary 
communication). We interviewed in reference 
centers all professionals involved in 
rehabilitation in care units: care giver, nurse, 
occupational therapist, physiotherapist, speech 
therapist, neurologist, physical rehabilitation 
physicial. 

RESULTS  The study settled in 2 stoke center 
in 2 tertiary care hospitals Saint Anne (Paris) 
and Clermont-Ferrand University. The 
passation time was about thirty to forty 
minutes. Fourteen health care professionnals 
took place in the study between September 
and December 2019. Except to rehabilitation 
professionals and physical rehabilitation 
physicians, definition of early rehabilitation was 
not clear. The main barriers to its 
implementation remains the lack of time. 
However, it is clearly admitted by neurologists 
and health professionals that lack of 
knowledge about the role of rehabilitation 
professionals, in particular of the occupational 
therapist, and lack of training about early 
rehabilitation after stroke are also main 
barriers. Rehabilitation professionals 
corroborate this by reporting a lack of time with 
patients and their role and interventions not 
cleraly defined for all the other professionals. 

CONCLUSION  Professionals's lack of 
knowledge and training seems to have an 
important part in the gap beteween 
recommandations and reality about well 
managed early rehabiliation in stroke units. 
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Objective: To describe the delivery of the 
enhanced upper limb therapy (EULT) 
programme within the robot-assisted training 
for the upper limb after stroke (RATULS) 
randomised controlled trial, report fidelity, 
goals selected and the proportion of goals 
achieved. 

Design: Description of the intervention and 
fidelity, and analysis of goals selected and 
achieved from an intervention group within a 
randomised controlled trial. 

Setting: Out-patient stroke rehabilitation within 
four UK NHS centres. 

Subjects: 259 participants with moderate to 
severe upper limb activity limitation (Action 
Research Arm Test 0-39) between one week 
and five years post first stroke. 

Intervention: The EULT repetitive functional 
task practice programme aimed to provide 36 
one-hour sessions, which included 45 minutes 
of face-to-face therapy focusing on personal 
goals, over 12 weeks. Manuals were provided 



to guide intervention delivery. Trained therapy 
assistants delivered the intervention, 
supervised by senior therapists. 

Data analysis: Data were analysed 
descriptively. Goals were categorised 
retrospectively on the basis of the Canadian 
Occupational Performance Measure. 

Results: 7,877/9,324 (84%) sessions were 
attended; a median of 34 [IQR 29 to 36] per 
participant. The median session duration was 
60 minutes [IQR 45 to 60] including 45 minutes 
[IQR 45 to 45] face-to-face therapy. A total of 
2,664 goals were set over the intervention 
period. COPM goal categories were: self-care 
1,449/2,664 (54%); productivity 374/2,664 
(14%); leisure 180/2664 (7%) and "other" 
661/2,664 (25%) (including range of movement 
413/661 (62%)). For the 2,051 goals for which 
there were goal achievement data, 1,287 
(51%) were achieved. Those participants who 
were more than 12 months post stroke and 
with an ARAT score between 0-7 at baseline 
achieved only 27% of their goals. In contrast, 
those within 3 months post stroke - irrespective 
of their baseline ARAT score - achieved 
between 73%-88% of their goals. 

Conclusions: The intervention was delivered 
with high fidelity and reporting of detailed 
intervention data enables replication in clinical 
practice or future research. The most 
commonly selected goals were in the domain 
of self-care. 
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Introduction: One of the important 
complications of chronic stroke patients is 
movement disorder at the contralateral side of 
the brain lesion, due to muscle weakness, 
knee extensors muscle torque decrease. The 
objective of this study was to examine the 
effect of eccentric training on knee extensors 
muscle torque. 

Methods: A twenty- three chronic stroke 
patients participated in this study that randomly 
divided into two experimental (n=12) and 
control (n=11) groups. Both groups received 
routine physiotherapy treatment for stroke 
patients for 30 minutes. In addition, the 
experimental group walks on the treadmill with 
a negative 10% slop, for 30 minutes (eccentric 
exercise), 3 times per week for 4 weeks. 
Before and after 4 weeks of training, 
quadriceps muscle torque on the paretic side 
was measured by an isokinetic dynamometer 
system in both two 60º and 120º angles 
velocity. Standardized measures for 
Quadriceps muscle torque analyzed using 
repeated measure ANOVA. 

Results: The paretic Quadriceps muscle 
torque did change significantly with eccentric 
exercise at both two 60º, and 120º angles 
velocity (p<0.05) in the experimental group 
compared to the control group. 

Keywords: Eccentric training, chronic stroke, 
treadmill, muscle torque. 
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Background: The purpose of this study was to 
assess the effect of a single session of anodal 
tDCS with and without Step training on the 
Timed Up and Go test in patients with chronic 
stroke. 

Material and Methods: This study was an 
interventional and clinical trial. Forty patients 
with chronic stroke were randomly assigned 
into four groups, Sham tDCS, tDCS, (tDCS + 
Step training), and Step training. Timed Up and 
Go test was carried out with the asymmetrical 
position of feet, affected leg behind of the 
unaffected leg. Anodal tDCS (2 mA) was 
applied over the primary motor cortex for 20 
minutes. 



Result: The time of the Timed Up and Go test 
after intervention in the tDCS group with 
training was significantly different between 
groups (p <0.05). 

Conclusion: The results of this study confirm 
the effectiveness of tDCS along with step 
training in reducing the TUG test time in 
asymmetrical positions of feet in chronic stroke 
patients. 

Keywords: transcranial direct current 
stimulation (tDCS), Timed Up and Go test, 
chronic stroke. 
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Question: How does an intensive 
rehabilitation programme influence the quality 
of gait performance in subacute stroke patients 
during over ground walking? 

Methods: The study included 22 adult 
participants. All had an ischemic subacute 
stroke with clinically manifested hemiparetic 
gait. All were able to walk independently with 
or without a stick (Functional Ambulatory Score 
≥ 4). All subjects were treated using an 
intensive rehabilitation program of two 45-
minutes sessions every weekday for 2 weeks. 
Overground walking was assessed before and 
after the rehabilitation programme. The 
acceleration of the tibia was used to distinguish 
individual gait cycles and surface 
electromyography (sEMG) of Tibialis Anterior 
and Gastrocnemius Medialis were measured 
on both the paretic and non-paretic limb using 
Trigno EMG/IM sensors (Delsys Inc.). The 
sEMG data for 5 gait cycles were processed 
using Visual 3D and normalized with respect to 
maximal observed values during walking. The 
mean values of the normalized EMG data were 
analysed between time points using Wilcoxon 
signed-rank tests. 

Results: During walking significant increase 
was seen in walking speed (p<0.01). 
Overground walking also showed a significant 
increase in muscle activity in the paretic 
Gastrocnemius Medialis (<0.01) 

Conclusion: Post stroke gait disorders reduce 
patient"s participation in activities of daily living 
and their ability to live independently. 
Therefore, the main goal of rehabilitation is to 
achieve an independent gait and an improved 
quality of movement. Improvements in gait 
performance after an intensive rehabilitation 
programme was reflected by increased in 
walking speed and activity of Gastrocnemius 
Medialis on the paretic limb during overground 
walking, which can be associated with an 
improved push off during stance phase. 

Acknowledgement:  Supported by MH – CZ 
DRO (FNOL 00098892) 
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Question 

Recent works reported the interest of focal 
tendon vibrations on motor recovery after 
stroke (Toscano, 2019). Vibrations also 
appeared to prevent cortical alteration after 
immobilization (Roll, 2012). Vibramoov® is a 
recent device which can produce strong gait 
illusions. Its use at the early phase in non-
walking stroke patients seems promising. The 
aim of our pilot study was to assess the 
feasibility and describe the functional outcome 
of stroke people whose rehabilitation"s 
management included the Vibramoov®. 

Methods 

We carried out a prospective follow-up of early 
post-stroke patients (first stroke, <3 months, 
>18y.o.) hospitalized in the rehabilitation 
center Le Normandy (Granville, France). The 
protocol included a 4-week treatment with 
Vibramoov® (5 sessions/week, 30 
min/session) in addition of conventional 
rehabilitation. Motor function improvement was 
assessed before (W0), at the end of the care 
(W4) and 4 weeks later (W8) using the 



following scales: Postural Assessment Scale 
for Stroke patients (PASS), 6-Minute Walking 
Test, 10 meters walking test, Timed Up and Go 
test, Katz scale, Functional Assessment 
Category, static posturometry, Demeurisse 
Motricity index, user"s satisfaction 
questionnaire. This pilot study has been 
authorized by the Ethics Committee of the 
University Hospital of Rennes, France, on 
February 2020. 

Results 

To date, 3 patients have been followed-up. 
Two of them completed the entire program. 
Both showed an improvement of the PASS at 
W4 and W8 compared to W0. First 
impressions are that the use requires a quiet 
place and an experienced rehabilitator for the 
equipment"s installation. We plan to include 15 
patients by the end of May 2020. 

Conclusion 

We plan to realize a larger controlled study to 
compare the added value of this technique to 
conventional rehabilitation alone. 
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Introduction: Transcranial Direct Current 
Stimulation (tDCS) is a potentially useful tool to 
improve upper limb rehabilitation outcomes 
after stroke, although its effects in this regard 
have shown to be limited so far. Impaired arm 
function after stroke is both frequent, and It is a 
crucial cause of disability for people with stroke 
and their caregivers. An approach for 

enhancing neural plasticity after acute and 
chronic brain damage, thus enhancing 
rehabilitation in the upper limb after stroke, is 
transcranial direct current stimulation, it´s a 
potentially useful tool for facilitating neural 
plasticity because it is relatively cheap, easy to 
administer and safe. 

Material and methods: We report on five 
cases, four women and a man, presenting with 
ischemic or hemorrhagic stroke with upper limb 
involvement. The average was 58+/- 11 years. 
All the cases were first-ever strokes. Location 
of stroke: 3 patients (60%) middle cerebral 
artery, 1 (20%) posterior cerebral artery and in 
hemorrhagic case (20%) in basal ganglia. In 
three of the cases, the impact was on the 
dominant side. Average if the natural history of 
the stroke was 36 months ( range 6-75). The 
mean follow up period was eight months 
(range 7-9) All of them underwent a full 
neurological examination, and the Fugl Meyer 
scale was administered before and after 
treatment with EMT. They were administered 
20 sessions of treatment supplemented with 
occupational therapy and examined at the end. 

Results: The patients didn´t present any 
complications during the application of the 
treatment, maintaining good tolerance to it. 
They showed an improvement in the 
performance of daily life activities, getting to 
better spatial positioning of the hand and 
progress in the speed of the movements 
without having a significant representation on 
the Fugl Meyer scale. 

Conclusions: Transcranial magnetic stimulation 
could be an adequate treatment to improve the 
functionality in the upper limb of patients who 
have suffered a stroke, studies with a more 
significant number of patients and longer 
follow-up to create useful evidence remain. 
The Fugl Meyer scale is not sufficiently 
sensitive to demonstrate the perceived 
changes in the daily life activities of these 
patients; the use of other levels should be 
assessed. 
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Background Measuring smoothness of the 
upper paretic hand trajectory during reaching 
has been used to reflect quality of movement 
(QoM) poststroke. QoM and motor impairment 
have both been associated with behavioural 
restitution early poststroke. However, the 
longitudinal association between smoothness 
and recovery of motor impairment has not 
been established. Moreover, it is unclear which 
of the many kinematic metrics used in literature 
reflect smoothness adequately. 

We aimed to 1) determine which smoothness 
metrics used in stroke studies reflect 
smoothness of a reaching task adequately by 
assessing their mathematical definition and 
response to simulated disturbances, and 2) 
investigate whether these smoothness metrics 
are longitudinally associated with recovery of 
motor impairment poststroke. 

Methods We performed a systematic review to 
identify smoothness metrics used in stroke 
studies. Metrics were discarded if they did not 
reflect smoothness as the degree of 
continuality of the movement profile, were 
dependent of movement amplitude or duration, 
or were linear transforms of other smoothness 
metrics. Metrics that fit the definition of 
smoothness and responded adequately to 
simulated disturbances in the velocity profile, 
were identified to be potentially adequate 
metrics. Subsequently, their longitudinal 
association with motor impairment reflected by 
Fugl-Meyer motor scores (FM-UE) was 
investigated in 40 first-ever ischemic 
hemispheric stroke patients, using linear mixed 
model analysis. Measurements took place at 1, 
2, 3, 4, 5, 8, 12, and 26 weeks poststroke. 

Results 32 different smoothness metrics were 
identified from literature. Correlation Metric 
(CM) and Spectral Arc Length (SPARC) 
satisfied stated criteria and were most 
adequate to quantify smoothness. A significant 
longitudinal association was shown between 
improving CM and SPARC and recovery of 
FM-UE within patients (both P<.001). 

Conclusion From our combined literature 
review, systematic assessment and 
longitudinal study in stroke patients, we 
conclude that CM and SPARC are the most 

adequate metrics to reflect smoothness as 
quantification of QoM during reaching, and are 
longitudinally associated with recovery of 
upper extremity motor impairment within the 
first 6 months poststroke. 
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Objective: To confirm the efficacy and safety 
of incobotulinumtoxinA (INCO; Xeomin®, Merz 
Pharmaceuticals GmbH) in East Asian 
subjects from study sites in Japan with post-
stroke spasticity in the lower limb (LL), using 
the Modified Ashworth Scale (MAS) spasticity 
score for the plantar flexors. 

Background:  Three international consensus 
groups have recommended botulinum toxin 
type A (BoNT-A) treatment for adult LL 
spasticity. INCO is a purified BoNT-A 
formulation, free from complexing proteins, 
with proven efficacy and tolerability in focal 
dystonia, chronic sialorrhea and spasticity of 
the upper limb. 

Methods: This phase III, prospective, double-
blind, placebo-controlled, randomized, multi-
center study (CTI-153030) started with an 
open-label lead-in tolerability period (LITP) 
comprised of one injection cycle. Eleven 
subjects were enrolled in LITP and received 
one injection of 400 U INCO. At the end of 
LITP, a decision was made based on a safety 
assessment by an Independent Data 
Monitoring Committee to continue in the Main 
Period (MP) with 400 U. A total of 208 subjects 
were enrolled in MP and randomized to receive 
one injection of INCO (n=104), or placebo 
(n=104) into LL muscles. Changes in MAS 
plantar flexor score in both groups from 
baseline to week 1, 4, 6, 8, and 12 were 
assessed and compared. 

Results: The investigators assessed the 
tolerability of INCO as either "good" or "very 
good" for all subjects in LITP. The efficacy of 
INCO (400 U) vs placebo in subjects with post-



stroke LL spasticity was confirmed by means 
of area under the curve (AUC) of the changes 
in plantar flexor MAS spasticity score 
throughout the MP. INCO subjects" AUC of 
mean changes from baseline in the MAS 
plantar flexor score was statistically significant 
compared to placebo [LS-mean: -8.40 and -
5.81; respectively (p=0.0041)]. The largest 
effect was seen at week 6. No safety concerns 
were observed with INCO treatment. 

Conclusions: This study confirmed the 
efficacy of INCO in an East Asian population 
with LL spasticity, and showed that INCO at 
the dose of 400 U had a favorable safety and 
tolerability profile in this population. 
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Introduction: Stroke survivors often report 
limited ability to participate socially, which in 
turn reduces quality of life. Although social 
participation is an important rehabilitation 
outcome, occupational therapy practice for 
stroke survivors lacks theoretically sound and 
evidence-based interventions. The Behaviour 
Change Wheel (BCW), which is both a 
behaviour meta-theory and intervention design 
framework, theorizes that capability, 
opportunity, and motivation contribute to 
behaviour change. It has been used to better 
understand health-related behaviours and 
develop effective behaviour change 
interventions, yet has not been used to 
understand social participation among stroke 
survivors. 

Objectives: This study will apply the BCW to 
understand the relationship between social 
participation and stroke survivors" capability, 
opportunity, and motivation to engage socially. 

Methods: In this cross-sectional study, we are 
currently recruiting 50 community-dwelling 
adult stroke survivors. A battery of 
assessments will be conducted including 
quality and frequency of social participation; 

physical and psychological capability; 
environmental barriers and social opportunity; 
and motivation to socialize. A multivariate 
regression analysis will identify the variables 
most related to social participation. Secondary 
outcome measures include depression and 
anxiety scales. 

Results: Recruitment is complete. We 
anticipate results will demonstrate personal, 
psychological and environmental barriers that 
limit social participation post-stroke. Findings 
will discuss how capability, opportunity, and 
motivation influence frequency of social 
engagement, and quality of social 
relationships. 

Conclusion: This study will provide insight into 
the determinants of social participation 
amongst stroke survivors, and will inform 
interventions to improve social participation 
and quality of life. 
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Introduction: Visual field loss manifests in 
about one-third of stroke patients (Hepworth et 
al. 2016). Current rehabilitation options do not 
provide sufficient improvements in everyday 
life (Hanna et al. 2017). Noninvasive brain 
stimulation might enhance the residual visual 
network when combined with visual (re-
)training. Phase synchronization of cross-
frequency oscillations especially α-and γ-
oscillations in parieto-occipital regions is a key 
feature of the visuo-attentional network, and 
can be promoted with transcranial alternating 
current stimulation (tACS) (Raffin et al. 2020). 
Within the current study, we apply tACS on 
visual areas V1 and V5, to enhance visual field 
recovery in chronic stroke patients. 

Methods: One chronic stroke patient 
presenting a quadranopia following a left 
occipital lobe lesion, underwent two visual 



retraining blocks of 10 sessions, with 
simultaneously applied tACS. The daily visual 
retraining involved a discrimination task placed 
at the border of the scotoma for 255 trials, 
approx. 20 minutes (Huxlin et al. 2009), Figure 
1. Individual α and γ peak frequencies, were 
used to apply tACS on the V1 and V5 areas of 
the lesioned hemisphere. During the second 
training block, the combination stimulation 
frequency/electrode was reversed. The patient 
received a Humphrey type visual field test 
(Beck et al. 1985). FMRI, TMS and EEG were 
measured before, and after the training blocks. 

Results: The patient reported a clinical 
improvement in his visual field in daily living 
and improved accuracy in the training task. 
The volume of the defect decreased after block 
1 (right eye:-19%, left eye:-7.1%), but not in 
block 2 (right eye:+11%, left eye:+0.1%). 
Coherence between V1 and V5 decreased 
after both blocks (block 1:-0.02, block 2:-0.04) 
and single pulse TMS on V1 and V5 showed a 
decrease in α power. Task related BOLD 
activity increased in the visuoattentional 
network after both training blocks. Resting 
state EEG showed a decrease in power of α in 
the affected occipital area, -0.77 W/Hz after the 
first block and an increase of 0.85 W/Hz in the 
second block. 

Conclusion: Improvement was observed with a 
largely consistent pattern of changes from the 
different measurement modalities after the first 
block. Recruitment of patients is currently 
ongoing. 

Fig. 1 
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Introduction 

In the last decades, transcranial direct current 
stimulation (tDCS) has been suggested as a 
promising technique to promote functional 
recovery after stroke (Hummel & Cohen 2005). 
However, responses to the stimulation are 
heterogeneous in patients, probably due to the 
large inter-subject variability of head anatomy, 
subject-specific cortical folding, and size, site, 
composition and age of the stroke lesion. A 
better understanding of how individual head 
anatomy and lesion characteristic map to 
tDCS-induced effects will pave the way for 
treatment personalization and optimization. 
Here, we report results from a computational 
study that systematically investigated the 
impact of lesion characteristics on stimulation 
effects of interest (e.g., E-field and current 
density) within a model of a realistic tDCS 
electrode montage. 

Methods  

The individual magnetic resonance imaging 
(MRI)-derived human healthy head model 
(MIDA, Iacono et al. 2015) was modified to 
determine the effects of different models of 
lesions by electromagnetic simulations based 
on finite element methods using the Sim4Life 
platform (ZMT Zurich MedTech AG). E-field, 
current density maps in different brain regions 
and electrode impedance were calculated for 
every lesion considering a typical 4x1-ring HD-
tDCS montage, and compared to the effects in 
the healthy head. 

Results 

Currently, investigations utilizing the model are 
ongoing. Preliminary results suggest that the 
impact of the brain lesions depend on the 
specific characteristics such as site and size of 
lesions with respect to the target for the 
stimulation. We will present results aiming to 
provide practical information in order to 
optimize electrode configuration to maximize 
stimulation effects at the target. At the same 
time, we will provide a quantitative map of E-
field distribution with the presence of brain 
lesions in order to gain knowledge concerning 
the E-field strength, we aim to achieve in the 
realm of neurorehabilitation using tDCS. 



Conclusions 

Individual lesion characteristics (site and size) 
might impact on the distribution of the tDCS-
induced electric field. Modeling of the individual 
distribution will allow to achieve personalized 
and maximized effects of tDCS in the target 
region with respective behavioral impact. 
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A growing body of research suggest that 
aberrant interactions among cortical regions 
are crucially linked to motor rehabilitation after 
stroke as they can result in maladaptive 
plasticity (Guggisberg et al. 2019). Recent 
studies have shown the potential of 
Neurofeedback (NF) for stroke rehabilitation, 
however the effect of NF training upon 
functional interactions between motor areas is 
poorly understood. In a previous work (Lioi et 
al., 2020), we have tested bimodal EEG-fMRI 
NF for stroke rehabilitation: here we investigate 
the effect of NF training on motor networks. 

 Methods 

 Four right-handed chronic stroke patients (54-
76 years) with left hemiparesis took part to the 
study. The protocol included 2 bimodal EEG-
fMRI and 3 unimodal EEG NF sessions. During 
each session, patients alternated blocks of rest 
and motor imagery of the affected upper limb 
with NF. NF was displayed as a ball moving on 
a gauge proportionally to EEG and fMRI 
activities from regions of interest (ROIs) in the 
ipsilesional motor cortex. We used dynamic 
causal modeling (Zeidman et al., 2019) to 
assess causal influences between motor 
areas. Representative ROIs time-series were 
extracted by selecting voxels that exceeded 
the NF contrast statistical threshold (p=0.05) 
within premotor, supplementary and primary 
motor cortices (PMC, SMA, M1). The models 
included, respectively, 5 and 6 ROIs (Fig.1). 
We tested the effect of NF training on 
connection strengths with a Parametric 
Empirical Bayes second level analysis. 

 Results 

 In the model best explaining the difference 
between the first and the last session (Fig.2) 
an increase in connectivity between 
ipsilesional motor ROIs was observed, which 
did not necessarily correspond to an increase 
in contralesional connectivity (Fig.2). A general 
decrease in the strength of connection was 
also observed between hemispheres for PMC 
and for M1. This is of particular interest as an 
increase in ipsilesional connectivity between 
premotor and motor areas and a decrease in 
transcallosal connections have been 
associated with improved motor 
performances(Grefkes & Fink, 2011).These 
preliminary results on a small sample of stroke 
patients suggest that NF training of ipsilesional 
motor areas is associated to a reorganization 
of motor effective connectivity. 

Fig. 1 
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Question: Translation of functional training in 
post-stroke rehabilitation to independence in 
daily living is poor and the mechanisms of such 
translation are not well understood. 
Independence has become crucial particularly 
in Asia, where more than 30% of stroke 
survivors are below the age of 45 years and 
eager to return to work. Fugl Meyer 
Assessment (FMA), Action Arm Research Test 
(ARAT) and other clinical scales are unable to 
differentiate between actual recovery and 
behavioural compensation. Patients who score 
full on such scales often struggle with everyday 
use of the affected hand. This study takes a 
fresh look at how to identify real functional 
recovery, reduce compensation and facilitate a 
natural return to independent living. 

Methods: Five chronic stroke patients ranging 
from very high functioning to severely affected 
were recruited to train in 18 sessions (3 
sessions/week) of sensory self-regulation while 
performing upper limb movements and tasks. 
The SynPhNe technology used 
(www.synphne.com) in training provides real-
time, synchronized electroencephalography 
(EEG) and electromyography (EMG) feedback 
(Figure 1). Subjects were undergoing standard 
rehabilitation prior to the study but were 
plateaued. They acted as their own controls. 
FMA and ARAT were used to assess severity 
in Week 0 and pre-post outcomes. Translation 
to independence was self-reported by subjects 
who identified their own independence goals at 
Week 0. Changes in EEG and EMG patterns 
during task execution were analysed. 

Results: Significant improvement was seen in 
FMA (Mean changes= 5.2, SD= 2.8) and 
ARAT (Mean changes= 8.6, SD= 7.4) (Figure 
2).  One subject who had full scores in FMA 
and ARAT at Week 0 but was not independent, 
reported a change to independent use of 
affected hand at home and work. Severely 
affected subjects were able to achieve ADL 
oriented goals. EMG and EEG analysis 

showed a rebalancing of agonist-antagonist 
behaviour and improved attention/relaxation 
self-regulation during task execution.   

Conclusion: Unlearning of compensatory 
behaviour and re-learning of appropriate brain-
muscle strategies during upper limb 
rehabilitation using SynPhNe helped subjects 
achieve independence in writing, eating, 
dressing, drawing and cutting. 

Fig. 1 
 

 
 

Fig. 2 
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Question: 

Assessing upper limb movement quality after 
stroke in an objective and comprehensive 
manner is an important prerequisite to proof 
the effectiveness of interventions and improve 
the understanding of the pathophysiology of 
movement deficits. Measurements are usually 
taken by use of clinical assessments or 
laboratory-based systems. Here, we aim to test 
the applicability of a wearable upper limb 
sensing system to differentiate affected and 



non-affected movement behavior in reach-to-
grasp activities. 

Methods: 

Ten chronic stroke subjects with upper limb 
impairments performed grasping and 
displacing movements of blocks to target 
positions in the maximal armlength with the 
affected (AF) and unaffected side (NAF). A 
portable inertial sensing system was used to 
measure movement quality in terms of the 
range of motion in the trunk, shoulder, elbow, 
wrist and first three digits as well as temporal 
relations between the phases of reach, 
displacement and return. Movement time 
(seconds) and joint range of motion (degrees) 
were observed and tested for statistically 
significant differences. These outcomes were 
further visualized in combination to 
demonstrate spatiotemporal relations of one 
trial performance. 

Results: 

Nine subjects were included in the analysis of 
spatiotemporal parameters of movement 
quality. One subject was discarded due to 
incomplete and weak calibration data. 
Movement time across subjects was 
significantly longer in the AF (Mean Total 4.4 
seconds) versus NAF (Mean Total 2.65 
seconds) side for all phases and for the total 
task execution (Figure 1). There was a 
significant difference in the mean range of 
motion of the shoulder flexion and the elbow 
extension between the AF and NAF from 11 to 
25 degrees. 

An example of the performance of one subject 
is displayed in Figure 2, that presents temporal 
relations of the main upper limb joints across 
movement phases, including a color code that 
indicates flexion (green), extension (red) or no 
movement (grey) for each joint.  

Conclusion: 

These results demonstrate the applicability of 
the wearable sensing system to differentiate 
affected from non-affected reach-to-grasp 
movement behavior. Spatiotemporal relations 
between movement time and range of motion 
provide information about the movement 
quality. 

Fig. 1 
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Background: In post-stroke hemiplegia, the 
strength of ankle"s dorsiflexor muscles is 
strongly correlated with walking activity but 
evaluation remain problematic given the low 
level of strength produced. 

Objective: The aim of this study was to verify 
the agreement between two methods of ankle 
isokinetic peak torque measurement. 



Methods: 49 healthy subjects and 14 post-
stroke patients were included. Tests consisted 
in 4 sets of 3 maximal contractions in plantar 
flexion (FP) and dorsiflexion (FD) at 30 °/s in 
concentric (CONC) or eccentric (ECC) 
contractions registered in conventional (Conv) 
or passive (CPM) mode. Sets were randomly 
made. The agreement between the two modes 
was assessed according to Bland & Altman 
method. The calculation of the Root Mean 
Square Error (RMSE) for each condition 
completed this approach. The conformity 
between each recording modality (Conv vs 
CPM) was assessed by calculating the intra-
class correlation coefficient (ICC). 

Results: In healthy subjects: the bias was -3.6[-
7.1;-0.2] in CON_FP, -0.1[-0.8;0.5] in 
CON_FD, 4.4[-0.6;9.4] in ECC_FP and 
1.2[0.1;2.2] in ECC_FD. The RMSE values 
were between 2.4 and 15.9 and the ICC values 
were between .926 and .964 for each 
condition. In post-stroke patients: the bias was 
-4.0[-12.6;4.6] in FP, 1.0[-1.5;3.6] in FD. The 
RMSE values were between 4.4 and 14.9 and 
the ICC values were between .697[.301;.891] 
and .889 [.697;.963] 

Conclusion: The agreement between the 2 
measurement methods is less good for post-
stroke patients. In the latter, it is better in FD. 
The CPM mode could be an alternative for the 
measurement of FD strength in these patients. 
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Atheromatous or cardio-embolic etiologies for 
stroke are common in general population, but 
less frequent in cardiac support device context, 
implanted after massive heart infarction. 

Objectives: To explain the complex care 
pathways before and after a heart transplant, 
including neurorehabilitation (NR) care periods, 
for a patient with cardiac support 

device suffering a stroke while he was waiting 
for a new heart. 

Method: Description of the many steps 
crossed by a 50-years-old patient, implanted in 
2017 with a Heartware® device after a 
massive heart failure and put on the transplant 
list. He recovered a satisfaying independence 
degree in activities in daily living including 
driving and went back home with his family. 
Unfortunately, a stroke occurred in November 
2018 in a prothombotic context favored by his 
cardiac device and he was withdrowed from 
heart transplant list because of post-stroke 
physical and cognitive disabilities. This case 
report described the numerous steps, the 
support strategies encounted by all healthcare 
professionals and his family for him being 
transplanted and permanently going back 
home. This work was split in 3 parts: the pre- 
and post-transplant period (medical 
intensive care and NR) and the return home. 

Results: The NR team of Amiens was 
specifically formed to take care of this patient, 
for him to be closer to his family. During 6 
months in our NR unit, he went at four day 
hospitalizations (DH) with his heart surgeons in 
Paris,to check the effective functionning of his 
device. Thanks to his physical and cognitive 
recovery, the patient was put again on the 
transplant list on the 4th of July 2019 and was 
heart transplanted on the 6th of July. He came 
back in the NR unit in Amiens, after 2 months 
of intensive care, with regular DH in Paris for 
endomyocardial biopsies (to prevent transplant 
reject).This conclusive result was possible for 
many reasons: patient's motivation, caregivers 
training, efficient partnerships between all 
healthcare professionals engaged with this 
patient. 

Conclusions: Thanks to NR and all 
partnerships between patient, family and 
healthcare professionals, this patient got a new 
heart and a new life. This experience could 
reassure and motivate other NR units to allow 
other heart transplants in those patients. 



Fig. 1 
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Questions: Post-stroke working memory 
impairments impact completion of cognitively-
based instrumental activities of daily living (C-
IADLs). Available cognitive interventions often 
demonstrate weak transfer to C-IADLs and 
require frequent in-person appointments, which 
can be a barrier for patients. To address these 
limitations, we developed a telehealth-based 
intervention called "ASCEND" that targets 
working memory dysfunction and its underlying 
neural circuitry changes using computerized 
cognitive training combined with metacognitive 
strategy training. Our questions were: What is 
the feasibility and client satisfaction of 
ASCEND? Is there preliminary evidence that 
ASCEND may improve C-IADLs? 

Methods: Pilot study with N=3 chronic stroke 
survivors. Over 5 weeks, participants 
completed 25 computerized working memory 
training sessions, 8 metacognitive strategy 
coaching sessions with a neuropsychologist, 
and homework exercises. Metacognitive 
strategy coaching sessions used guided 
questioning to increase participants" 
awareness of working memory difficulties and 
to help participants generate working memory 
strategies that could be applied across C-
IADLs. Pre- and post-treatment, participants 
completed the Client Satisfaction 
Questionnaire-8 (CSQ-8) and the Credibility-
Expectancy Questionnaire (CEQ). Adherence 
was assessed via the percentage of completed 
sessions. As a preliminary assessment of 
efficacy, participants completed the Weekly 
Calendar Planning Activity (WCPA), a working 
memory-dependent C-IADL measure. 

Results: Median completion percentage of 
computer training sessions was 96% (range: 
84-100%). All participants completed 100% of 
strategy coaching sessions. Participants rated 
the intervention as logical, convincing, and with 
high expectancy of change (CEQ mean 
credibility = 8.2±0.97; mean expectancy = 
8.1±1.3). Participants rated the intervention as 
highly satisfying and engaging (CSQ-8 median 
= 30; range: 27-32). Two of three participants 
showed improvement on the WCPA. 

Conclusion: ASCEND appears credible, 
engaging, and satisfying to patients with 
chronic stroke. ASCEND may improve working 
memory-dependent C-IADLs. Evaluation in a 
randomized controlled trial is needed to 
provide further evidence of clinical efficacy and 
transfer to functional outcomes. 
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Question: To develop a tool to help healthcare 
professionals (HCPs) identify patients at risk of 
developing post-stroke spasticity (PSS) and 
provide guidance on patient management. 

Methods: A group of experts specialising in 
spasticity management and stroke 
rehabilitation formed a working group to 
develop a PSS risk classification system. A 
review of the published literature, in addition to 
extensive personal clinical experience, was 
used to list known risk factors for PSS and 
support referral and patient management 
recommendations. The PSS risk factors were 
placed in order of priority by clinical severity 
and published guidance was used to develop 
key referral pathways, advice and next steps 
for patient management following patient 
identification. For areas where guidance was 
limited or unavailable, the expert group 
included recommendations from their 
combined clinical experience. 

Results: Risk factors with a significant impact 
on the development of PSS were identified in 
the literature as increased muscle stiffness, 
loss of sensorimotor function, visual 
inattention, reduced mobility, lesion load in the 
corticospinal tract and general dexterity 
problems. Further potential risk factors 
included smoking, left-sided stroke and a 
manual occupation prior to stroke. The main 
risk factors were divided into three levels: 
urgent referral (red), routine referral (amber) 
and periodic monitoring (green). The tool was 
developed into an easy-to-use traffic light 
system for use in clinical practice and was 
further refined by a group of HCPs 
representative of the target audience. 

Conclusions: The PSS Risk Classification 
System was developed to support the 

identification of patients at risk of developing 
PSS and is recommended for use during post-
stroke assessment within 12 weeks of the 
event, and at regular follow-up visits. Earlier 
diagnosis of PSS, with prompt referral to an 
appropriate specialist where required, may 
improve patient outcomes during stroke 
recovery. 
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In rehabilitation, a need exists for reliable non-
invasive biomarkers as indicator of brain 
recovery and repair. Neuroimaging may be of 
interest. 11C-UCB-J is a PET tracer that binds 
to synaptic vesicle glycoprotein 2A, which is 
present in presynaptic nerve terminals, and 
serves as in vivo proxy for synaptic density. 
The synaptic loss after stroke can be assessed 
by 11C-UCB-J PET in combination with 
simultaneous MR imaging. We investigated if 
synaptic density early after stroke is related to 
upper limb function at 2 weeks and 3 months. 

Methods: We recruited participants with a first 
ischemic stroke, a unilateral arm deficit 
(MRC≤3), and evaluated upper limb function 
using the Fugl-Meyer assessment upper 
extremity (FMA-UE) at 2 weeks and 3 months. 
In the first month, participants had PET-MR 
imaging, 60-90 minutes post-injection of 219 ± 
21 MBq 11C-UCB-J. We coregistered the PET 
images to 3D-T1 images and calculated 
standardized uptake value ratios (SUVR) with 
centrum semiovale as reference region. Stroke 
lesions were defined semi-automatically using 
3D-T2 FLAIR and a contralateral mirror region-
of-interest (ROI) was created. We measured 
loss of synaptic density by calculating the 
uptake of 11C-UCB-J tracer within the lesion, 
comparing it with the contralateral ROI ((SUVR 
lesion-SUVR mirror ROI)/SUVR mirror ROI). 
We analyzed the correlation between the loss 



of synaptic density within the first month after 
event in the lesion and FMA-UE score at 2 
weeks and 3 months using the Kendall Rank 
correlation test. 

Results: We included 9 patients (3 men), age 
64.4 (SD=16.4) years. At 2 weeks, the median 
FMA-UE score was 9 out of 66 points (range: 
4-43). At 3 months, median score was 43 
points (range: 4-66). At 2 weeks, greater loss 
of synaptic density was correlated with better 
FMA-UE scores (τ=0.55, p=0.04. Loss of 
synaptic density also had a positive, but low 
relation with FMA-UE scores at 3 months 
(τ=0.39, p=0.18). 

Conclusion: More loss of synaptic density in 
the lesion was related with better arm-hand 
function at 2 weeks post stroke. This is a 
contra-intuitive result. Patients are under 
clinical and neuroimaging follow-up to 
understand better synaptic plasticity after 
stroke and its association with clinical 
parameters. 
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Question: Leisure participation is important for 
the health and well-being of older adults with 
stroke. While most programs designed to 
enhance leisure participation post-stroke have 
been delivered in person, an online version of 
an empirically validated leisure intervention 
has recently been developed. The objective 
was to evaluate the feasibility, usability and 
preliminary effects of this program for 
improving leisure participation and satisfaction, 
and depressive symptoms post-stroke. 

Methods: A pre-experimental single group 
study using a mixed methods approach was 
conducted. The 8-week program, including 6 
interactive online modules, aimed to guide 
participants to identify the benefits of leisure 
participation, their leisure interests and 

strengths and, to develop the skills (e.g., 
setting goals) and knowledge of the resources 
available using various modalities (e.g., videos, 
online consultation with a leisure therapist). At 
post-training, usability was measured with the 
System Usability Scale (SUS), in addition to 
qualitative interviews. Preliminary effects on 
leisure participation, leisure satisfaction and 
depressive symptoms were measured at pre-
training, immediately post-training and at one-
month follow-up using 3 web-based 
standardized questionnaires: Individualized 
leisure profile, Leisure satisfaction scale and 
Geriatric depression scale. Qualitative 
interviews at post-training also allowed to 
explore perceived outcomes of the program. 

Results: Thirteen participants (mean 
age=65) completed the 
program. SUS scores [mean = 80.5 out of 100] 
suggest good perceived usability. No 
statistically significant changes were found on 
the standardized questionnaires. Qualitative 
data regarding the perceived outcomes of the 
program suggested a continuum of stages of 
changes, ranging from pre-contemplation (no 
intention on changing participation) to action 
(initiating actions to resume a meaningful 
activity). It appeared that the program mostly 
contributed to enhance self-reflection and 
preparation for action. 

Conclusion: Online education using this web-
based program is feasible, but should be 
coupled with personalized community-based 
services to generate more important changes 
in leisure participation post-stroke, especially 
for those with complex needs. 
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Stroke leads to impairments in walking ability. 
We investigated which trunk and lower limb 
characteristics independently determine 
walking speed after stroke. 

Method: In this cross-sectional multicenter 
study, we included first-ever stroke participants 
from 2 weeks until 6 months after stroke. We 
assessed strength of trunk and lower limb by 
hand dynamometry and impairment of trunk 
and lower limb by clinical measurement tools. 
Also, balance, cognition, emotional status, and 
somatosensation of the lower limb were 
assessed. Comfortable gait speed was the 
dependent variable, measured with 10-meter 
walk test. To analyze the determinants of gait 
speed, variables were categorized in 5 groups; 
trunk strength and selectivity, lower limb 
strength and selectivity, and others. From each 
group, we selected the variable with the 
highest univariate correlation with gait speed. 
We then included these 5 variables in a 
multivariate model with backwards selection. 
Variance Inflation Factor (VIF) was used to 
examine multicollinearity between the final 
independent variables in the prediction model. 

Results: We recruited 70 patients, with mean 
age 62.7 (SD=15.4) years, and median time 
after stroke 65.5 (range: 17 to 180) days. 
Median walking speed was 0.77 m/s, ranging 
from 0.10 to 1.85 m/s. From the 5 groups, 
following variables were most strongly 
correlated with gait speed: trunk selectivity 
(trunk impairment scale total score, r=0.55), 
trunk lateral flexion strength at the affected 
side (r=0.58), lower limb coordination (Fugl-
Meyer lower extremity coordination subsection, 
r=0.59), knee flexion strength at the affected 
side (r=0.67), and balance (Berg balance scale 
score, r=0.79). The multivariate model retained 
balance (p<.001), knee flexion strength 
(p<.001), lower limb coordination (p<.001) and 
trunk selectivity (p=.046) as determinants of 
comfortable walking speed (model R²=0.78). 
VIF did not demonstrate multicollinearity. 

Conclusion: Higher comfortable gait speed in 
a group of ambulatory stroke patients is 
determined by better balance capacity, greater 
knee flexion strength, and better lower limb 
coordination and trunk function. These 
balance, lower limb, and trunk characteristics 
should be further explored in relation to 
comfortable gait speed rehabilitation 
poststroke. 
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Abstract. In human data we observed the 
presence of products of degraded blood (the 
iron/hemosiderin) in the meningeal lymphatic 
vessels (MLVs) and in the deep cervical lymph 
node (dcLN) in newborns who died after 
intracranial hemorrhages. Here we 
demonstrate novel data related to transcranial 
photobiomodulation (tPBM) of clearance of 
blood products (the iron/hemosiderin) from the 
brain via MLVs in newborn rats after stress-
induced intracranial hemorrhages (SIH). 

Methods. Experiments were carried out in 73 
newborn rats (5 g) with SIH. All procedures 
were performed in accordance with the 
"Position of the American Heart Association on 
Research Animal Use" (Circulation 1985; 
71:849A). The new generation laser 1268 nm 
(30 nm, 7 min) was used for tPBM of lymphatic 
clearance of blood products that was analyzed 
in vivo (two-photon, fluorescent, optical 
coherent tomography imaging) and ex vivo 
(immunohistochemical, confocal data) using 
markers of cerebral and lymphatic endothelium 
(CD31, LYVE-1/LYVE-1 conjugated with Alexa 
488 and Prox-1). 

Results. The results clearly demonstrated that 
30 min after SIH the iron/hemosiderin 
(detected by atomic absorption spectroscopy 
and histological method) accumulated in the 
dcLN and observed in the MLVs. The tPBM 
caused stimulation of lymphatic drainage 
function that was accompanied by decrease in 
the iron/hemosiderin level in the brain tissues 
with an appropriate increase of their level in 
the dcLN. The tPBM (one time a day) during 
one week contributed a better recovery after 
SIH vs. the control group (without tPBM) that 
was confirmed by analysis of inflammatory 
factors (C-reactive protein, IL-6 and 
lipoprotein-associated phospholipase A2, 
immunoassay analysis), macrophages 
infiltration (confocal imaging), edema, necrotic 
and ischemic events (histological data). 



Conclusion. In sum, our results suggest that 
tPBM by stimulation of endogenous processes 
of cerebral lymphatic drainage and clearing 
function might be a novel non-invasive 
approach for brain recovery after neonatal 
intracranial hemorrhages. 

The research was supported by grant of 
Russian Science Foundation № 18-75-10033. 
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Background: Stroke is the major cause of 
disability worldwide. Balance impairments are 
common disabling factors in patients with 
stroke leading to falls, which in turn affects the 
quality of life of these individuals. 

Objectives: Find the prevalence of balance and 
the factors affecting balance in patients with 
stroke considering the speed and lower limb 
strength. 

Method: Post-stroke patients were recruited 
from six hospitals who underwent an 
assessment for balance (Berg Balance Scale 
(BBS)), measuring the walking speed (Timed 
Up and Go -TUG) and the isometric strength of 
the ankle and knee by Hand-held 
Dynamometer (HHD). 

Results: Prevalence of balance among post 
stroke patients is 48.1%, with females having 
more balance impairments (52.9%). Ischemic 
stroke (53.3%) and older patients with stroke 
(50%) are more prone for balance impairments 
compared to hemorrhagic and younger 
patients with stroke. Reduction in power of 
knee flexors (OR= 0.86), knee extensors 
(OR=0.88) and dorsiflexors (OR=0.82) where 
found to be predictors of balance impairment 
with a significant relation. 

Conclusion: Around half of the patients with 
stroke are prone to balance impairments with 
female having more incidences. 

Key word: Balance, Prediction, Prevalence. 
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Question: We tested whether clinical outcome 
measures were able to identify people at risk of 
falls after minor stroke. 

Methods: A prospective cohort study was 
conducted in individuals after a minor 
hemiparetic stroke (>6 months, Fugl-Meyer 
Assessment – lower extremity score ≥24) and 
controls. Baseline clinical tests were conducted 
to characterize leg sensorimotor function 
(Motricity Index, Fugl-Meyer Assessment and 
vibration sense), cognitive function (Montreal 
Cognitive assessment and Star-cancellation 
test), balance performance (Mini-BEST test 
and Timed up & Go test) and balance 
confidence (6-item Activities-specific Balance 
Confidence Scale, ABC). Subsequently, falls 
were monitored for 1 year. Fall rates were 
compared between groups using a Poisson 



regression. To identify potential fall risk factors 
after minor stroke, univariate logistic 
regression analyses were performed using 
each of the clinical outcomes, as well as age 
and time post-stroke as a predictor of faller 
status (faller/non-faller). Variables with p<0.1 in 
the univariate analysis were then combined in 
a stepwise logistic regression model. The final 
regression results were used to generate a 
Receiver Operating Curve (ROC). 

Results: Falls registration was completed by 
63 stroke survivors and 45 controls. Fall rates 
were higher in minor stroke survivors than 
controls (1.0 vs 0.4 falls per person year, 
p<0.01). Based on univariate logistic 
regressions in stroke survivors, the following 
outcomes were selected for further analysis: 
The ABC Scale (p<0.01), Motricity Index 
(p=0.090) and time post-stroke (p=0.092). Only 
the ABC Scale was retained in the final model 
(Nagelkerke R²=0.235) with higher fall risk 
being associated with poorer balance 
confidence. ROC analysis yielded an area 
under the curve of 0.72 (0.56-0.87, p<0.01) a 
sensitivity of 75% and a specificity of 71% with 
a cutoff score of 83/100%. 

Conclusion: Minor stroke survivors" own 
perception of fall risk may be a better predictor 
of falls than performance-based measures for 
sensorimotor, balance and cognitive function. 
Therefore, balance confidence questionnaires 
hold promise as quick and easy screening 
tools to identify minor stroke survivors that are 
at risk of falls and, thus, could benefit from falls 
prevention interventions. 
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QUESTION Diet plays a major role in stroke 
prevention. Dietary change is difficult, 
especially when interventions are not 
developed specific to the needs of clients. 
Access to support can also be challenging. 
Telehealth is an emerging method of remote 
delivery. Rigorous design is needed for 
complex intervention development. Codesign 
involving both clinicians and stroke survivors 
has potential to deliver a more appropriate, 
feasible and sustainable intervention.Our 
research asks, can a codesign process be 
used to develop a complex dietary intervention, 
delivered via telehealth to lower the risk of 
stroke?  

METHODS The Stroke Rehabilitation and 
Recovery Roundtable (SRRR) recommends a 
rigorous framework for complex intervention 
development. We used an integrated 
knowledge translation (IKT) approach to 
codesign a Mediterranean diet program 
delivered via telehealth for stroke survivors. 
Fundamental to the IKT approach is 
involvement of knowledge users from the 
outset of the process. Stroke survivors and 
carers (n=6), specialist clinicians (n=6) and an 
IKT team of researchers (n=8) all participated 
in a 4-Phase intervention development 
protocol. Phase 1: IKT team workshops were 
conducted to develop the research question 
and identify essential program elements. 
Phase 2: Knowledge user workshops were 
conducted using persona mapping to create 
user profiles and identify barriers, enablers and 
facilitation strategies. Phase 3: Phase 2 data 
were used by the IKT team to develop the 
intervention prototype according to the 
Template for Intervention Description and 
Replication (TIDieR).Phase 4: Knowledge user 



workshops were conducted to refine the 
prototype. 

RESULTS This study is currently at completion 
of Phase 3. The intervention prototype is 
complete and the codesign process has 
fundamentally influenced development. 
Knowledge user input has included additional 
behaviour change strategies, peer support and 
resource development specific to outcome of 
stroke with independence as an overall 
objective. 

CONCLUSION An IKT codesign framework 
with input from a broad range of stakeholders 
at the outset is a feasible method to create a 
complex intervention protocol. The 4-phase 
framework is rigorous, inclusive in its approach 
and was appropriate and acceptable for 
knowledge users. 
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Question 

Previous studies have reported that MIF, 
proinflammatory cytokine, has protective 
effects against cerebral injury through inhibiting 
apoptosis. The purpose of this study is to 
investigate how MIF, administered at different 
conditions after neuronal oxygen and glucose 
deprivation/reoxygenation (OGD/R), can 
reduce neuronal injury in vitro.  

Methods 

Human neuroblastoma cells were incubated for 
4 hours to produce oxygen and glucose 
deprivation (OGD) and then returned to normal 
aerobic environment for reperfusion for 24 
hours (OGD/R). We administered MIF with 
different doses and administration time. Then 
we analyzed cell viability with WST-1 assay 
and expression of BDNF, MAP2, Caspase3, 
Bcl2 and Bax with western blotting. 

 

Dose 

We administered 0ng/mL, 1ng/mL, 10ng/mL, 
30ng/mL, 60ng/mL, or 100ng/mL MIF with 
reperfusion. We assigned cell cultures to one 
of seven groups : Normoxia, OGD/R with six 
different MIF doses. 

Administration time 

We administered 60ng/mL MIF at different 
administration time. We studied six groups : 
Normoxia, OGD/R, MIF administered at 24h 
prior to OGD, at beginning of OGD, at 
beginning of reperfusion, and during whole 
processing of OGD/R. 

Results 

Dose 

In WST-1 assay, cell viability was significantly 
increased in MIF groups. It appeared that cell 
viability was increased in dose-dependent 
manner with MIF administration and the 
highest cell viability was observed with 
concentration of 60ng/mL MIF. (Figure 1) 

In western blotting, expression levels of BDNF, 
Bcl2 and MAP2 were higher in MIF groups and 
the highest expression was observed with 
concentration of 60ng/mL MIF. Caspase3 and 
Bax expression did not show definite difference 
between MIF groups. (Figure 2) 

Administration time 

In WST-1 assay, cell viability was significantly 
increased in MIF groups. However, difference 
was not definite between MIF groups. More 
WST-1 assays and western blottings will be 
planned to be done. 

Conclusions 

MIF administration increased neuronal cell 
viability after OGD/R injury, and the best effect 
was observed with concentration of 60ng/mL. 
This result was correlated with results from 
western blotting. Further studies about optimal 
administration time will be planned for more 
detailed information of use. This study would 
be base study for MIF studies in vivo. 
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Question: Could upper limb (UL) real-use self-
perception be used to predict motor 
performance in individuals with chronic stroke 
when treated with Constraint-Induced 
Movement Therapy (CIMT)? 

Methods:110 individuals with chronic stroke 
with mild to moderate upper limb motor 
impairment participated in this study. 
Individuals" perception of UL real-use using 
the Motor Activity Log (MAL) and the UL 
activity through the Wolf Motor Function Test 
(WMFT) were assessed before and after two 
weeks of treatment using CIMT protocol1. 

WMFT change was calculated, and an 
improvement of 2 seconds considered clinically 
important2. Stepwise logistic regression using 
each item of the MAL at baseline determined 
those which explain the WMFT improvement. 
The ROC curve was used to investigate the 
cut-off of the average of relevant MAL items to 
explain the WMFT change.  

Results:109 post-stroke subjects completed 
the study. The WMFT improved 6 (SD=9) 
seconds on average after treatment and 62 
patients reached a clinically important 
difference. Questions 26 (use a fork or spoon 
for eating) and 29 (button a shirt) of the MAL 
explained 74% of the clinically important 
change in the WMFT after CIMT (Table 1). The 
area under the ROC curve of 0.70 (0.61-0.79 
CI95%; p<0.0001) was found and determined 
a cutting-point ≤ 1 on the average between 
questions 26 and 29. 

Table 1. Final model of the logistic regression 

Variables in the Equation 95% CI for 
EXP (B) 

  B Sig Exp 
(B) 

Lower Upper 

MAL 
Question 26 

-,483 0,12 ,617 ,423 ,899 

MAL 
Question 29 

-,386 ,008 ,680 ,510 ,906 

Conclusion: The questions 26 and 29 of the 
MAL can explain the improvement in the 
WMFT after the CIMT. The cut-offof 1 in the 
average of these questions should be 
considered as a screening to indicate (or not) 
CIMT as a treatment in chronic post-stroke 
individuals.  

Morris DM, Taub E, Mark, VW. Constraint-
Induced Movement Therapy: characterizing the 
intervention protocol. Eura Medicophys. 2006; 
42:257-68. 

Lin KC et al. Minimal detectable change and 
clinically important difference of the Wolf Motor 
Function Test in stroke patients. Neurorehabil 
Neural Repair.2009;23(5):429-34. 
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Question: Is Lower Extremities Constraint 
Induced Movement Therapy (LE-CIT) more 
effective than intensive conventional therapy in 
people suffering from stroke? 

Methods: Inclusion criteria: patients who 
suffered a stroke; in the chronic phase of 
recovery (>6 months); with gait disability; able 
to walk at least 10 meters. Exclusion criteria: 
speech deficits that render them unable to 
understand and/or answer properly to 
evaluation scales and exercises selected for 
the protocol; any clinical event between the 
screening and the beginning of the protocol. 
Patients were randomly allocated into 2 
groups: LE-CIT Group or Control Group (CG). 
 Outcome measures were assessed at 
baseline (T0), after the intervention (T1) and 6 
months follow-up (T2). The outcome measures 
chosen were:  6minWT, 10mWT, TUG, Mini-
BESTest and Lower Extremity Motor Activity 
Log (LE-MAL). Participants, from both groups 
received 15 followed days of exercise. The LE-
CIT Group was submitted to 2,5 hour /day of 
this protocol including1: 1) intensive 
supervised training, 2) shaping as strategy for 
motor training, and 3) transfer package (plus 
30 minutes). The Control Group received 2,5 
hours/day of intensive conventional 
physiotherapy. t-test was used to compare the 
three moments (pre, post-treatment and 6 
months follow-up) followed by Bonferroni 
posthoc test. The study was approved by the 
local ethics committee at Associação de 
Assistência à Criança Deficiente (CAAE: 
78269417.9.0000.0085, n° 2.478.704). Trial 
Registration: www.ensaiosclinicos.gov.br 
(Register Number: RBR-467cv6). 

Results: We analyzed data of 24 patients 
(13/CIT; 11/CG) consisting of 54% male on 
CIT and 73% female on CT, with similar mean 
age between groups (55±12y - CIT and 
55±16y - CG). The most common affected side 
was the left one, being 62% and 55% on CIT 
and CG respectively. Our results are in table 1 
and 2. 

Conclusion: Our results show that both 
groups improved in a similar way at the end of 
the protocol. However, only CIT Group showed 
gains on follow-up evaluation. Additionally, the 
CG demonstrated to lose the initial 
improvements. 

REFERENCES:  

1- Morris DM, Taub E, Mark VW. Constraint-
induced movement therapy: characterizing the 
intervention protocol. Eura Medicophys. 
2006;42(3):257-268. doi:10.1037/0003-
066X.59.8.692. 
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Question: Can community-relevant mobility 
tasks (obstacle crossing and dual-task walking) 
at hospital discharge be used to assess fall risk 
and inactivity 3-months after discharge? 
Methods: 47 subjects with a mean age of 59.8 
(SD 11.7) years and median of 14 (IQR 7-21) 
days post stroke who were being discharged 
home completed 2 single-task and 2 dual-task 
walking trials, followed by 4 obstacle-crossing 
trials (height: 10% of leg length) at their self-
selected walking speed. Following discharge, 
participants completed a prospective falls diary 
and at 3 months post discharge wore an 
activity monitor to assess daily walking activity. 
Binary logistic regressions were used to 
examine the relationship between pre-
discharge obstacle-crossing performance and 
fall status at 3-months post discharge and pre-
discharge dual-task gait speed and walking 
activity at 3 months post discharge. Results: 
47% of subjects reported at least 1 fall, with 
52% of falls occurring within the first month 
post discharge. Subjects who failed the 
obstacle-crossing task at hospital discharge 
had a significantly higher odds of falling 
(OR=10.00, 95% CI 2.45, 40.78) in the first 3 
months post discharge than those who passed 
the obstacle-crossing task. Compared to the 
single-task condition, in the dual-task condition 
participants had significantly slower gait speed. 
Median daily step count was 1973 (IQR 885, 
3492). A 1-unit change in dual-task gait (DTG) 
speed resulted in significantly higher odds 

(OR=23.25, CI 2.46, 219.38) of being a 
community ambulator at 3 months post 
hospital discharge. For a 0.10 m/s increase in 
DTG speed, we would expect a 37% increase 
in the odds of being a community ambulator. 
Conclusions: Obstacle-crossing appears to 
be a useful discharge risk-assessment tool in 
the inpatient rehabilitation setting for identifying 
future fallers. Obstacle crossing performance 
as an indicator of fall risk has the potential to 
immediately impact clinical practice based on 
the simplicity of classifying obstacle crossing 
as pass or fail in a clinical setting. The clinical 
significance of dual task walking in predicting 
ambulatory activity after discharge is unclear 
due to imprecision of the effect estimate, but 
the present findings suggest that further 
investigation is warranted. 
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【Introduction】 

It is known that pusher behavior (PB) has an 
influences on the prognosis for the 
independence of activities of daily living (ADL). 
However, it is not clear how the severity of this 
sign affects the prognosis for the 
independence of ADL. Although subjective 
postural vertical (SPV) is also an important 
factor that causes PB, the relationship between 
PB severity and SPV is not clear. The purpose 
of this study is to analyze the influence PB 
severity and SPV on the prognosis for the 
independence of ADL. 

【Subjects and Methods】 

We included 28 PB cases (age 71.6 years old) 
in 104 stroke patients admitted from April 2017 
to October 2019 at subacute or chronic phase. 
Written informed consent in this study was 
obtained after explaining the contents. PB 
patients were divided into two groups 
according to Scale for Contraversive Pushing 
(SCP), severe pusher group (SP, SCP=6, 



n=19), and moderate group (MP, SCP was 
1.75 - 5.75, n=9). We measured, SPV, SPV-
Eyes Open (SPV-EO) and Functional 
Independence Measure- motor (FIM-m) at 
discharge. We used to electrical automatic 
Vertical Board for SPV and SPV-EO each on 
eight times. The mean value of orientation was 
calculated as directional error and standard 
deviation as variability error. The comparison 
of the difference between two groups analyzed 
using Mann–Whitney"s U test.  

【Results】 

The mean days from the onset were 55.5 
days.  In the FIM-m score, there was a 
significant difference (p <0.05) between the SP 
group (38.0) and the MP group (59.0). Also, 
the variability error of SPV-EO was significantly 
larger (p <0.05) in the SP group (8.0) than the 
MP group (3.8). 

【Discussion and Conclusion】 

It was clear that the FIM-m score in the SP 
group was lower than the MP.  Furthermore, 
the SP group showed significant SPV-EO 
variability error. Because of all the SP group 
were associated with unilateral spatial neglect, 
and they had difficulty in using visual 
information for postural control. It suggests that 
SCP and SPV influenced the functional 
recovery process. 
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Questions: Low cardiorespiratory fitness 
increases stroke risk and can affect quality of 
life post-stroke. Providing access to suitable 
exercise programs is critical to improve the 
very low levels of fitness and function post-

stroke and to reduce risk factors for 
subsequent events. 

How feasible is it to deliver telehealth exercise 
designed to improve cardiorespiratory fitness 
post-stroke? 

Is there a minimum effective dose? 

Method: Ambulant community-dwelling people 
> 3 months post-stroke (4 cohorts of n= 5 or 6) 
received home-based, individualised 
telehealth-supervised aerobic exercise 3 
d/week at moderate-vigorous intensity (55-
85%HRmax) for 8-weeks. Feasibility was 
assessed by recruitment and retention, 
adherence, safety, telehealth reliability, quality 
and usability, and participant satisfaction. A 
dose escalation study design was used. 
Session duration increased by 5 mins for each 
subsequent cohort (Dose 1 = 10 min to Dose 4 
= 25 min) if the previous dose was deemed 
tolerable (< one-third of the cohort reaching a 
dose-limiting threshold). Doses were deemed 
effective if > two-thirds of a cohort increased 
VO2peak ≥ the minimum response criteria of 
2mL/kg/min, measured during fitness 
assessments. 

Results: 21/24 participants completed the 
intervention. Session attendance was high 
(94%), and 85% of session were delivered via 
telehealth. There was one minor adverse 
event. 95% of participants rated the usability 
favourably, were satisfied with telehealth 
exercise sessions, and would recommend 
them to others. 20/21 completed all fitness 
assessments. All exercise doses were 
tolerable. No minimum effective dose was 
determined. When data from all doses were 
combined, improvements were seen in VO2peak 
(mean 1.9mL/kg/min, 95% CI 0.7 to 3.2) and 6-
minute walk test distance (mean 25m, 95% CI 
8 to 40). 

Conclusion: Telehealth delivery of 
cardiorespiratory fitness training appears 
feasible for community-dwelling people after 
stroke, and low doses of supervised home-
based moderate to vigorous aerobic exercise 
(10-25 min/session) increased 
cardiorespiratory fitness and walking capacity. 
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Question: Roles of lateralization on functional 
recovery are still of interest for rehabilitation 
professionals, especially in some countries 
with limited resources. Individual with left-sided 
hemispheric stroke (LHS) usually has impaired 
language comprehension and expression 
whereas unilateral neglect occurs more often 
and seriously with a right-sided hemispheric 
stroke. The study aimed to explore possible 
prognostic variables of functional recovery in 
stroke patients with left-sided hemispheric 
involvement, which presumably is the 
dominant side, during 6 months post-stroke. 

Methods: A single dataset of ischemic strokes 
was obtained five consecutive years from the 
Stroke Unit of the Tertiary University Hospital, 
Chiang Mai University. The study population of 
interest was all individuals with who have had 
first-ever ischemic stroke and no previous 
disability. The outcomes in this study were the 
ability to walk and functional recovery 
assessed by a modified Rankin Scale (mRS). 
Medical records, including baseline 
characteristics and related stroke variables 
were retrospective reviewed at first week post 
stroke and during six months post-onset 
period. 

Results: Of the 350 ischemic stroke patients, 
167(47.7%) were individuals with LHS and 183 
(52.3%) had RHS.The study found an 
insignificant trend in the proportion of patients 
who achieved a clinical outcome in either 
functional recovery or walking capacity 
between groups, despite them being well 
matched for major variables associated with 
the outcome. In LHS, univariable analysis of 
prognostic factors demonstrated aphasia and 
motor function of the hemiparetic arm and leg 
were found to be associated strongly with 
either functional or walking capacity (p<0.01). 
However, the final stepwise multivariate model 
demonstrated that only motor function of the 
leg was the independent predictor for both 
walking and functional recovery in this setting, 
with a risk ratio (RR) of 2.41, 95% CI: 1.61–
3.60, p<0.001 and RR = 1.83, 95% CI: 1.03–
3.26, p=0.04 respectively. 

Conclusions: The findings supported the 
importance of rehabilitative training strategies 
toward improving motor performance in the 
subacute period, and referral to appropriate 
local community resources in order to enhance 
the mechanism of recovery after stroke. 
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Question 

The Knowledge Translation working group of 
the second Stroke Rehabilitation Recovery 
Roundtable (SRRR2) conducted a global 
survey of healthcare professionals and 
identified nine priorities as core 
recommendations prioritizing what research 
needs to be translated into practice to have 
maximum impact. Considering that systems of 
stroke care vary widely based on geographical 
region, approaches to delivery and availability 
of resources, the goal of this paper is to: i) 
compare these priorities for implementation 
among High, Upper-Middle and Lower-Middle 
Income Countries (HIC, UMIC, LMIC) and ii) 
identify and compare the most feasible and 
least feasible interventions to prioritize, across 
the different socio-economic strata. 

Methods 

Survey responses were received from 350 
HIC, 238 UMIC and 44 LMIC healthcare 
professionals from 22 countries. Data were 
segregated based on the socio-economic 
status of the country, and the ranking of 
priorities and perceived feasibility of 
implementing interventions in practice were 
compared. Frequency distribution was used to 
categorize the interventions as "high priority" or 



"low priority" and "very feasible" or "not very 
feasible" for each socio-economic country 
group. 

Results 

Interdisciplinary care and access to services 
were high priorities for healthcare providers in 
all socio-economic strata. Intensity of practice 
(n=110;12%) and transitions in care 
(n=141;15%) were considered as high 
priorities in HICs whereas access to Clinical 
Practice Guidelines (n=17;15%) was a high 
priority in LMICs. 

Almost all areas of high priority were 
considered feasible to implement. 
Interdisciplinary care was considered a high 
priority and very feasible to implement in HICs 
and UMICs. However, equal number of 
practitioners perceived interdisciplinary care as 
feasible and not very feasible in LMICs. 
Although not a high priority, appropriate 
staffing ratios in clinical settings was 
considered not very feasible to implement in 
HICs. 

Conclusion 

We have identified clinicians' priorities for 
addressing international practice change 
across HIC, UMIC and LMIC regions. By 
identifying feasible priorities, we can aid the 
channeling of appropriate resources to bridge 
the disparities in stroke outcomes between 
developed and developing countries. 
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To restore excitability and rebalance 
interhemispheric inhibition after unilateral 
stroke, dual-transcranial direct current 
stimulation (dual-tDCS) in which anodal 
applied over the lesioned hemisphere to 
increase cortical excitability and cathodal 
applied over the non-lesioned hemisphere to 
downregulate cortical excitability has been 
used as adjunct treatment in stroke 

rehabilitation. Previous studies also 
demonstrated that tDCS could altercerebral 
blood flow (CBF) with a polarity-specific 
manner.In this randomized controlled trial 
study, we applied dual-tDCS (active or sham) 
over both primary motor cortices (1.5 mA, 20 
mins) before physical therapy for 5 consecutive 
days in 32 patients with acute ischemic stroke 
in middle cerebral artery (MCA) territory (onset 
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Question 

There is ample evidence that postural control 
is influenced by complex interactions between 
motor, sensory and cognitive systems. The 
association between visuospatial neglect 
(VSN) and postural control has been subject of 
study, yet it is unclear what the evidence is 
with respect to different levels of balance and 
mobility. The aim of this systematic review is to 
investigate this association. 

Methods 

PubMed, Web of Science, ScienceDirect, 
Rehabdata, PEDro and Cochrane Library were 
systematically searched on the 27th of 
February 2020. Observational studies were 
included when investigating an association 
between VSN and balance or mobility in adult 
stroke survivors. Results were classified 
according to the assessment methods (clinical 
or instrumented) and different aspects of 
balance (sitting, standing) and mobility 
(walking, transfers, stair climbing ability). 

Results 

Of the 1503 unique articles, 40 were included 
for analyses. In general, (some type of) VSN is 
negatively associated to aspects of sitting 



balance (i.e. ability, alignment and mediolateral 
stability), standing balance (i.e. mediolateral 
stability and weight-shifting speed) and mobility 
(i.e. deviations from walking trajectories, time 
to achieve independent gait, independent stair 
climbing and transfer ability). In contrast, VSN 
was unrelated to anteroposterior stability while 
sitting, gait speed, temporal gait symmetry and 
independent sit-to-stand transition from a 
(wheel)chair. Inconclusive evidence was found 
regarding its relation to weight-bearing 
asymmetry, walking independence and 
complex assessment batteries that combine 
balance and mobility tasks. 

Conclusion  

VSN appears to be negatively associated to 
various aspects of balance and mobility. 
However, different measurement methods 
used for VSN, balance and mobility, are 
making systematic comparisons within and 
between studies difficult. Further research 
should investigate this relationship more 
thoroughly by combining both clinical and 
instrumented assessment methods, as 
recommended by the Stroke Recovery and 
Rehabilitation Roundtable (1). 

Kwakkel et al. Standardized measurement of 
sensorimotor recovery in stroke trials: 
Consensus-based core recommendations from 
the Stroke Recovery and Rehabilitation 
Roundtable.  
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Question  

What is the effectiveness of therapeutic 
exercise on activity and participation in daily 
life of chronic stroke rehabilitees, focusing on 
walking and balance functioning?     

Methods  

A systematic literature search was conducted 
from databases (1/2008-5/2017): Cinahl, 
CENTRAL, Cochrane Database of Systematic 
Reviews, Embase, OVID Medline, PEDro and 
WOS. Selection criteria were defined using 
PICOS-strategy: (P) diagnosed with stroke, ≥ 6 
months (I) therapeutic exercise (C) no-
training/placebo, usual care (O) walking and 
balance (S) randomized controlled trial. The 
primary outcomes covered ICF domains of 
activities and participation. Meta-analysis was 
performed with Review Manager 5.3, using 
random effect model and mean difference 
(MD) or mean difference (SMD). The quality 
assessment was performed with Cochrane 
Risk of Bias tool. The level of evidence (A-D) 
was determined according to the Finnish 
Current Care Guidelines.  

Results   

The total number of examinations was 113, 
including 4202 participants. The results are a 
synthesis of four sub-analyzes. Therapeutic 
exercise in physiotherapy was more effective 
in improving the balance and walking of 
chronic stroke rehabilitees when compared to 
the non-treated and/or conventional 
physiotherapy control groups. The statistical 
strength between the groups was moderate or 
low. Therapeutic exercise had more impact on 
activity than on participation domains of ICF, 
e.g., statistical strength was higher in short 
walking distance measurements than in long 
distances, and higher in position shifting 
balance than in walking. In addition, the use of 
virtual reality as part of therapeutic exercise 
may improve balance and walking. The 
evidence rates for the effectiveness were 
mainly moderate (B) or poor (C).   

Conclusion  

Physiotherapy for demanding medical 
rehabilitation is effective for chronic stroke 
rehabilitees. Poorer scientific evidence in 
participation level can be due to lack of 
domains measurements in the original studies. 
The results of the effectiveness of this study 
and previous systematic literature reviews are 
parallel. However, further studies are still 
needed especially considering participation 
domain measurements in RCT-studies, 
qualitative studies of meaning and cost-
effectiveness studies of physiotherapy.  
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Question: Recently, there is more awareness 
that the upper extremity ipsilateral to the brain 
lesion is mildly affected following stroke and 
therefore is termed the less-affected upper 
extremity (UE). Despite the fact that most 
functional tasks are performed using both 
hands in a coordinative manner, very few 
follow up studies have been conducted. 

To follow and to characterize the motor and 
functional ability of the less-affected UE during 
the first six months post-stroke. 

Methods: Multi-center longitudinal study. We 
included adults who were admitted to four 
rehabilitation centers following a first stroke, 
had full hand function before the stroke. 

We assessed the less-affected UE on 
admission (T1), six weeks post-stroke (T2) and 
six months post-stroke (T3), using the following 
tools; Box and Block Test (BBT) and 
Functional Dexterity Test (FDT) to assess 
dexterity, Fugl-Meyer Motor Assessment 
(FMA) to assess active movement, Jamar 
dynamometer to assess grip strength and 
subjective rating of their less-affected UE 
ability (0-100%). Statistical analysis included 
descriptive statistics of the demographic and 
stroke data and the clinical measures collected 
on 3-time points . Due to abnormality of the 
data, Friedman test for repeated measures 
was used to examine changes over time. 

Results: Sixty-seven individuals after first 
stroke [48 men, mean age (SD) 71.5 (10.6) 
years] were recruited. The less-affected UE 
was the dominant in 60% of the participants. 
Significant improvement in dexterity was seen 
over time (median (IQR) BBT- improved from 
40.0 (33.0-50.0) to 44.0 (35.5-53.5) to 50.0 
(41.0-56.5) blocks/min, median (IQR) FDT 
decreased from 49.0 (35.5-66.0) to 38.0 (30.0-
53.5) to 34.0 (28.3-43.5) secs. Grip strength 
also significantly improved from 22.6 (15.5-
30.0) to 23.3 (16.2-33.7) to 29.3 (18.8-35.7) 

kgs. No change in FMA or subjective rating 
was seen, since it was close to 100% on 
admission.   

Conclusion:  Although the less affected UE is 
mildly affected post-stroke a significant 
improvement was seen over the six-months 
follow-up. Interestingly, participants were not 
really aware of this and rated their ability of the 
less-affected UE as 100%. Therefore, we 
recommended to continue investigating the 
less affected UE and its impact on bilateral 
function post-stroke. 
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To determine the effect of five sessions of 
dual-transcranial direct current stimulation 
(dual-tDCS) combined with physical therapy 
(PT) on gait performance in sub-acute stroke 
patients. Twenty-four sub-acute ischemic 
stroke patients were recruited and randomized 
allocation into two groups. Active group (n=12) 
received dual-tDCS over the lower limb M1 at 
2mA intensity for 20 min before PT for five 
consecutive days, while sham group (n=12) 
received sham mode of dual-tDCS before PT. 
Gait variables (i.e. step length, step time, 
velocity and cadence) were collected by force 
distribution measurement at pre-, post-
intervention (day 5) and follow-up at 1 week. 
There was no difference of demographic data 
between two groups. In the intra-group 
analysis, the active group exhibited significant 
improvements in step length of unaffected 
side, gait velocity, and cadence (p<0.05). No 
significant differences were found in the control 
group among the different evaluations. Five-
sessions of dual-tDCS applied over the lower 
limb M1 of seems to promote positive changes 
in gait velocity in sub-acute stroke, however 
these positive effects were still not greater than 
sham group. A bigger sample size is required 
to confirm use of dual-tDCS to improve gait 
performance in sub-acute stroke. 
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Question: To study clinical features of stroke, 
its complications and functional outcome 
among stroke patients attending outpatient 
rehabilitation clinic in Sabah. 

Methods: Cross-sectional study among 216 
stroke patients attending Rehabilitation 
Medicine Specialist Clinic, Queen Elizabeth 
Hospital, Sabah between September 2019-
February 2020. Clinical information was 
extracted from medical records and patients 
were briefly interviewed for demographic 
details. All patients consented for the study. 

Results: The mean age was 55 years with 
male:female ratio of 1:0.53 having predominant 
Kadazan/Dusun ethnicity (33.3%). A total of 
190 patients have co-morbidities with 
hypertension as the main risk factor (89.5%). 
The mean duration after stroke was 18.9 
months, 84.3% had moderate stroke severity, 
57.9% were in chronic phase and 56.9% were 
ischaemic aetiology. One-third (77 patients) 
had history of inpatient rehabilitation training. 
The occurrence of main impairments were 
hemiparesis (94%), cognitive impairment 
(20.4%), hemisensory loss (13%), dysphagia 
(9.7%) and visual field defect (5.1%). Out of 85 
patients that had anterior stroke with right 
hemiparesis, 35 had dysphasia while 4 out of 
92 patients with anterior stroke and left 
hemiparesis had neglect. Almost two-thirds 
(133 patients) suffered complications; 
spasticity (74.4%), neuropathic pain (27.8%) 
and aspiration pneumonia (3%). Out of 203 
patients that mobilised, 148 achieved walking 
ability with or without aids or ankle foot 
orthosis, while 52 patients could use both 
hands independently for daily functions. 

Conclusions: Stroke affected relatively younger 
population in this region. The number of stroke 
survivors that received inpatient rehabilitation 

training was low and the proportion of those 
that achieved good functional outcome was 
higher for walking function than hand function. 

References 

1. Kooi CW, Peng HC, Aziz ZA, Looi I. A 
review of stroke research in Malaysia from 
2000-2014. Med J Malaysia. 2016 Jun 1;71:58-
69. 

2. Hejazi SM, Mazlan M, Abdullah SJ, 
Engkasan JP. Cost of post-stroke outpatient 
care in Malaysia. Singapore medical journal. 
2015 Feb;56(2):116. 

P0829 
Is the change in serum Vascular 
Endothelial Growth Factor (VEGF) 
and functional neuroimaging 
studies indicative of effect of cimt 
and high frequency RTMS on 
neuroplasticity? 

N. Kuthiala1, S. Sharma1, R. Sharma1, M. V. P. 
Srivastava1 

1All India Institute of Medical Sciences, Neurology, New 
Delhi, India 

BACKGROUND AND PURPOSE –The 
purpose of the study was to investigate the 
effect of high frequency rTMS with constraint 
induced movement therapy (CIMT) on cortical 
reorganization using fMRI and upregulated 
neurotrophins like vascular endothelial growth 
factor (VEGF) on chronic stroke patients with 
upper extremity motor deficits. 

METHODOLOGY- This study is a randomised 
controlled trial conducted at All India Institute 
of Medical Sciences, New Delhi. This included 
(N=60) chronic stroke patients from 3 to 18 
months of index event with atleast 10° of wrist 
extension, 10° of thumb abduction, Brunnstorm 
stage 2-4; NIHSS 4–20. Patients were 
randomized to CIMT alone (Group A n=30) & 
rTMS with CIMT (Group B n=30). rTMS (10 
Hz, 750 pulses with 110%RMT) was 
administered for 3 weeks (5days/week). Serum 
level for VEGF and fMRI (BOLD) was 
estimated along with assessment of Fugl 
Meyer (FM), Barthel Index, and modified 
Rankin Scales, at baseline, 15th & 90th day. 

RESULTS- The mean FMA score at baseline, 
15th and 90th day in Group A was 34.53+6.02, 
42.47+6.1, 42.50+6.0 in comparison to Group 
B 34.07+6.4, 51.47+7.7&52.07+7.6   showing 



the significant improvement (p<.000) in Group 
B, there was no statistically significant 
improvement seen in other two scales. The 
BOLD cluster activation of Group B was higher 
compared to Group A. VEGF levels were 
unregulated (845.51 vs 450.07 pg/ml) in Group 
B as compared to Group A. A positive 
correlation of VEGF with FM score (r=1) was 
observed in group B. 

CONCLUSION- Alterations in cortical 
activations (fMRI-BOLD) was observed after 
intensive rehabilitation with rTMS in patients 
with chronic stroke. Upregulated serum VEGF 
after rTMS helps in enhancing neuroplasticity 
leading to significant improvement in upper 
extremity motor function Activation and 
functional changes in fMRI and TMS correlated 
significantly with the degree of clinical 
improvement in upper extremity function. 

Keywords – rTMS, CIMT, VEGF, fMRI, 
neuroplasticity. 
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Question 

What is the meaning of physiotherapy for 
persons with stroke? 

Methods 

The purpose of meta-synthesis was to create a 
new and diverse understanding of the 
importance of physiotherapy.A systematic 
literature review and metasynthesis on 
previous qualitative studies focusing on adult 
stroke rehabilitees (age ≥ 18 years) was 
conducted. The interest was in rehabilitees´ 
meaningful experiences: own views, 
perceptions and experiences of their 
physiotherapy. Relevant literature searches 
were done for three databases (OVID Medline, 
Cinahl, ERIC). In addition, searches were 
completed with hand searches and referrals. 
Literature searches included studies in English, 
Swedish, German and Finnish. Data was 

extracted and analyzed with a thematic 
synthesis and abstraction. 

Results 

The results are based on 38 qualitative studies 
and 485 rehabilitees. Physiotherapy was 
meaningful and important for the rehabilitees. 
In physiotherapy, rehabilitees experienced 
respect for human dignity and autonomy. 
There was a clear link between training and 
everyday activities. Meaningful relates to the 
individuality, motivation and relevance of 
training and activities. Rehabilitees found 
physiotherapy to be beneficial in particular for 
physical and mental functioning as well as for 
self-confidence and participation in everyday 
activities. In addition, social relationships, 
personal goals, returning home from hospital 
and ensuring long-term rehabilitation were 
considered as meaningful in physiotherapy. 
Rehabilitees appreciated professional, goal-
oriented, long-term and meaningful 
physiotherapy and rehabilitation. 

Conclusion 

This study reinforces the importance of 
physiotherapy for the improvement of 
performance and capacity in daily life. In 
addition, the metasynthesis brought new 
insights into multiple and interrelated factors of 
dignity; the individual, environment, and 
content of physiotherapy. The meaning of 
physiotherapy for stroke rehabilitees has not 
been reported in previous qualitative 
systematic reviews and metasynthesis. In the 
future, more studies on rehabilitees" 
meaningful experiences are needed, taking 
into account the complex service system of 
Nordic and Finnish rehabilitation. 
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Effect of sarcopenia on functional 
outcomes in subacute stroke 
patients 
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Introduction: Sarcopenia changes can rather 
occur earlier after an illness. Reduction in the 
motor unit number begins within 4 hours post-
stroke and muscular weakness can hinder the 
functional recovery process. However, the 
ideal assessment method that best reflects 
post-stroke sarcopenia has not been 



determined yet. Objective: To prospectively 
explore whether stroke patients in the 
subacute recovery stages manifest with 
abnormal Skeletal Muscle Mass Index (SMI) 
obtained from the DEXA scan or hand grip 
strength (HGS), and to determine whether 
those with suspected sarcopenia present with 
unfavorable outcomes at follow-up. Method: A 
total of 72 subjects (36 healthy control + 36 
first-ever stroke patients) who met the inclusion 
criteria were prospectively enrolled. For stroke 
patients, both the DEXA scan and HGS from 
the nonhemiplegic hand side were performed 
at 8 weeks from onset. Their values were 
compared to a healthy control group. SMI and 
HGS were collected from all included 
participants and were used as a criterion of 
sarcopenia. The primary outcome measure 
was changed in Modified Barthel Index (MBI) 
score from initial evaluation to the final 
evaluation. Secondary outcome measures 
included grip strength, Berg Balance Scale 
(BBS), and laboratory parameters. Functional 
evaluations were done at 8 weeks, 12 weeks, 
16 weeks from the first onset of 
stroke. Results: Data from 36 controls and 25 
stroke participants were available for final 
analysis. Based on the SMI, the prevalence of 
sarcopenia was higher among stroke 
participants compared to the control group 
(48% vs. 13.9%). Based on HGS, 60% stroke 
participants were categorized as sarcopenia 
whereas there were no participants defined as 
sarcopenic in the control group. At baseline, no 
functional difference was observed between 
the sarcopenia and non-sarcopenia patients. 
With the criterion set by the HGS, sarcopenia 
patients had the worse initial functional ability 
(MBI 54 vs. 72.5, p=0.01), BBS (26 vs. 46, 
p=0.03) and these trends persisted until 16 
weeks follow-up. Conclusion: Based on our 
results, the HGS seemed better to reflect 
recovery of functional ability of stroke patients. 
Sarcopenia defined by the HGS at 8 weeks 
post-stroke may lead to poor functional 
outcome in stroke patients.  

P0832 
Use of KAP (Knowledge, Attitude, 
Practice) studies as an novel tool in 
health care setting to prevent the 
disease 

S. Sharma1, M. V. P. Srivastava1 

1All India Institute of Medical Sciences, Neurology, New 
Delhi, India 

KNOWLEDGE possessed by a community 
refers to their understanding of that topic/ 

disease. ATTITUDE refers to their feelings 
toward the topic, as well as any preconceived 
ideas they may have toward it. PRACTICE 
refers to the ways in which the community 
demonstrate their knowledge and attitudes 
through their actions. KAP studies are highly 
focused evaluations that measure changes in 
human knowledge, attitudes and practices in 
response to a specific intervention, usually 
outreach, demonstration or education and also 
widely used and valued around the world for at 
least 40 years in public health. Eg, family 
planning, education and water supply and 
other programs. Each KAP survey is unique to 
a particular setting and designed for a specific 
issue. Whereas social surveys may cover a 
wide range of social values and activities, KAP 
surveys focus specifically on the knowledge, 
attitudes and practices (behaviours) for a 
certain topic. It is a key step in the process of 
dissemination, adaptation and evaluation of 
prevention messages and program. This type 
of study can highlight factors which influence 
behaviour, such as the reasons behind certain 
attitudes and the reasons and methods behind 
certain practices related to health and also 
pinpoint communication networks (when or 
how is information received/disseminated and 
by whom).It is used to investigate human 
behaviour concerning a topic and It allows 
collection of large amount of data that will be 
subjected to statistical analysis. In health care 
setting it brings to light the social, cultural 
&amp; economic factors that may influence 
health and implementation of public health 
initiatives. With an ever rising, Global health 
burden and diverse causes of diseases in 
Indian subcontinent, KAP surveys act as 
innovative tool in understanding the causes 
and risk factors of diseases. 

We have done two KAP Studies in LAdakh and 
Himachal Pradesh on Stroke.We found 
significant changed in pre and post data.It can 
be suggested that educational intervention 
programs were useful in enhancing the 
awareness about the Stroke & post Stroke 
recovery (Medical & Rehabilitation aspects) but 
we need more studies to focus on other 
mountainous and rural areas.  Special 
consideration can include different Age groups. 
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QUESTION Foot drop represents one of the 
major walking challenges for patients in post-
stroke rehabilitation. The current gold-standard 
treatment is an Ankle-Foot Orthosis (AFO), a 
rigid support that passively controls the 
position of the joint. Functional Electrical 
Stimulation (FES) could be considered as an 
alternative device to avoid these issues. 
However, a recent review and meta-analysis 
revealed no significant superiority of FES 
compared to AFO (Prenton et al., 2018). The 
authors notably suggested that the use of FES 
in the person"s own environment could provide 
a better understanding of its therapeutic 
effects. This study intends to assess the 
walking parameters benefits of FES worn in a 
6-month home setting for post-stroke chronic 
foot drop patients. 

METHODS Six hemiparetic chronic post-stroke 
patients were enrolled to use a FES device 
(Bioness L300) in their daily life during 6-
month. Five patients completed the 6-month 
follow-up. All the patients performed the 6-
Minute Walking Test (6MWT) in three 
randomized conditions: spontaneous walk 
(SW), with AFO, and with FES. Walking 
distance, cadence (step by minute), and stride 
length parameters were collected at 1, 3 and 6-
month follow-up visits using a connected sole 
device (FeetMe®) placed inside the shoes. 

RESULTS Our results showed that walking 
distance performed in the 6MWT increase after 
1 month (SW: +8.6%; AFO: +12.9%; FES: 
+7.7%), 3 months (SW: +5.7%; AFO: +2.8%; 
FES: -0.6%), and 6 months (SW: +15.1%; 
AFO: +10.1%; FES: +10.2%). Simultaneously, 

it was observed an augmentation of the 
cadence after 1 month (SW: +7.7%; AFO: 
+6.9%; FES: +8.7%), 3 months (SW: +7.4%; 
AFO: +5.3%; FES: +5.0%), and 6 months (SW: 
+10.7%; AFO: +6.7%; FES: +7.2%); and an 
increase of stride length after 1 month (SW: 
+1.4%; AFO: +7.1%; FES: +2.2%), 3 months 
(SW: -0.8%; AFO: +0.7%; FES: -2.2%), and 6 
months (SW: +4.1%; AFO: +2.9%; FES: 
+4.3%). 

CONCLUSION Our study showed that a 6-
month period of FES worn daily supports 
evidence of walking distance improvement in 
the three tested condition. These results 
suggested that FES, with repetitive electrical 
induced-contractions, could lead to a 
neuromuscular plasticity.  Our results needed 
to be confirmed with a controlled, randomized 
design study in a larger post-stroke population. 
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Question: Stoke, a worldwide leading cause of 
handicap, impairs lower limb and balance. 
Among innovative rehabilitation, virtual reality 
(VR) has been used but with no evidence of 
significant gait or balance improvement as 
indicated by the latest available meta-analysis 
(2017). Here, we aimed to up-date the review 
and meta-analysis. 

Methods: Two independent reviewers (CG, 
MG) conducted the up-dated review. The 
MEDLINE database was searched for 
Randomized Controlled Trials published 
between 1 April 2017 and 1 February 2020, in 
English language and including individuals with 
stroke. The methodological quality of the 
included studies was assessed using the 
Cochrane risk of bias. We meta-analyzed gait 
and balance outcomes computing 
Standardized Mean Difference (SMD) and 95% 
confidence intervals. We also calculated I2 
searching for significant heterogeneity between 
studies (I2>50%). 



Results: From 29 additional records identified, 
6 additional studies were included in in the 
meta-analysis update. Hence, we analyzed a 
total of 21 studies totaling 577 participants (i.e., 
194 additional patients with stroke identified 
during the update). Comparing VR+CT vs CT 
revealed non-significant increase in 
respectively gait speed (SMD=-0.05; 95%CI [-
0.26; 0.17], 12 studies analyzed, n=341) and 
TUG completion (-0.17 [-0.40; 0.05], 10 
studies, n=330). Only balance was significantly 
improved in VR+CT vs CT (0.77 [0.52; 1.01], 
12 studies, n=296). Heterogeneity between 
studies was significant for all analyses 
(I2=57%, 76% and 65% respectively). A low 
risk of bias was assessed for respectively 
random sequence generation in 67% studies 
(i.e., 14/21), allocation concealment in 38% 
studies (8/21), detection bias in 76% studies 
(16/21), attrition bias in 67% studies (14/21) 
and reporting bias in 43% studies (9/21). 

Conclusions:Virtual reality and interactive 
video gaming seems only effective in 
improving balance after stroke but these 
results should be tempered considering the 
significant heterogeneity between studies. 
Further high methological studies are required 
to confirm such results and investigate the 
generalization of these effects in daily life of 
persons with stroke including risk of fall and 
functional independance, and considering 
other parameters than gait speed. 
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Effects of a mental rotation 
intervention on sensory 
discrimination functions and body 
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1. Questions 

The proactive use of the paralyzed leg from the 
acute phase to the recovery stage is thought to 
be especially important for improving motor 
function. However, in addition to motor 
paralysis, stroke patients often experience 
other after-effects such as sensory impairment, 
disturbed body perception, and chronic pain, 
which makes proactive use of the paralyzed 
leg difficult in many cases.  The purpose of this 
study is to clarify the effects of mental rotation 
(MR) intervention on two-point sensory 
discrimination and disturbed body perception in 
stroke patients. 

2. Methods 

This study is a crossover comparison test. The 
subjects were 8 patients with stroke-induced 
left hemiplegia. The intervention task was 
mental rotation of the hand, and the control 
task was a left-right discrimination test using 
photographs of animals. Each task was 
implemented for a 5-day period. The 
evaluation items were two-point sensory 
discrimination, pain in the upper limb on the 
paralyzed side, motor image ability, and body 
perception. Statistical analysis was performed 
using paired t-testing to compare the major 
outcomes before and after each intervention. 

3. Results 

For two-point sensory discrimination, there 
were no significant differences between scores 
at baseline and before and after the control 
task, but a significant difference was identified 
from before to after the intervention 

task（p<0.05）. No significant differences in 
BPDS scores were found from baseline to 
before and after the control task, but a 
significant difference was identified from before 
to after the intervention task, with improvement 
in BPDS scores identified in this comparison. 

4. Conclusion 

For two-point sensory discrimination and 
BPDS, no significant differences were 
identified baseline scores, but significant 
improvement was observed from before to 
after the intervention task. This suggests that 
implementing MR tasks could improve sensory 
discrimination and body perception. 
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Spatial representation of the hand in 
healthy subjects and its distortion 
related to hemiparesis after stroke 
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Question 

Fine hand and finger movements are 
necessary for daily activities and interaction 
with objects. After stroke, motor impairments 



affecting the hand are relatively common and 
lead to decreased quality of life and autonomy. 

In order to plan a movement, e.g. grasping a 
glass, the brain computes a trajectory between 
the initial hand position and the (target) 
position of the glass in external space. Thus, 
spatial representation of body parts is a 
necessary pre-requisite to motor planning. 
Applied to finger movements, individuated 
finger representation is therefore necessary for 
individuated and coordinated movements. This 
study sets out to characterize spatial hand 
representation in healthy subjects and identify 
its distortion in hemiparetic stroke patients. 

Methods 

We have developed a novel method to quantify 
the spatial characteristics of hand 
representation relative to the physical hand. 
Participants with eyes closed had to point with 
a stylus pen held in one hand to different 
locations on the other hand (nail or 
metacarpophalangeal joint of each finger) 
indicated either verbally (VERBAL condition) or 
by tactile stimulation (TACTILE condition). 
Participants were also asked to draw a 
rectangle of standardized size to quantify 
potential spatial distortion unrelated to body 
representation (RECT condition). We assessed 
spatial hand representation in two groups: 60 
healthy subjects and we studied the effect of 
age which is known to affect motor abilities and 
20 chronic hemiparetic stroke patients (without 
neglect). 

Results 

In the healthy group, metrics of spatial hand 
representation differed from physical hand 
metrics in both TACTILE and VERBAL 
conditions, with a significant effect of age for 
the former: the size of the representation 
decreased with increasing age. The spatial 
hand representation in VERBAL condition was 
biased by the general distortion of space 
observed in RECT condition. Finally, the 
majority of patients showed a distortion of hand 
representation specific to the hemiparetic side. 
In both groups, results were independent from 
tactile sensitivity. 

Conclusions 

Our results indicate that the spatial 
representation of the hand should be more 
systematically investigated in patients with 
hand motor deficits given its key role in motor 
planning. 
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Question 

Stroke is a main cause of physical disability in 
adults. About 50% of stroke patients have 
impaired hand function in the chronic phase. 
There is a lack of therapeutic approaches to 
specifically train manual dexterity after stroke. 
Recently, we developed a device to measure 
manual dexterity consisting of sensitive force 
sensors coupled with visuomotor tasks. This 
device allows quantitative assessment of 
multiple key components of dexterity, such as 
finger force control, timing, motor sequencing 
and independence of finger movements. By 
making an individual multidimensional dexterity 
profile, we are able to identify and focus the 
training on the specific deficit of each patient. 
This proof-of-concept study aims to estimate 
the benefits from targeted training using an 
adapted version of this device, named 
DEXTRAIN.  

Methods 

In this randomized control trial single-blind 
study, chronic stroke patients will be recruited 
and randomized between two rehabilitation 
groups: (a) a conventional occupational 
therapy group and (b) an experimental group 
using DEXTRAIN focusing on the affected 
dexterity components. In each group, patients 
will have 12 sessions of 1h of training (3 
weekly sessions for 4 weeks). To evaluate the 
effect of the therapy, clinical evaluations and 
multidimensional dexterity measures will be 
performed before (T0), at the end of (T1), and 
3 months after the rehabilitation period (T2). 
The primary outcome is the change in Box and 
Block score post-training. 

Results 



To this day, 32 patients have been included. 
Planned recruitment is expected to complete 
within 6 months. The effect of the DEXTRAIN 
therapy will be analyzed when the group data 
is unblinded. We predict an improvement in 
Box and Block score in both groups, but 
significantly greater in the DEXTRAIN group. 
We also expect a group difference in the 
improvement of the other clinical measures of 
dexterity and in participation of the paretic arm 
in daily activities.  

Conclusion 

This study will inform on the efficacy of 
DEXTRAIN-based training to improve recovery 
of hand motor function in chronic stroke. We 
anticipate that an analytic approach to dexterity 
rehabilitation focused on the different dexterity 
components will foster recovery in the 
functional dimensions of dexterity. 
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Does early management of 
hemiplegic affect the measurement 
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Background 
- Many scales are used in the assessment of 
disability and handicap in hemiplegic patients. 
- These tools must be simple, reproducible to 
monitor progress and assess the effectiveness 
of therapies. These disability indices aim to 
assess the patient's autonomy in the daily 
living activities, the most widely used is the 
Functional Independence Measure (FIM). 

Objective 
- To assess the influence of management time 
on functional independence measure in 
hemiplegic patients. 

Methods 
- Evaluation of hemiplegic patients hospitalized 
in the Physical Medicine and Rehabilitation 
department of the Sidi-Bel-Abbès Hospital, 
according to the FIM scale at admission and at 
3 months, then look for a correlation between 
management times and FIM at 3 months. 

Results 
- We collected 83 hemiplegic patients, 
including 55 women and 27 men (sex ratio: 2 
women/1 man); the average age is 62.5 ± 5.5 
years (24 and 87 years).  
- 52% of patients had left hemiplegia. 
- 36% of our patients were over 70 years old. 
- 37% of patients were treated before 1 month 
and 87% before 3 months, with an average of 
43 days, and extremes of 7 days and 1 year. 
- 58% of patients had an initial FIM <60/126. 
- The average FIM at admission was 
30.28/126, that at three months was 
80.33/126. 
- Baseline and 3-month FIM were better in left 
hemiplegic patients. 
- About 45% of our patients improved their FIM 
at 3 months, indeed 87% of patients have a 
FIM> 60/126. 
- There is a moderately significant correlation 
between the management delay and the 
differential FIM (P=0.112), on the other hand 
this correlation is strongly significant with a 
delay in care less than 1 month (P = 0.037). 

Conclusion 
- The Functional Independence Measure (FIM) 
is the most widely used and objective 
assessment of disability and handicap in 
hemiplegic patients. 
- Its aim is to assess the effectiveness of 
therapies and the improvement of patients" 
autonomy in the daily life activities. 

MOTS CLE: Hemiplegia, management delay, 
functional independence measurement. 
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Question: Botulinum toxin type A (BoNT-
A) has been found effective 
and safe for treating focal spasticity in stroke. 
Previous studies showed that one month 
after BoNT-A administration is the situation of 
maximum efficiency, time usually used to 
check up on patient the efficacy of the 
injection. However, from a daily practice point 



of view, it seems that this cut off might be 
too early to objective any change in 
the walking performance, as regards 
adaptations of the decreased muscular 
hypertonia felt by the patient.  

Methods: The study was conducted among 
patients with chronic post-stroke hemiplegia, 
disabled by a calf muscle spasticity, treated 
by regularly BoNT-A 
injections guide by electromyography 
stimulation. We fulfilled a wash-
out period of toxin of at least 4 months. We 
explored the clinical (range of motion, Modified 
Ashworth scale (MAS)), isokinetic (peak 
torque dorsal/plantar flexors) and functional 
(walking speed) evaluations post 
administration of BoNT-A, at day 0, 1 
month (M1) and 3 months (M3).  

Results: 8 patients were 
recruited between March 2019 and February 
2020 (mean age 
66±7years ; mean NIHSS=10±3). Longitudinal 
follow-up after toxin administration 
showed no reduction in MAS at 
the evaluation of M1 (MD=0.50±0,76;p=0,1), b
ut 
a significantly decrease at M3 (MD=1.50±1,70;
p<0,05). We did not observe any significative 
modification in range of motion in the plantar 
or dorsal 
flexion and in isokinetic parameters at M1 and 
M3. Walking speed was only increased 
at M3 post-injection (MD=0.9±0.9m.s-
1 p=0.03) but not at M1 (MD=0.4±0.6m.s-
1 p=0.11).  

Conclusion : Administration of BoNT-A entails 
an improvement of spasticity and walking 
speed only at M3 and not at M1. It seems 
legitimate to reassign the clinical evaluation 
post injection at more than M1. Despite the 
chronic post-stroke patient included, the 
progress at M3 suggests that we 
might reinject BoNT-A later than 3 months. 
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INTRODUCTION:  Cerebral venous sinus 
thrombosis (CVST) is rare and accounts for 
<1% of all strokes. In CVST, thrombosis 
occurs in venous side of the brain circulation, 
leading to occlusion of one or more cerebral 
veins and dural venous sinus. Prognosis for 
functional recovery is favourable with early 
therapeutic and rehabilitation intervention. 

OBJECTIVE: To report the presenting clinical 
features of CVST, sequalae and outcome of 
individuals diagnosed with CVST and referred 
for neurorehabilitation. 

METHOD: Single—centre consecutive case 
series of CVST cases admitted between 2015-
2019. 

RESULTS:  

Case 1: 54 y.o lady presented with right 
hemiparesis and focal seizures. Diagnosed as 
superior sagittal sinus thrombosis with bilateral 
haemorrhagic parietal venous infarct. 
Developed bilateral paresis and fully 
dependent. With intensive rehabilitation, 
achieved full functional status within 6 
months. Case 2: 36 y.o lady presented with 
headache, vomiting and altered behavior. 
History of taking oral contraceptive. 
Investigation demonstrated internal cerebral 
vein, inferior sagittal sinus and straight sinus 
thrombosis causing bilateral basal ganglia, 
thalamus, corona radiata and corpus callosum 
infarction. She developed amnesic features 
with no focal motor impairment. Resultant 
memory issues resolved and returned to work 
within 6 months. Case 3: 42 y.o man 
presented with headache as the main 
symptom. Diagnosed as left transverse and 
sigmoid sinus thrombosis with temporal 
venous infarct, likely due to dehydration. 
Developed significant memory and attentional 
cognitive issues, requiring cognitive training. 
Resultant cognitive sequalae gradually 
improved at 1-year follow-up. Case 4: 39 y.o 
lady presented with headache, altered 
behaviour and subsequent generalized 
seizures. Diagnosed as sagittal sinus 
thrombosis with bifrontal haemorrhagic venous 
infarct with cerebral edema. Decompressive 
hemicraniectomy was performed. She has left 
hemiparesis, isolated cranial nerve paralysis 
with impaired executive function and memory. 
She underwent rehabilitation with good 
outcome and was totally independent within 3 
months. 

CONCLUSION: Clinical features in CVST are 
variable. Despite extensive brain involvement, 



favourable recovery is possible with early 
treatment and rehabilitation. 
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Question 

Engaging in physical activity can help with 
improving functional recovery and quality of life 
after stroke. There are numerous community 
spaces that promote physical activity but 
usage by stroke survivors remains low. Co-
designing community spaces with stakeholders 
has the potential to identify barriers and 
enablers so as to promote their use and 
increase physical activity after stroke. The 
research question is as follows: How would 
healthcare professionals, stroke survivors and 
their carers co-design community spaces to 
promote physical activity after stroke? 

Methods 

A stakeholder group was recruited to engage 
in three co-design workshops. Stakeholders 
were healthcare professionals, stroke survivors 
and carers who had experience of using 
community spaces. The three co-design 
workshops covered themes on research 
evidence and clinical guidelines supporting 
physical activity after stroke, practical 
examples of engaging in physical activity after 
stroke, and sharing of lived experiences of 
using community spaces for physical activity 
respectively. At each workshop, the 
stakeholders explored the themes and 
discussed barriers and enablers to physical 
activity in community spaces. Data were 
analysed using qualitative content analysis. 

Results 

The stakeholder group comprised 17 stroke 
survivors, five carers and five 
physiotherapists/occupational therapists 
(n=27). All stakeholders strongly agreed that 
involving service users in co-designing 
community spaces could promote physical 
activity after stroke. Five key recommendations 
emerged to promote physical activity in 

community spaces: i) prioritise or designate 
specific zones for stroke survivors, ii) install 
font-friendly instructions on equipment use, iii) 
offer a myriad of game-based activity 
platforms, iv) provide suggestions for individual 
and group exercises, and v) provide means of 
continuous evaluation of physical activity 
undertaken. 

Conclusions 

Stakeholder involvement in co-designing 
community spaces provided recommendations 
which can be implemented to promote physical 
activity after stroke. 
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1. Question 

Intensive use of the affected arm is important 
for recovery of arm function after stroke. We 
are developing a wrist-worn Arm Activity 
Tracker that aims to stimulate the amount and 
intensity of arm use outside supervised therapy 
sessions. The research question of this pilot 
study is: what is the usability and acceptance 
of the Arm Activity Tracker during daily life 
conditions in stroke survivors? 

2. Methods 

The Arm Activity Tracker consists of three 
wearable accelerometers to measure arm use: 
one at each wrist and one at the upper leg of 
the nonaffected side of the body. The wrist-
worn device on the affected arm provides 
vibrotactile and visual feedback to remind and 
motivate patients to use the affected arm. 
Stroke patients wore the device for one day (8 
hours) during inpatient rehabilitation. Usability 
and acceptance were evaluated by observation 
and by interviews. The interview consisted of 
the System Usability Scale (SUS) and a 
custom questionnaire. SUS scores were 



interpreted as: < 50 poor, 50-70 satisfactory, 
70-85 good, 85-100 excellent. The custom 
questionnaire evaluated acceptance of the 
main system components and functions on a 
Likert scale from 1 (not acceptable) to 5 (very 
acceptable). 

3. Results 

In total 13 stroke patients participated (10 
males, 3 females; age: 58±9 years (range 34-
72); Fugl-Meyer Upper Extremity score: 39±16 
(range: 14-60)). The SUS outcomes were 
86±12 (range: 58-100). Results from the 
custom questionnaire are shown in Figure 1 
and demonstrate good acceptance of the main 
system components and functions. A problem 
identified by observation was that four patients 
had difficulty with the closure mechanism of 
the wristbands. 

Figure 1. 

4. Conclusion 

Our preliminary results indicate a high general 
usability of the Arm Activity Tracker during 
daily life conditions in stroke patients. More 
specifically, the design of the main system 
components and functions was regarded as 
acceptable by patients. Only the wristband and 
closure mechanism need further optimization. 
Findings of this pilot study support the 
application of the Arm Activity Tracker in stroke 
patients to increase arm use outside 
supervised therapy sessions. A larger 
intervention study evaluating feasibility and 
effectiveness of the system is in preparation. 

Fig. 1 
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1. Question 

Objective data on the recovery of arm use after 
stroke is lacking. This explorative study 
investigated the recovery of objectively 
measured arm use during the first 6 months 
poststroke. In addition, we compared the 
recovery trajectory of objectively measured 
arm use between arm function recovery 
subgroups. 

2. Methods 

Stroke patients undergoing inpatient 
rehabilitation were included. We measured arm 
use for one week with an arm activity monitor 
based on accelerometry at 3, 12, and 26 
weeks poststroke. Two arm use outcomes 
were measured: 1) the total daily movement 
counts of the affected arm during sitting and 
standing, and 2) a ratio outcome calculated as 
the total daily movement counts during sitting 
and standing of the affected arm divided by the 
total daily movement counts during sitting and 
standing of the nonaffected arm. Arm function 
was measured at weeks 3, 12, and 26 
poststroke with the Fugl-Meyer upper extremity 
scale. We defined arm function recovery 
subgroups (poor, moderate, excellent) 
according to Van der Vliet et al. (2020). 
Generalized estimating equations were used to 
investigate differences between time points 
and arm function recovery subgroups. 

3. Results 

In total 33 stroke patients were included (26 
males, 7 females; age: 56±9 years (range: 37-
75)). Total daily affected arm use and the ratio 
improved between 3 weeks and 12 weeks 
poststroke (Fig. 1). Only the ratio improved 
between 3 and 26 weeks poststroke. Arm 
function recovery subgroups did not differ in 
changes in affected arm use (p=0.26) and ratio 
(p=0.25). The excellent arm function recovery 



subgroup showed a higher total daily use of 
the affected arm (p<0.001) and ratio (p<0.001) 
compared to the poor/moderate arm function 
recovery subgroup across all time points. 

Fig. 1. 

4. Conclusion 

This explorative study shows improvements in 
the total daily arm use and ratio during the first 
3 months poststroke. Changes in arm use over 
time did not differ between arm function 
recovery subgroups. However, the excellent 
arm function recovery subgroup showed higher 
arm use levels compared to the poor/moderate 
arm function recovery subgroup. These results 
imply that stroke patients with poor/moderate 
arm function recovery need additional support 
from clinicians to increase arm use. 

Fig. 1 
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Question: What is the smallest difference in 
gait speed between single-task and dual-task 
walking that is detectable by adults with 
stroke? 

Methods: 29 adults with stroke performed two 
cognitive-motor dual-tasks (walking with 
auditory Stroop or spontaneous speech) and 

single-task walking, each in a low-distraction 
(quiet hallway) and high-distraction (hospital 
lobby) setting. After each dual-task, 
participants were asked if they felt they walked 
faster, slower, or the same as their single-task 
walking using a 7-point scale (-3 much slower 
to +3 much faster). To determine the smallest 
patient-perceived change, we compared the 
average relative dual-task effect on gait speed 
(DTEg, %) for those who reported "no change" 
or "slightly slower" gait speed in each 
condition. 

Results: During dual-task walking with Stroop 
and low distraction, 93% of participants whose 
dual-task gait speed was slower than their 
single-task gait speed perceived that they 
walked slower. DTEg for those reporting 
"slightly slower" gait speed was -4.7% (SD 
5.3%), compared to DTEg 3.4% (SD 2.5, 
p=.001) for those reporting "no change." For 
the Stroop dual-task with high distraction, only 
58% of the participants who slowed down 
perceived that they walked slower. DTEg for 
those reporting "slightly slower" gait speed was 
-8.1% (SD 9.8%, n=10) compared to -1.3% 
(SD 6.3%, n=13, p=.057) for those perceiving 
"no change." For the speech dual-task with low 
distraction, all participants walked slower, but 
only 52% perceived that they walked slower. 
DTEg for those reporting "slightly slower" gait 
speed was -17.7% (SD 9.6%, n=9) compared 
to -9.3% (SD 4.8%, n=12, p=.036) for those 
declaring "no change." For the speech dual-
task with high distraction, 67% perceived that 
they slowed down. DTEg for those reporting 
"slightly slower" gait speed was -12.8% (SD 
14.3%, n=14) compared to -9.2% (SD 12.4%, 
n=8, p=.547) for those reporting "no change." 

Conclusions: The findings suggest that a 5-
18% relative decline in dual-task gait speed 
may be necessary for the change to be 
detectable to adults with stroke. The amount of 
change needed to be detectable appears to be 
higher for well-practiced dual-tasks (walking 
and talking) and in environments in which there 
are relatively more visual and auditory 
distractions. 
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Question Deficits in upper limb (UL) functional 
recovery persist in a large proportion of stroke 
survivors. Understanding how to obtain the 
best possible UL recovery is a major scientific, 
clinical and patient priority. UL sensorimotor 
recovery may be improved by training that 
focuses on identifying and remediating specific 
motor impairments of the individual. 
Impairments such as spasticity, weakness, and 
diminished range of active movement are 
related to deficits in the control of muscle 
activation thresholds in muscles of the elbow 
joint. Interventions aimed at reducing elbow 
muscle activation impairments may lead to 
better UL functional outcomes in stroke. 

Methods A training application incorporating 
virtual reality (VR) and personalized training 
was developed. The training application 
focuses on increasing the range of active 
control of the elbow during functional reaching 
movements. It was implemented in a multi-site 
study of 46 patients with sub-acute stroke in 
which reaching movements were done in a VR 
environment with and without an external 
constraint placed on the elbow. Patients 
performed 10 sessions of intensive UL training 
for 50 min/session, spaced over 2 weeks. In 
the experimental group, training was done with 
an external constraint placed on the elbow that 
limited the patient"s UL movements to ranges 
in the UL workspace in which elbow control 
was possible. The intervention was aimed at 
enhancing the range in which UL movements 
could be made without evoking excessive 
reflex activity. The control group practiced 
reaching in the same VR environment without 
elbow range limitations. 

Results The intervention was highly feasible, 
with a high level of patient satisfaction and no 
adverse events were recorded in either group. 
Both groups improved overall functional 
outcomes with the experimental group tending 
to have greater improvements in voluntary 
elbow range of motion and better movement 
quality (interjoint coordination) during UL 
reaching tasks.  

Conclusions Personalized training based on 
identifying and remediating specific elbow 

motor impairments may improve functional 
reaching in sub-acute stroke. The effect of 
combining this approach with remediation of 
other motor impairments affecting the shoulder 
and wrist should also be explored. 
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Introduction 

Stroke is the third most common cause of long-
term adult disability.The recovery of motor 
function of the upper limb determines ADL. 
Being able to predict it facilitates targeted 
rehabilitation strategies. Hence this 
prospective study. 

Aims & Ojectives 

To analyse multivariables to determine & 
predict the functional recovery of upper limb 
after acute ischemic stroke. 

• Clinically using Shoulder Abduction and 
Finger Extension (SAFE) score & Action 
Research Arm Test (ARAT) Score. 

• Radiologically using MRI – Diffusion tensor 
imaging & Fractional Anisotropy (FA) 
measurement. 

Material & Methods 

• Study site: Kamineni hospitals, Hyderabad. 
• Inclusion Criteria: 
? Patients with acute ischemic stroke within 
3days of onset 
? Patients aged >18yrs 
• Exclusion Criteria: 
? Patients with prior h/o Stroke/ seizures 
? MRI contraindicated patients, 
pregnancy, bilateral or posterior circulation 
strokes or cardioembolic strokes 
• Study design: Prospective observational 
study. 
• Sample size: 51 
• Time frame : Nov 2016 to March 2018. 

All the recruited 51 patients were assessed 
clinically using SAFE score, NIHS score 
initially and followed up with ARAT score. 



All the patients have undergone MRI using 1.5 
Tesla Seimens.  40 patients were cooperative 
for DTI & FA analysis. 

Results: 

Based on 3rd month post stroke ARAT score 
(ARAT III), they are grouped into good (ARAT 
= 34-57)  & poor recovery (ARAT = 0-33). In 
our study, 39 (76.5%) patients out of 51 had 
normal to near normal recovery. 

In our study there is a significant positive 
coorelation between SAFE score and ARAT III 
score. (r=0.458, p=0.01). 

In our study there is a significant negative 
correlation between fractional anisotropy 
asymmetry index and ARAT III score. (r=-
0.319,p=0.045).  

Conclusions 

This is the first Indian study of similar prototype 
to predict the functional recovery. 

More FA asymmetry index of posterior limb of 
internal capsule (PLIC) suggest more structural 
asymmetry of PLIC and poor recovery. 

Out of clinical and neuroimaging scales, 
clinical assessment scales have high 
significant predictive value of recovery. Thus 
with initial simple clinical assessment scales 
most of the recovery can be predicted. 

Fig. 1 
 

 
 
 

Fig. 2 
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Question: Adequate stroke services requires 
harmonization of clinical assessments allowing 
to answer the most common question after 
admission on a stroke unit: What is a patients" 
potential for neurological and functional 
recovery post-stroke?" 

Methods: Following international consensus 
(SRRR, Kwakkel et al. NNR 2017), we 
composed a clinically feasible set of routine 
measurements starting early post stroke 
encompassing 1) a core-set of clinical markers 
for recovery measured serially at fixed time 
points poststroke; 2) different levels of ICF that 
distinguish between neurological recovery of 
impairments and activities. Finally, the 
harmonized clinical data set should be 
collected and stored using a flexible web-
based infrastructure that instantaneously 
informs clinicians about patient-specific 
prediction profiles throughout the care chain.  

Results: Next to demographics, we composed 
and implemented a core-set of validated 
clinical assessments covering  the most 
important symptoms after stroke for predicting 
upper and lower limb function (Fugl Meyer 
upper and lower extremity scores) as well as 



upper limb capacity (i.e. Action Research Arm 
test, ARAT) and gait performance (i.e. 10 
meter walk test). A standardized online data-
entry and storage platform was developed 
based on the open source application 
GemsTracker (https://gemstracker.org/) 
including an interface with the statistical 
package "R". For online user- feedback of 
individual predictions of outcome in time a 
shiny app was developed 
(https://emcbiostatistics.shinyapps.io/Dynamic
PredictionARATapp/). First results on 
identification of clusters of recovery (Vliet et al. 
Ann Neurol 2020) and individual predictions of 
ARAT were obtained from a database 
containing over 400 subjects and 
prospectively, data of over 180 patients were 
collected by multiple stroke units and 
rehabilitation centers. 

Conclusions: PROFITS can provide time-
dependent personalized predictions of 
outcome after stroke including estimates of 
precision, based on a continuous cycle of 
improvement by ongoing data-collection 
striving for bigdata.Once implemented in 
routine clinical care, direct availability of 
predictions to patients and caregivers may 
contribute to the triage and customized 
rehabilitation of patients with stroke.  
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Question: Despite rapid recovery and 
favorable outcome, cognitive impairments after 
minor strokes are common. The MMSE and 
MOCA are two widely used tests for the 
screening of those cognitive dysfunctions. The 
use of the Symbol Digit Modalities Test 
(SDMT) is less common despite its sensitivity 
to mild cognitive impairment. Thus, we 
investigated the interest of adding the SDMT to 
the MOCA as a screening test after minor 
stoke. 

Methods: A retrospective study was 
conducted on patients with minor stroke 
(Ranking ≤ 2) who underwent cognitive 
assessment, including MOCA, SDMT, the 
Hospital Anxiety and Depression Scale (HAD) 

and the Questionnaire de Retour à la Vie 
Normale (QRNV). 

Results: 77 patients were included (61% 
males) with a mean age of 50,2±10,6 and a 
mean education of 12,2±2,4 years. The mean 
delay between stroke onset and assessment 
was 9,1±8,3 months. Among patients, 79% 
had an ischemic stroke, 10% underwent 
thrombectomy and 16% a thrombolysis. Stroke 
was located on the left hemisphere for 43% 
patients, right hemisphere for 44%, bilaterally 
for 11% and 2% had a meningeal 
haemorrhage. 55% patients performed under 
cut-off on MOCA (<26) and 86% on SDMT 
(≤55). Out of the 55% patients with an impaired 
score on MOCA, 88% had a SDMT score 
under cut-off, whereas among the 45% 
patients that performed normally on MOCA, 
83% patients had a SDMT score under cut-off. 
No significant difference was observed for 
HAD or QRNV score, whether patients 
performed normally or abnormally on MOCA. 
Moreover, MOCA and SDMT scores were 
significantly correlated (r = 0.484; p < 0.001). 

Conclusions: The detection of cognitive 
impairment after minor stroke, often performed 
using MOCA, can be improved by SDMT. 
Those disorders do not entirely account for 
normal day living recovery and do not seem to 
be explained by psychological factors. SDMT 
is effective for ascertaining slowed information 
processing speed which may account for white 
matter damage after minor stroke. 
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Question: Poststroke upper limb motor 
recovery can be quantified by assessing 
change on clinical outcome measures over 
time. For the interpretation of upper limb 
outcome measures, it is crucial to integrate 
meaningful change from a patient"s 
perspective. The magnitude of "Clinically 
Important Differences" (CIDs) may change 
across recovery phases whereas currently 
reported CIDs are mostly derived from 



randomized controlled trials. Therefore, we 
aimed to determine the CIDs of most 
frequently used upper limb outcome measures 
within the first three months poststroke, in 
patients receiving standard rehabilitation. 

Methods: In a longitudinal observational 
design, upper limb motor function of stroke 
survivors with initial upper limb impairment was 
assessed by using the Fugl-Meyer Motor 
Assessment upper limb subscale (FMMA-UE) 
at days 2, 8, 28 and 90 after stroke. The Action 
Research Arm Test (ARAT) and 14-item Motor 
Activity Log (MAL) amount of use (AOU) and 
quality of movement (QOM) subscales were 
assessed at days 8, 28 and 90. To assess the 
patient"s perceived global rating of change 
between time points, a 7-point Likert scale was 
used. Global rating of change was used as an 
anchor to determine CID cut-off values on the 
outcome measures by ROC-curve analyses 
within the acute phase (AC, day 2 to 8), early 
subacute phase (ESA, day 8 to 28), and 
between early subacute and late subacute 
phases (LSA, day 8 to 90). 

Results: Data of 81 stroke survivors (female 
38%; median age 73 [IQR 12]) were available. 
The CID for the FMMA-UE was 3.5 points in 
the AC phase (AUC 0.77), 5.5 points in the 
ESA phase (AUC 0.81), and 9.5 points 
between the ESA and LSA phase (AUC 0.69). 
For the ARAT, this was 4 points in the ESA 
phase (AUC 0.82) and 5.5 points from the ESA 
to the LSA phase (AUC 0.74). The CID for the 
MAL AOU and QOM amounted 0.52 and 0.53 
points in the ESA phase (AUC 0.85 and 0.82), 
and 0.43 and 0.36 points between the ESA 
and LSA phases (AUC 0.77 and 0.79). 

Conclusion: The CIDs of upper limb outcome 
measures are modulated by time after stroke 
onset. Therefore, the presented CIDs should 
be considered when interpreting observed 
changes in upper limb motor outcome during 
various recovery stages poststroke. 
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Objective: to assess the quality of life of 
patients with multiple aneurysms in the long-
term postoperative period after endovascular 
treatment, who had a history of subarachnoid 
hemorrhage. 

Materials and methods: in the study of 77 
patients with multiple AA. Men - 13%, women - 
87%; the average age is 54.16 ± 11.24 years. 
Patients had 2-6 AA. All patients underwent 1-
6 endovascular operations. Quality of life was 
assessed 6-24 months after surgery using the 
International Classification of Functioning 
(ICF). 

 Results: in the distant postoperative period, 
the performance was worse for domains 
associated with pain (b28010), memory 
functions (b144), attention (b140), less often 
with coordination of movements (b7602), 
muscle strength (b7302). More often, violations 
associated with walking (d450) and homework 
(d640) were identified. Complications of the 
acute period of SAH worsened QOL for the 
long-distance walking domain (d4501, p = 
0.04). Complications of EV had an effect on 
long distance walking (d4501, p = 0.03), and 
doing housework (d640, p = 0.01). The 
presence of a torn AA in the vertebral-basilar 
baseline reduced QOL for domains moving 
outside of their home and outside other 
buildings (d4602), doing housework (d640) (p 
<0.05). 

 Conclusions: ICF allows for a systematic 
analysis of the patient's condition after SAH 
and endovascular treatment, describing 
violations of various body functions according 
to a single system for assessing the severity of 
disorders. This allows a more objective 
assessment of the patient's condition in 
dynamics. 
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Question: Outcome measures are key to tailor 
rehabilitation goals to the stroke patient"s 
individual needs and to monitor recovery 
poststroke. The large number of available 
outcome measures leads to high variability in 
clinical use. The goal was to develop a core 
set of outcome measures for the motor domain 
to serve as a quality standard in clinical motor 
rehabilitation after stroke. 

Methods: Outcome mesures for the upper and 
lower extremities, and activities of daily living 
(ADL)/ stroke-specific outcomes were identified 
and presented to stroke rehabilitation experts 
in an electronic Delphi study. In round 1, 
clinical feasibility and relevance of the outcome 
measures were rated on a 7-point Likert scale. 
In round 2, those rated at least as "relevant" 
and "feasible" were hierarchical ranked within 
the body function, activities and participation 
domains of the International Classification of 
Functioning, Disability and Health. 
Furthermore, measurement time points 
poststroke were indicated. In round 3, answers 
were reviewed in reference to overall results to 
reach final consensus. 

Results: In total, 119 outcome measures were 
presented to 33 experts. The recommended 
core set includes the Fugl-Meyer Motor 
Assessment and Action Research Arm Test for 
the upper extremity section; the Fugl-Meyer 
Motor Assessment, 10-Meter Walk Test, 
Timed-up-and-Go and Berg Balance Scale for 
the lower extremity section; and the National 
Institutes of Health Stroke Scale, and Barthel 
Index or Functional Independence Measure for 
the ADL/ stroke-specific section. The Stroke 
Impact Scale was recommended for the 
participation domain of all sections. 
Recommended measurement time points are 
days 2±1 and 7; weeks 2, 4 and 12; 6 months 
poststroke and every following 6th month. 

Conclusions: Agreement was found upon a 
set of nine outcome measures for application 
in clinical motor rehabilitation poststroke, with 
seven measurement time points following 
stages of poststroke recovery. This clinical 
core set is complementary to existing 
recommendations for outcome measure 
assessment in stroke rehabilitation research. In 
a next step, the clinical core set should be 
implemented to improve international 
transparency, comparability, and quality of 
stroke rehabilitation. 
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Paresis, spasticity, spastic cocontraction and 
soft tissue shortening contribute to altered joint 
kinematics and decreased walking speed after 
a lesion of the central nervous system. Two 
parallel analyses - inter-segmental and inter-
muscular coordination - were conducted during 
swing phase of gait at preferred speed in 
subjects with chronic hemiparesis. The 
exploration of inter-segmental coordination 
used the measurement of hip, knee and ankle 
position and the calculation of the continuous 
relative phase (CRP) in sagittal plane between 
thigh and shank, and between shank and foot 
during gait. We calculated the Root-Mean 
Square (CRPRMS) over the swing phase. A 
small CRPRMS indicated a tendency of in-
phasing of the two segments, assimilating the 
coordination as an inter-segmental 
synchronization. The exploration on inter-
muscular coordination used the recruitment 
coefficient of agonists and of antagonists over 
three thirds of swing phase, based on the ratio 
between the RMS of the electromyogram over 
each period and the RMS of the same muscle 



electromyogram over 100 ms during maximal 
isometric voluntary contraction (MVC). We 
have reported that there is inter-segmental 
dephasing in normal gait, allowing easy 
forward movement of the lower limb throughout 
the gait cycle. In hemiparetic gait, there is 
almost in-phase coordination of thigh-shank-
foot, aggravated during swing phase. 
Measurements of paresis and overactivity in 
leg muscles show higher relative recruitment of 
tibialis anterior in swing phase (~90% MVC - in 
early swing -, vs ~30% on non paretic side) 
failing to overcome spastic cocontraction in 
triceps surae (~60% in late swing, vs ~20% on 
non paretic side). This impairs active 
dorsiflexion during swing. At proximal joints in 
early swing, overactivity in hamstrings (~80% 
MVC, vs ~30% on non paretic side) and rectus 
femoris (~30% MVC, vs ~15% on non paretic 
side) reduce active hip flexion and passive 
knee flexion. These alterations of muscle 
recruitment may contribute to decreasing 
dephasing in shank-foot and thigh-shank 
coordination. These analyses of inter-
segmental and inter-muscular coordination are 
useful to increase knowledge on the part of 
responsibility of the various physiopathological 
mechanisms in the functional disorder in 
hemiparesis. 
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Validation in health participants of a 
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Question: Prism adaptation is a classic 
technique for reversibly modifying 
sensorimotor correspondences, which today is 
considered to be one of the most promising 
methods for treating neglect symptoms. In 
stroke patients with right-sided lesions, 
repeated rightward prism adaptation sessions 
have been shown to ameliorate neglect 
symptoms up to several weeks. In 
neurologically healthy individuals, a single 
adaptation session to either leftward or 

rightward-deviating prisms induces significant 
sensorimotor after-effect (open-loop pointing 
shift) in opposite directions. Yet, only leftward 
adaptation induces neglect-like, rightward 
biases on visuospatial line bisection tasks. The 
purpose of this study is to assess both the 
sensorimotor and visuospatial effects of an 
innovative mixed reality prismatic adaptation 
device in healthy subjects. We anticipated to 
replicate the classical prismatic method 
aftereffects. 

Methods: Shaped after Schintu et al., 2014, 
our study included 40 healthy subjects. 20 
underwent adaptation to leftward-deviating 
mixed reality prism, and another 20 underwent 
adaptation to rightward-deviating mixed reality 
prisms. We assessed the time course of the 
adaptation induced modification in a classical 
perceptual line bisection (i.e., landmark) task, 
and an open-loop pointing task. Both tasks 
were repeatedly administered for 
approximately 40mn after a single session of 
adaptation to leftward or rightward prismatic 
deviation. 

Results: Preliminary results showed 
modifications in the expected direction in the 
open-loop pointing task after rightward and 
leftward prismatic deviation, and rightward line 
bisection bias following leftward adaptation. 

Conclusion: Our findings suggest that our 
innovative mixed reality-based prismatic device 
may represent a viable tool for, a clinical 
application to alleviate neglect symptoms. A 
clinical validation will start soon to validate the 
benefits and tolerability of this device in a 
clinical population. 

P0857 
Predictors for longitudinal 
progression of postural balance 
after stroke – a prospective cohort 
study  

D. Buvarp1, L. Rafsten1, T. Abzhandadze1, K. 
Stibrant Sunnerhagen1 

1Sahlgrenska Academy, Institute of Neuroscience and 
Physiology, Department of Clinical Neuroscience, 
Rehabilitation Medicine, Gothenburg, Sweden 

Question 

What are the predictors that can predict 
longitudinal changes of postural balance during 
the first year poststroke? The aim of this study 



was to identify predictors for longitudinal 
prediction of postural balance recovery. 

Method 

The study was of a longitudinal and 
prospective design and the data is a subset of 
a large project (Gothenburg Very Early 
Supported Discharge). The postural balance 
was assessed using Berg Balance Scale 
(BBS) across five different occasions: five days 
after onset, within 24 hours after discharge, 
one month after discharge, three months and 
one year after stroke onset. Quantile 
regression models with adaptive Least 
Absolute Shrinkage and Selection Operator 
(LASSO) were used to predict postural balance 
recovery. Demographic and clinical features of 
impairments (e.g. Fugl-Meyer Assessment and 
modified Rankin scale, mRS) as well as activity 
limitations (e.g. Barthel Index) were included in 
the model development. Data were divided into 
80% for the training dataset and 20% for the 
test dataset. The test dataset was used to 
validate predictors and model prediction. 

Preliminary results 

Ninety-one participants (median age 76 years, 
range 37-96, 36 female [40%]) were included 
in the analysis. The mean (SD) BBS increased 
by 3 (9) points at one-year poststroke 
(P=0.028), compared to baseline. The 
maximum improvement occurred during the 
first three months after stroke onset (mean diff 
BBS= 5, P<0.001). Better lower-limb motor 
function, independency of transfer and mobility 
and lower mRS score at baseline were 
associated with significantly greater 
improvement in postural balance during the 
first year poststroke. Higher mRS score at 
three months poststroke and dependency of 
toilet use at baseline were significant 
predictors for a decline in postural balance. 

Conclusions 

Persons with stroke improved their postural 
balance during the first year poststroke. A 
better knowledge of postural balance change 
over time would facilitate prediction of fall risk 
and better plans for rehabilitation in terms of 
intensity and volume. 
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Question: Is the energy cost of walking (ECw) 
associated with daily ambulatory activity in 
physically inactive and chronic post-stroke 
individuals? Methods: This is a correlational, 
cross-sectional study. Breath-by-breath oxygen 
uptake (V̇O2) was collected during the six-
minute walk test (6MWT) using a portable 
metabolic analyzer (Oxycon Mobile). The 
standard deviation of relative oxygen uptake 
(mL/kg/min) over the last three minutes of the 
6MWT was used to define the steady-state 
V̇O2 (V̇O2ss). Individuals with values of 
relative V̇O2 > 2.0 mL/kg/min and/or 
respiratory exchange ratio > 1.1 were excluded 
from the analysis. The ECw was calculated by 
dividing the mean V̇O2ss by the walking speed 
achieved during the 6MWT. Then, a wearable 
activity monitor [StepWatch Activity Monitor 
(SAM)] was placed on the participants" 
nonparetic ankle and removed nine days later. 
Based on the seven-day rate of stepping, we 
calculated: peak activity index (mean steps/min 
of the fastest 30 minutes over 24 hours, but not 
necessarily consecutive) and Max20, Max30 
and Max60 (mean maximum steps/min taken 
during continuous intervals of 20, 30, and 60 
minutes, respectively). Spearman"s rank 
correlation coefficient (rs) was used to 
determine whether there is a significant 
correlation between the ECw with the 
following: peak activity index, Max20, Max30, 
and Max60. The 95% confidence interval 
(CI95) around rs was based on Fisher"s r-to-z 
transformation. Results: Twenty-four post-
stroke and physically inactive participants took 
part in the study [men (65%); age (61±9 years 
old); body mass index (28.0±3.8 kg/m2); motor 
function Fugl-Meyer (score 68±32); number of 
steps (4011±1813 steps/day); peak activity 
index (32±8 steps/min); Max20 (22±8 
steps/min); Max30 (18±7 steps/min); Max60 
(14±5 steps/min); ECw (0.24±0.10 mL/kg/m)]. 
The ECw was correlated with the following: 
peak activity index [rs (CI95) = -0.61 (-0.81 a -
0.28), p = 0.002], Max20 [rs (CI95) = -0.63 (-
0.82 a -0.30), p = 0.001], Max30 [rs (CI95) = -
0.59 (-0.80 a -0.25), p = 0.002] and Max60 [rs 
(CI95) = -0.54 (-0.78 a -0.18), p = 0.006]. 



Conclusion: The ECw is related to a low level 
of effort throughout the day and a low ability to 
sustain a high level of effort for long periods of 
time in chronic post-stroke individuals. 

P0859 
Is there a link between fall 
occurrence in post stroke patients 
and characteristics of their 
anticipated and unanticipated U-
turns? 
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Yelnik1,2 
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1.Question:  Turning during ambulation is a 
common action. Balance control through trunk 
movement and correct body segments 
sequencing ensure a safe U-turn, especially 
when it is unanticipated. However, it could be 
challenging after stroke. We aim to compare 
unanticipated and anticipated U-turns 
parameters, to investigate any correlation 
between these parameters, clinical evaluations 
and fall occurrence in post stroke patients.    

2.Methods: A retrospective study was 
performed on thirty stroke patients who had a 
U-turn evaluation with inertial measurements 
units. They were asked to walk at a self-
selected speed and were instructed to make U-
turn after ten-meter walk, with four inertial 
measurement units on the head, trunk, and 
feet. They did three unanticipated and three 
anticipated U-turns. The turning duration, the 
U-turn strategy ((Barrois, 2017), and body 
segments sequencing were analyzed. Clinical 
evaluations (lower limb Fugl-meyer subpart, 
Frontal Assessment Battery, NIHSS,Bell"s 
test) as fall occurrence following the stroke 
were collected. 

3.Results: The median time of unanticipated U-
turns (2.28 (0.84) seconds) is shorter than that 
of anticipated U-turns (2.58 (0.90) seconds). 
(p=0.01). Body segments Sequencing was 
different in anticipated and unanticipated U-
turns (p<0.01) .When the U-turn is 
unanticipated, patients tend to turn 
simultaneously their heads and trunks, or to 
turn their trunks before their heads, unlike in 
the anticipated U-turns, where the head starts 
to move before the rest of the body. Fall 
occurrence following the stroke were collected 
for 22/30 patients and concerned 41% of 
patients with one hip fracture, one humeral 

fracture, 2 hematomas and one costal pain. 
None association were found between fall 
occurrence and clinical evaluations. On the 
first unanticipated U-turn, falling patients 
turned more often simultaneously their head 
and trunk (66.6% versus 15.3%) than non-
falling patients who tend to turn their head 
before their trunk (54%) (p=0.029). 

4.Conclusion: Unanticipated U-turns differ from 
anticipated ones in duration and body 
segments sequencing. Falling patients tended 
to have more often an altered body segment 
sequencing in the first unanticipated U-turn. 
These results need to be confirmed in a 
prospective study. 

P0860 
Effects of a long-term self-stretch 
program in the lower limb on active 
range of motion and function in 
patients with chronic spastic 
paresis 
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Colas1, E. Hutin1, N. Bayle1, J. M. Gracies1 
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Question: Unlike community-based physical 
therapy, long-term self-stretching programs 
through Guided Self-rehabilitation Contracts 
(GSC) have been shown to increase muscle 
extensibility in chronic hemiparesis. The aim of 
this study was to evaluate the effects of a ≥1-
year lower limb self-stretch program in spastic 
paresis on active range of motion and 
ambulation speed. 

Methods: This retrospective study compared 
self-stretched vs non-self-stretched muscles in 
patients with chronic hemi- or paraparesis (>1 
year since onset), who were involved in a GSC 
program for >1 year and evaluated >6 times a 
year. Among gluteus maximus, hamstrings, 
vastus, rectus femoris, soleus and 
gastrocnemius, prescriptions for a daily home-
based program combining high-load, 
prolonged, self-stretch postures and series of 
rapid alternating efforts of maximal amplitude 
against the target muscle, were primarily 
based on an initial coefficient of shortening 
>10%. Coefficient of shortening was defined as 
CSH=[(XN-XV1)/XN] (XV1=maximal passive 
extensibility; XN, normally expected amplitude). 
Changes from baseline in XA, maximal active 
range of motion against the tested muscle, and 
in the coefficient of weakness (CW=[(XV1-
XA)/XV1], were compared between self-



stretched and non-self-stretched muscles. 
Meaningful XA change was defined as ΔXA>5° 
for plantar flexors and >10° for proximal 
muscles. Correlation between composite XA 
(CXA, mean for the six muscles) and ten-meter 
ambulation speed (AS10) was explored. 

Results: Among 29 participants included (14 
women, mean age 44, range 29-59), 45% of 
self-stretched muscles showed meaningful ΔXA 
after one year vs 11% of non-self-stretched 
muscles (P<0.0001, Chi2). ΔCW was -
11.3%(CI95[-26.5;+3.9]) in self-stretched vs 
+13.8%(CI95[+2.1;+25.5]) in non-self-stretched 
muscles (P<0.01, t-test). Ambulation speed, 
which increased from 0.81m/sec 
(CI95[0.67;0.95]) to 1.15m/sec 
(CI95[1.01;1.29]; +39%, P<0.0001), correlated 
with CXA after one year (r=0.63, P=0.0002, 
respectively). 

Conclusion: Therapists should consider 
prescribing a long-term lower limb self-stretch 
program using GSC, combining self-stretch 
postures and active training, as this may 
improve active movement and function in 
adult-onset chronic paresis. 

P0861 
Annual frequency of follow-up visits 
and progression of upper limb 
function in patients with chronic 
stroke-induced hemiparesis 
following a guided self-rehabilitation 
contract 
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Chemouilli1, J. M. Gracies1 
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Question 

The Modified Frenchay Scale (MFS) has been 
validated for upper limb active function 
assessment in patients with chronic stroke-
induced hemiparesis. For patients involved in a 
Guided Self-rehabilitation Contract and 
returning a diary to the neurorehabilitation 
physician, we hypothesize that the progression 
of upper limb active function is related to the 
annual frequency of follow-up visits. 

Methods 

We performed a retrospective, monocentric, 
chart review of the 26 consecutive patients 
with chronic stroke-induced upper limb spastic 

paresis, who following a Guided Self-
rehabilitation Contract between January 2014 
and December 2019, with at least 2 
assessments per year, and assessed using the 
Modified Frenchay Scale (MFS). 

We explored correlation between the annual 
changes in MFS scores (DMFS) and the 
annual frequency of follow-up visits (n). 

Results 

MFS score annual progression tended to be 
correlated with the annual frequency of clinic 
visits (DMFS=0.1; 0.2; 0.35; 0.27 and 0.6 for 
n=2; 3; 4, 5 and 6 visits, respectively; p=0.08, 
r2=0,78). 

Conclusion 

Improvement of upper limb function in patients 
with stroke-induced chronic upper limb spastic 
paresis following a Guided Self-rehabilitation 
Contract could be related with the frequency of 
follow-up visits. The question of the therapeutic 
frequency of visits in neurorehabilitation is 
raised in this preliminary work, the preferred 
number being potentially around 6 visits per 
year. Motivation maintenance may depend on 
the frequency of clinical visits. 

P0862 
Validation of the SOAR and m-SOAR 
scores to predict length of stay in 
Chilean acute stroke patients 

V. Navia1, P. Lavados1, V. Olavarria1, A. 
Brunser1, C. Villafranca1 

1Clinica Alemana De Santiago, Neurologia, Santiago, Chile 

Introduction: Hospital length of stay (LOS) is 
the largest contributor of direct stroke care 
cost.  Determining LOS is important to identify 
areas where to focus cost-control strategies. 
LOS is associated with rehabilitation 
requirements.                                 

Several scores have been proposed to predict 
LOS.  

Aim: We aimed to compare the validity of 
SOAR and m SOAR scores in our cohort of 
patients with acute ischemic strokes (AIS).  

Methods:  Data from our prospective stroke 
registry (RECCA) of patients admitted in 
Clínica Alemana de Santiago with AIS from 



february 2017 to december 2019 was used to 
obtain both the SOAR and m-SOAR scores. 
We dichotomized LOS at the median obtained 
for the study cohort (4.5 days) and calculated 
accuracy at different cutoff points of both 
scores. We obtained ROC curves and 
compared areas under the curve for both 
scores.                           

Results: A total of 547 acute stroke patients 
(mean age 72 years) were included in present 
study. The median of hospitalization was 4,5 
days. The optimal cutoff point of SOAR and m-
SOAR score was 2 points.. The AUC of the 
SOAR score and m-SOAR score were 
0.81(95% CI 0.78 - 0.83) and 0.75 (95% CI 
0.72- 0.77) respectively.  

Conclusion: The SOAR score showed higher 
validity in predicting LOS in this cohort of AIS 
patients. 
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lower limb in the real environment – 
a case series 
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Question: Constraint-induced Movement 
Therapy (CIMT) is a family of techniques that 
has been reported as one the most effective 
intervention for improving functional use and 
motor skills of a more-affected upper extremity 
(UE). The UE-CIMT protocol has been 
modified for use with the lower extremity (LE) 
and a few studies have examined the effect of 
the LE-CIMT on LE function. However, the 
studies that have applied the LE-CIMT protocol 
in people with stroke, did not use the complete 
protocol (i.e., with a fully developed transfer 
package). Thus, information about the effects 
of the complete LE-CIMT protocol is greatly 
needed. The purpose of this study was to 
investigate the effect of the LE-CIMT protocol 
on gait and use of the lower limb in the real 
environment. 

Methods: Twelve participants of both sexes 
with chronic hemiparesis after stroke and 
mean age of 68.4 ± 9.8 years, completed the 
protocol after evaluation with Mini Mental and 
motor recovery level by Fugl Meyer. The 
LEMAL (Lower Extremity Motor Activity Log) 
interview assessed the use of the lower limb in 
the real environment. It is a patient reported 
outcome that assesses more-affected LE use 
in 14 activities and has 3 scales: Assistance 
Scale, Functional Performance Scale, and 
Confidence Scale. Evaluation of the gait linear 
data were collected by kinematic analysis. 
After the end of the evaluations, the 
participants were submitted to 10 days of LE-
CIMT for three hours including all components 
of the intervention protocol. At the end of the 
protocol, all the tests were repeated within one 
week. 

Results: Significant changes in functional 
performance and level of confidence assessed 
by LEMAL were observed. The linear 
measurements of the kinematics such as 
symmetry, gait speed, cadence, percentage of 
the stance and the swing phase also changed 
significantly after the LE-CIMT protocol (Figure 
1). 

Conclusion: The LE-CIMT is a potential tool 
to improve gait and use of the more affected 
LE of people with chronic stroke. Further 
investigation about the effect of LE-CIMT in 
comparison with other interventions still 
needed. Also, studies with larger sample size 
should be conducted. 

FIGURE LEGENDS: 

Figure 1. Kinematics results. Mean DIF: mean 
difference and 95% confidence interval. 

Fig. 1 
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1. Question: Visual vertical (VV) disorder is 
highly prevalend after brain lesion and 
negatively impacts functional recovery. Studies 
performed in patients after stroke have 
indicated different neuroanatomical locations 
involved in VV disorder. Here we assessed the 
available literature in a systematic assessment 
of the neuroanatomical basis of the visual 
vertical disorder. 

2. Methods: We performed a coordinate-based 
meta-analysis of the studies published up to 
December 2019. The analysis was performed 
using GingerALE software version 3.0.2. 

3. Results: We found a total of 238 subjects 
with 21 foci in 4 qualifying studies. The ALE 
meta-analysis revealed 11 significant clusters 
in both hemispheres. In the right hemisphere, 
the clusters were Insula, Superior Temporal 
Gyrus (STG), Ventral Posterior Medial Nucleus 
of the Thalamus, Inferior Parietal Lobule (IPL), 
Sub-gyral, Inferior Frontal Gyrus (IFG), and 2 
white matter (WM) regions. In the left 
hemisphere, the observed clusters including 
Insula, Claustrum, Lateral Posterior Nucleus, 
and 1 WM region. 

4. Conclusion: The present work indicated the 
sites of critical lesions associated with VV 
disorders, which involve several bilateral 
cortical and subcortical areas, as well as the 
dominance of the right hemisphere for VV in 
humans. 

P0866 
The impact of drive on recovery of 
upper limb and lower limb everyday 
functions through 
neurorehabilitation 

P. Heidrun1, G. Maier1, H. Wittenberg1, B. 
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Question 

Stroke does not only lead to impairments in 
motor functions, but often to reductions in drive 
and self-initiated action. Such motivational 
impairments are likely to weaken the functional 
recovery achieved through neurorehabilitation, 
because they reduce the training intensity 
reached in a therapy session and the amount 
of self-directed training patients perform 
outside of therapy. Yet, this hypothesized 
recovery-reducing effect remains relatively 
unexplored, and little is known about how drive 
and drive impairments develop over the course 
of post-acute neurorehabilitation. 

Methods 

We collected prospective data from over 500 
patients with stroke in inpatient 
neurorehabilitation and tested whether 
observed drive early during neurorehabilitation 
predicts recovery of independence and how 
drive and self-initiated action develops over the 
course of time.  

Patient"s drive and self-initiated action was 
rated by the occupational therapist on a weekly 
basis, using a six level scale (ranging from 0 – 
"Does not respond to encouragement, shows 
no interest in therapy, is difficult to motivate" to 
5 – "Demands adjustment of the degree of 
difficulty of the exercise program, remains 
constantly motivated in training, performs self 
exercises consistently and reliably").  
Independence in 3 lower limb functions 
(transfers, gait, stairs) and 2 upper limb 
functions (dressing, washing) were measured 
with these items of SINGER (Scores of 
Independence for Neurologic and Geriatric 
Rehabilitation)1 once a week during the entire 
stay of inpatient rehabilitation. 

Time-series and regression analyses will be 
conducted to characterize the temporal 
dynamics of drive impairments in the first few 
months post stroke and to determine the 
impact of impaired drive on proportional 
recovery through neurorehabilitation. 

Results 

Due to Corona-Crisis Data collection slwoed 
down. Detailed results will be presented as 
soon as possible 

Conclusion 

We expect to show that reduced drive is 
declining the rehabilitation progress of upper 



and lower limb functions. Therefore it will be 
necessary to develop possible therapeutic 
options to improve drive. 

1 Gerdes N et al. Scores of Independence for 
Neurologic and Geriatric Rehabilitation 
(SINGER). Die Rehabilitation 2012; 51(5):289-
99 
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QUESTION:  Stroke patients often develop 
adaptive muscle changes as a result of neural 
and non-neural processes. However, it is still 
unclear how these adaptive muscle volume 
changes after stroke are related to muscle 
weakness and compensation strategies such 
as disuse or overuse. Therefore, there is a 
need for objective assessment for diagnosis 
and follow-up of muscle belly volume after 
stroke. In this study, we evaluated the 
feasibility of a three-D-freehand ultrasound 
technique (3DfUS) of the medial 
gastrocnemius muscle belly volume in stroke 
patients. 

METHODS: Medial gastrocnemius muscle 
belly volume of five chronic first-ever stroke 
patients was measured by 3DfUS, at rest on 
two occasions by two evaluators. Intra- and 
interrater reliability was assessed for data 
acquisition and data processing using the intra-
class correlation coefficient (ICC) and the 
standard error of measurement (SEM). 

RESULTS: The test-retest reliability was very 
good for both acquisition (intra-rater ICC=0.99, 
inter-rater ICC=0.98) and processing (intra-
rater ICC=0.99, inter-rater ICC=0.993). SEM 
values expressed as a percentage of the 
muscle volume ranged from 0.7 to 2.4% for 
both intra- and inter-rater data acquisition and 
data processing.   

CONCLUSION: Initial reliability findings 
support the application of a clinically feasible 
3DfUS for muscle belly volume quantification 
of the medial gastrocnemius in chronic first-

ever stroke patients, and warrant further 
investigation. 
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Questions: Implementing research into practice 
remains a challenge in the delivery of best care 
to stroke survivors. Stakeholder engagement in 
the co-design of stroke interventions may 
facilitate more relevant and implementable 
research. However, there is a lack of practical 
guidance on how to achieve this in a 
meaningful and respectful way.  We present 
our approach to stakeholder engagement to 
address the questions: What concepts were 
used to facilitate engagement, and what were 
the challenges and facilitators of this process? 

Methods: Our study engaged stakeholders 
through an Integrated Knowledge Translation 
(IKT) approach to co-design to refine an 
intervention to be ready for a clinical trial. Our 
approach was consistent with the Medical 
Research Council's framework for the 
development of complex interventions, and the 
Stroke Recovery and Rehabilitation 
Roundtable recommendations. The 10 
member IKT partnership representing 
healthcare workers, stroke survivors, and 
researchers led the project, which involved 32 
stakeholder participants and comprised of 4 
phases of workshops. The approach was 
mapped against the concepts for knowledge 
user engagement in health research to identify 
the concepts applied in our study. Challenges 



and facilitators to the process were also 
identified. 

Results: 11 of the 15 concepts for knowledge 
user engagement in health research were 
employed in our IKT approach. These included 
researcher and knowledge user support and 
preparation; relational processes; and, the 
involvement of knowledge users in the 
determination of the research agenda, 
research questions, resources, and sustaining 
the project. A 7-month timeline and a lack of 
funding required prioritization of the strategies 
employed to engage knowledge users in our 
project and limited the application of some 
concepts such as preparation and support. A 
partnership that encouraged reflection and 
feedback with the commitment and flexibility to 
respond appropriately was needed. 

Conclusion: Our study used several concepts 
to facilitate stakeholder engagement. We 
identified that a strong partnership between 
researchers and stakeholders facilitated 
engagement. Further research to identify 
systems to support the concepts of stakeholder 
engagement is warranted. 

P0869 
Incremental mobilization of patients 
in the acute period of ischemic 
stroke – prevention of orthostatic 
intolerance 

D. Khramtsov1, Y. Vorokhta1, T. Muratova1, S. 
Kotov1, A. Stoyanov1, M. Vikarenko1, I. 
Dobush1, G. Kozlova1 

1Odessa National Medical University, Neurology 
Department, Odessa, Ukraine 

The aim of the study was to assess the 
effectiveness of the prevention of orthostatic 
intolerance in incremental mobilization of 
stroke patients. 

The study was performed at the ONMedU 
University Hospital during 2018-2019. 89 
patients performed hardware verticalization 
took part in the study. To prevent orthostatic 
intolerance, all patients used elastic knitwear 
or pneumocompression of the lower 
extremities. Additionally, 40 patients used an 
elastic bandage of the anterior abdominal wall 
(group B). As a control (group A, n = 49), 
patients were considered for whom the 
banding procedure was not carried out. 
Treatment efficacy was assessed by changes 
in NIHSS, BI, RMI,  STREAM after discharge. 

In 2 (5%) patients of group B and in 4 (8.2%) 
patients of group A syncopes occurred, in 3 
(7.5%) of group А - episodes of ventricular 
tachycardia, another 12 (13.5%) patients of 
both groups - other types of arrhythmias. SpO2 
reduction was observed in 9 (10.1%) patients. 
Hypotension was observed in 28 (57.1%) 
patients of group A and 17 (42.5%) of group B. 
RMI and STREAM indices showed a tendency 
to an increase - respectively 9.1 ± 0.2 points 
and 87 ± 3 points in group A, 9.7 ± 0.2 and 90 
± 4 points in the group. BI increased on 
average by 15 ± 0.3 points in group A, and by 
19 ± 0.4 points in group B. 

In general, the use of banding of the anterior 
abdominal wall reduces the number of 
syncopal conditions and episodes of 
hypotension during incremental mobilization in 
patients with ischemic stroke 

P0870 
Bestest item-based balance training 
in a post-cerebellar stroke patient – 
a case study 
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Background And Aims Stroke is the leading 
cause of disability worldide and has many 
consequences. The deterioration of balance 
due to stroke is associated with an increased 
risk of falling. Balance does not depend on a 
single system, but rather the result of the 
interdependence of the various subsystems. 
For proper clinical assessment of balance in 
stroke, all these subsystems should be 
assessed. The BESTest is the a outcome 
measure (OM) developed that evaluates the 
subsystems of balance. If OM are constructed 
to evaluate a particular function then if we use 
the OM items as treatment exercises, we will, 
through the repetition of these exercises and 
consequent motor relearning, improve the 
performance in the OM. The main goal of this 
case study is to describe a protocol of a 
physiotherapy intervention, based on BESTest 
items, to improve balance and decrease the 
risk of falls in an subject with balance 
problems, and to describe the results 
obtained. Methods A 52 years male patient 
with a diagnosis of cerebellar ischemic stroke 
with 30 days of evolution with balance 
problems. A combination of exercises based 
on the BESTest items were used during 7 
weeks. Results Balance and risk of falls were 



re-evaluated, there was an increase in all 
BESTest itens and there was an improvement 
in the Modified Falls Eficacy Scale 
scale. Conclusions The application of this 
balance training was possible in the sense that 
the goals set by the physiotherapy and the 
goals of the subject were met. This protocol 
was described and applied and its results were 
positive. 

P0871 
Upper limb alignment with kinesio 
taping and gait improvement in 
stroke – a case report 

I. Baleia1,2, T. Oom de Sousa1,2, A. Palma2 
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Background And Aims 

Stroke is one of the leading causes of death 
worldwide and leads to dysfunctions in terms 
of structure, function, activity and participation. 
Motor deficits after stroke result in a bad 
alignment and low muscular activation of most 
affected side limbs, conditioning mobility and 
gait in stroke subjects. Therefore, 
physiotherapy could increase functionality and 
improve quality of life. The main objective of 
this study is to describe and analyze the gait of 
a stroke subject after intervention of 
physiotherapy based on the correct alignment 
of the upper limb with application of Kinesio 
Taping. 

Methods 

The subject was a female, 50 years old, clinical 
diagnosis of right ischemic stroke with 5 
months of evolution. Presents left hemiparesis 
without any functionality and poor alignment of 
the left upper limb, and with gait impairments. 
Posture, gait pattern and gait velocity (through 
the 10 metres walking test) were analyzed in 
three conditions: (1) without Kinesio Taping 
(evaluation 1); (2) immediately after the 
Kinesio Taping application (evaluation 2); and 
(3) 24h later (evaluation 3). 

 

 

 

 

Results 

In the conditions (2) and (3) there was better 
alignment of the upper limb, more gait 
symmetry and an increase in gait speed. 

Conclusions 

The results obtained in this study seem to 
meet with the few existing studies on this topic, 
that is, correct alignment of the upper limb 
improves postural changes as it decreases the 
compensations, promotes major gait symmetry 
and increases gait speed. 

Fig. 1 
 

 
Fig. 2 
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Same needs, different solutions – 
working with communities to find 
out what will improve life after 
stroke 
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Question 

What are the needs and gaps in services for 
people living with stroke in diverse 
communities and what solutions do 
stakeholders living within those communities 
identify? 

Method 

The World Café method was used as a forum 
for discussion and networking in a project 
established as a collaboration between a non-
government agency and a university. Three 
World Cafés for stroke recovery were 
conducted: one rural, one urban-multicultural 
and one indigenous setting. We targeted 
communities with limited access to stroke 
recovery resources. 

Results 

52 people attended, including stroke survivors 
and carers, health authority managers and 
clinicians as well as staff from municipal 
councils and non-government organisations. 

There are large gaps in ongoing care and 
follow up after discharge. Goal setting and 
planning was often not done well. Family and 
friends need to be included in support services 
for stroke survivors. Communication, transport 
and services can be improved. Finding the 
right information at the right time is 
challenging. 

To address stated needs, people suggested 
that existing community resources should be 
mapped. Partnerships were valuable to 
support access to information, develop 
sustainable solutions, provide training for 
health professionals and community workers in 

working with people after stroke. Partnerships 
were valued and could be between health 
authority staff, community organisations and/or 
universities. Advocates, peers and community 
navigators can be part of a community solution 

Conclusion 

The needs of stroke survivors and their 
community are mostly universal, but the 
solutions and interventions need to be specific 
to each community context. 

Improved transitions in care are a priority. 
Many proposed solutions are possible with 
service redesign and by establishing 
partnerships with people and organisations 
already working in this area. Community 
integration of stroke survivors and inclusive 
support of their family and caregivers is really a 
matter of increased collaboration and 
communication between the resources. 

Stroke survivors and their family are active 
actors in their recovery, and their involvement 
in development of effective interventions and 
strategies is central. 

P0873 
The effectiveness of extracorporeal 
shock wave therapy for improving 
upper limb spasticity and 
functionality in stroke patients – a 
systematic review and meta-
analysis 

R. Cabanas-Valdés1, P. Serra-Llobet1, P. R. 
Rodriguez-Rubio1, C. López-de–Celis1, M. 
Llauró-Fores2, J. Calvo-Sanz1 

1Universitat Internacional deCatalunya, Physiotherapy, 
Barcelona, Spain 2School of Health Science Blanquerna, 
Ramon Llull University, Physioterapy, Barcelona, Spain 

Introduction: Loss of hand function after 
stroke is a major cause of long-term disability 
therefore arm rehabilitation research is a 
priority. Upper limb impairment affects between 
48-77% of people following stroke and it 
affects function and health-related quality of 
life. This is due in part to the presence of 
spasticity. A recent review5 showed positive 
effects of extracorporeal shock waves for 
reducing lower limb spasticity after a stroke. 
However, to our knowledge, there are no-
specific reviews focused on the upper 
extremity in these individuals.           



Objective: To assess the effectiveness of 
Extracorporeal Shock Wave Therapy for 
reducing spasticity and improving the 
functionality of the upper limb in stroke 
survivors. 

Data Sources: A systematic review of 
MEDLINE, Cochrane Central Register of 
Controlled Trials, CINAHL, PEDro, 
REHABDATA, Scielo, Scopus, Web of 
Science, Tripdatabase, and Epistemonikos 
from 1980 to January 2020 was carried out. 

Review Methods:  The bibliography was 
screened to identify randomized controlled 
clinical trials that applied extracorporeal shock 
waves to upper limb spastic muscles in post-
stroke individuals. Two reviewers 
independently screened references, selected 
relevant studies, extracted data, and assessed 
risk of bias using the PEDro scale. The primary 
outcome was the spasticity and the 
functionality of the upper limb. 

Results:  A total of 1.103 studies were 
identified and 16 randomized controlled trials 
were finally included and 764 individuals were 
analyzed. A meta-analysis was performed and 
a beneficial effect on spasticity was found. The 
mean difference (MD) on the Modified 
Ashworth Scale for comparison extracorporeal 
shock wave versus sham was -0.28; with a 
95% confidence interval (CI) from -0.54 to -
0.03. The MD of the comparison of 
extracorporeal shock wave plus conventional 
physiotherapy versus conventional 
physiotherapy was -1.78; 95% CI from -2.02 to 
-1.53. The MD for upper limb motor-function 
using the Fugl Meyer Assessment was 0.94; 
95% CI from 0.42 to 1.47 in the short term and 
0.97; 95% CI from 0.19 to 1.74 in the medium 
term. 

Conclusion: The extracorporeal shock wave 
therapy is effective for reducing upper limb 
spasticity. Adding it to conventional therapy 
provides an additional benefit. 
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The goal-oriented approach is the 
key in rehabilitation of chronic 
neurological conditions – a case of 
post-stroke dystonia 

A. Joshi1 
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Question: 

Dystonia is the second most common 
movement disorder post-stroke which can be 
focal, segmental or hemi-dystonia. It has a 
severe impact on activities of daily living. 
Proper diagnosis and timely treatment are 
important to prevent a detrimental effect on an 
individual"s quality of life. Due to low 
prevalence, there are no established treatment 
guidelines. Chemo-denervation with botulinum 
toxin is the cornerstone of the symptomatic 
treatment of focal or segmental post-stroke 
dystonia. The treatment strategies should be 



well directed for better analysis and outcome, 
especially in long-standing or chronic cases. 
This study shows a goal-oriented approach 
combined with chemo-denervation by 
botulinum toxin in a 54 years old male with 
post-stroke dystonia of 10 years duration. 

Method: 

Patient-centered goals were established, 
targeting bed mobility, transfer mobility and 
ambulation, using Goal Attainment Scale 
(GAS) with the involvement of patient and 
family. The chemo-denervation was done with 
botulinum toxin A injection for left forearm and 
left leg muscles interfering in the task 
execution. The task-specific training was given 
targeting the pre-set goals. 

Result: 

Improvement at the end of 6 weeks was 
documented in bed mobility, transfer mobility, 
and ambulation as shown in table 1. The 
outcome measurement was done using the 
GAS calculation sheet 
(https://www.kcl.ac.uk/cicelysaunders/resource
s/tools/gas). The baseline and outcome GAS 
scores were 30.2 and 45.6 respectively 
showing better than expected result with a 
change of 15.4. 

Conclusion: 

The various treatment strategies can be well 
directed in the rehabilitation of chronic 
neurological conditions using a patient-
centered goal approach to achieve the desired 
outcome. Tools such as GAS can be used to 
guide the functional outcome effectively. 

Table legends: 

Table 1: Goal attainment scale (GAS) record 
sheet 

Fig. 1 
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Efficacy pulsed radiofrequency, 
motor and sensory stimulation for 
common peroneal nerve in stroke 
patient with a drop foot 

H. Mousa1 

1Alsadr Teaching Hospital, Basrah, Iraq 

Objective: this study aimed to compare the 
efficacy percutaneous Pulsed radiofrequency 
(pRF), motor and sensory stimulation (MSS) 
for common Peroneal nerve (CPN) with a 
conventional functional electrical stimulation 
(FES) to improve walking in patients with 
chronic stroke who suffer from a drop foot. 

Methods: A prospective study for fifty-six 
patients with a drop foot due to stroke ≥3 
months with gait speed ≤0.8 m/s were 
randomized to 30 weeks. Either a surface FES 
(control group) or pRF (treatment group) where 
add pRF and MSS.  Clinical assessments Two-
Minute Walk Test (2MWT) were conducted 
with regard to gait at 2 weeks (t1), 8 weeks (t2) 
and more than 30(t3) weeks. During the 
2MWT, participants walked with or without 
support at their normal, comfortable pace. 

Results: short duration FES were not 
significant effective regard to walking speed 
and activity level. The participants were more -
satisfied with pRF and MSS than with their 
FES regarding the effort and stability of 
walking, quality of the gait pattern, walking 
distance. 

Conclusion: pRF with MSS as a 
neuroprosthesis to the CPN is an safety 
intervention for treating a drop foot in stroke 
patients as a comparable with FES and has 
been shown to increase gait velocity, decrease 
the physiological demand of walking, improve 
gait symmetry, increase balance during gait, 
and improve social integration. 

Key words: Pulsed radiofrequency; motor and 
sensory stimulation; stroke; common Peroneal 
nerve; functional electrical stimulation; a drop 
foot. 
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Intrathecal baclofen therapy chronic 
complication – a case report 
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intrathecal baclofen therapy chronic 
complication: a case report 
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Annual frequency of follow-up visits 
and progression of upper limb 
function in patients with chronic 
stroke-induced hemiparesis 
following a guided self-rehabilitation 
contract 

A. Samaniego Cho1, K. Achour1, P. Vu1, P. 
Chemouilli1, J. M. Gracies1 

1APHP - Albert Chevenier University Hospital, Créteil, 
France 

Question 

The Modified Frenchay Scale (MFS) has been 
validated for upper limb active function 
assessment in patients with chronic stroke-
induced hemiparesis. For patients involved in a 
Guided Self-rehabilitation Contract and 
returning a diary to the neurorehabilitation 
physician, we hypothesize that the progression 
of upper limb active function is related to the 
annual frequency of follow-up visits. 

Methods 

We performed a retrospective, monocentric, 
chart review of the 26 consecutive patients 
with chronic stroke-induced upper limb spastic 
paresis, who following a Guided Self-
rehabilitation Contract between January 2014 
and December 2019, with at least 2 
assessments per year, and assessed using the 
Modified Frenchay Scale (MFS). 

We explored correlation between the annual 
changes in MFS scores (ΔMFS) and the 
annual frequency of follow-up visits (n). 

Results 

MFS score annual progression tende to be 
correlated with the annual frequency of cliic 
visits (ΔMFS=0.1; 0.2; 0.35; 0.27 and 0.4 for 

n=2; 3; 4, 5 and 6 visits, respectively; p=0.08; y 
= 0,067x - 0,004; R = 0,88). 

Conclusion 

Improvement of upper limb function in patients 
with stroke-induced chronic upper limb spastic 
paresis following a Guided Self-rehabilitation 
Contract could be related with the frequency of 
follow-up visits. The question of the therapeutic 
frequency of visits in neurorehabilitation is 
raised in this preliminary work, the preferred 
number being potentially around 6 visits per 
year. Motivation maintenance may depend on 
the frequency of clinical visits. 

Fig. 1 
 

 

P0878 
Experiences of using virtual reality 
gaming after stroke 
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Background and aim: The use of Virtual Reality 
(VR) based gaming in stroke rehabilitation can 
utilize gamification and neurophysiological 
dopaminergic reward mechanisms. However, 
currently the use of VR in clinical praxis has 
been limited. The aim of the study is to explore 
how people with chronic stroke experience and 
perceive the fully immersive head-mounted 
commercial VR gaming as means of 
rehabilitation. 

Method: Seven participants were interviewed 
after training 10 weeks using the VR (HTC 
Vive) intervention. The participants (3 women) 
with a mean age 61 years had mild to severe 
impairments long term after stroke. Data 
analysis were analysed using inductive 
qualitative thematic analysis. 



Results: In the analysis, three main themes 
were created, 1) Being in the zone 2) Reaching 
the goals and 3) Personalizing the game. 
Being in the zone was described as feeling 
completely focused and engaged in the VR 
game, like being in another world. Further, it 
made them "do more" than usual. Reaching 
the goals included seeing one"s own 
attainment and feeling the psychological or 
physical effects. Personalizing the game 
included adaptations of the game and 
equipment in order to get full use of the 
training. 

Conclusions: Participants with chronic stroke 
described the fully immersive VR gaming as a 
fun and motivating way to exercise both body 
and mind. Further studies are needed to 
evaluate the feasibility in real clinical 
environment and the effectiveness. 

OP099 
How is therapy dose currently 
investigated in early phase, stroke 
recovery research? A systematic 
scoping review 
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Question 

Determining the right dose range of therapy 
continues to challenge stroke recovery 
clinicians and scientists. A lack of early phase 
research to systematically articulate the 
multiple dimensions of therapy dose may be a 
barrier. Therefore, the research question is 
what is known about dose articulation from 
early phase stroke recovery research? 

Methods 

A systematic search of MEDLINE and 
EMBASE up until September 2019 was 
completed. Studies were eligible if they aimed 
to articulate the dose of any behavioural motor 
intervention in preclinical models of stroke or 
adult stroke survivors. Studies were classified 
based on the discovery research pipeline and 

appraised for intervention description and 
quality using international reporting standards. 
Data was analysed to determine what dose 
dimensions (time, scheduling or intensity) were 
articulated, and how they were investigated 
(unidimensional vs multidimensional dose 
regimens). Reporting of dose, safety and 
efficacy outcomes by individual studies was 
summarised. 

Results 

Thirty-two studies were included. Average 
percentage on reporting standards for 
intervention description was 60.1% and quality 
was 68.5%. Studies were predominately 
classified as Phase IIB (dose finding 71.9% vs. 
preclinical 9.4%, Phase I dose ranging 6.3%, 
and Phase IIA dose screening 12.5%). All 
studies adopted a unidimensional approach to 
dose articulation. Time was the most common 
dose dimension investigated (62.5%), followed 
by intensity (28.1%) and scheduling (9.4%). 
Studies most commonly reported dose and 
efficacy outcomes (37.5%), followed by 
efficacy alone (25%). 

Conclusion 

There has been limited early phase research 
completed to inform therapy dose for stroke 
recovery trials and clinical practice. These 
findings highlight a need to develop 
approaches that enable systematic 
investigation of the multiple dimensions of 
dose, such as, novel early phase designs. 

P0880 
Effects of robot (SUBAR®)-assisted 
gait training in patients with chronic 
stroke  

C. J. Kang1, M. H. Chun1, J. Lee1, J. Y. Lee1 

1Asan Medical Center, Rehabilitation medicine, Seoul, 
South Korea 

Objective:  

To investigate SUBAR®-assisted gait 
training"s effects in chronic stroke. 

Design: 

Prospective randomized controlled trial. 

Setting: 



One rehabilitation department of a tertiary 
hospital. 

Subjects:                                                             

We enrolled 30 adults 6 months after stroke 
with Functional Ambulation Category (FAC) 
scores ≥ 3. 

Intervention: 

Patients were randomly assigned to robot-
assisted gait training (SUBAR® group, n = 15) 
or conventional physiotherapy (control group, n 
= 15). All participants received 10 treatment 
sessions of 30 minutes each over three weeks. 

Main measures: 

The primary outcomes were walking speed 
and walking endurance, assessed using the 10 
Meter Walk Test. The secondary outcomes 
were the FAC scale, Motricity Index-Lower, 
Modified Ashworth Scale (MAS), Timed Up 
and Go test, Rivermead Mobility Index, Berg 
Balance Scale (BBS), and spatiotemporal gait 
parameters. Patients were evaluated before 
and after the 10-treatment period. 

Results: 

In the SUBAR® group, MAS and step length 
significantly improved (Δmean ± SD: -1.1 ± 1.6 
and 5.5 ± 7.6, p = 0.019 and 0.016, 
respectively). The SUBAR® group showed 
greater but nonsignificant improvements in 
stride length and step length of the affected 
limb. The control group had significant 
improvements in the BBS, MAS, and stride 
length (Δmean ± SD: 3.5 ± 4.6, -0.8 ± 1.5, and 
6.5 ± 9.5; p = 0.004, 0.031, and 0.035, 
respectively). The BBS improved more in the 
control group than in the SUBAR® group. 
There were no other differences. 

Conclusion: 

SUBAR®-assisted gait training had a similar 
effect to conventional therapy and might 
replace it. 

Keywords  

Stroke, neurological rehabilitation, gait, 
robotics 
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Question: Individuals with stroke double the 
fall risk of healthy counterparts. As a balance 
disorder, falls can impair function and activities 
of daily living. However, in the recovery 
experiences of community-dwelling stroke 
survivors, the fear of falling has been 
highlighted. Understanding how the perception 
of fall risk is related to functional limitations 
may contribute to increase activity and 
participation post-stroke. This study aimed to 
determine the relationship between the fall risk 
perception of people with chronic stroke and 
their execution of functional tasks related to the 
risk of falling assessed with android 
technology. 

Methods: An observational study was 
performed. Community living adults with 
hemiparesis post-stroke, who could walk at 
home without a walking aid or supervision and 
who had enough cognitive capacity to provide 
informed consent and to understand and follow 
instructions, were included. Participants´ 
concerns about the risk of falling was assessed 
with the Short Falls Efficacy Scale International 
(FES-I). The fall risk was objectively assessed 
by using a modified time up and go test 
(mTUGT) while an Android Device system 
(FallSkip, Biomechanic Institute of Valencia) 
was worn. The system provided the rate of 
success of the following fall risk related 
biomechanical variables: balance, gait, sit to 
stand ability and reaction time. Bivariate 
correlations were used to study the relationship 
between the FES-I score and the 
biomechanical variables. 

Results: A total of 22 participants (56.4±8.7 
years, 68.2 % male) were included. Subjects 
showed a moderate concern about falling 
(mean FES-I score=10.5±3). The mean 
mTGUT performance time was 17.4±6 
seconds. The average success rate of the 
functional tasks assessed during the mTGUT 
was 92.1±16.3 % for gait, 82.3±20.5 % for 
balance, 84.4±18.6 % for the sit to stand ability 
and 31.8±23.8 % for the reaction time. In the 
correlation analyses, only the gait variable 

showed a moderate significant relationship (r=-
0.433, p=.04) with the FES-I score. 

Conclusion: According to our results, in 
people with chronic stroke, fear of falling may 
decrease as gait performance improve during 
a mTGUT. Due to the small sample size, these 
results must be interpreted with caution. 

References: Jonsdottir & Cattaneo. Arch Phys 
Med Rehab (2007). Walsh et al. Disabil 
Rehabil (2017). 

This study was funded by Conselleria 
Valenciana (GV/2019/161). 
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Stress is a prevalent and disabling problem in 
stroke rehabilitation. Little is known about the 
underlying mechanisms, but motor activities 
may contribute to mental load and stress. The 
regular approach to study this relationship is 
based on questionnaires. However, within-
subject analyses based on objectively 
measured daily life motor behavior and 
momentary stress assessments might provide 
more valid data. 

Therefore the aim of the study to explore the 
relationship between physical activity and 
stress in people with chronic stroke, while 
differentiating between a between-subject 
approach (based on self-reported general 
stress and overall physical activity over 
prolonged periods) and within-subject 
approach (based on momentary physical 
activity (PA) and momentary stress. 

In a single-center, prospective, observational 
study, 20 stroke patients were measured at 
least 6-months post-onset. 5-day ambulatory 
measurements were performed, including 
continuous accelerometry(Activ8) and 
ecological momentary assessment (EMA) of 
experienced momentary stress. Besides, 
experienced general stress was measured 
once with The Perceived Stress Scale 



(PSS). The relationship between momentary 
stress and momentary physical activity (15 
minutes before the EMA) was studied with 
multilevel analyses in a within-subject 
approach. The relationship between self-
reported general stress and overall physical 
activity was analyzed in a between-subject 
design. 

Momentary objectively measured physical 
activity positively predicted momentary stress 
(beta coefficient = 0.005;p = < 0.001). There 
was no relationship between overall physical 
activity and general stress (p  = 0.674). 

Levels of physical activity are positively related 
to subsequent stress levels when using the 
within-subject approach, while this relationship 
is absent while using the between-subject 
approach. 
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differences are related to a slower 
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survivors 
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Question: Skin surface temperature is 
considered a highly relevant indicator of 
intramuscular temperature, which is indicative 
of muscle activity (1). Recently, thermographic 
analysis revealed lower temperatures for the 
paretic versus the non-paretic thigh in chronic 
post-stroke subjects with a slow gait (<0.8m/s) 
(2). Therefore, we hypothesized that identifying 
differences between the paretic and the non-
paretic limb by using thermography images 
may enable healthcare professionals to 
determine physical impairments in stroke 
survivors. 

Methods: An observational study was 
performed. Community living adults with 
hemiparesis post-stroke who could walk at 
home and had enough cognitive capacity to 
provide informed consent were involved. Lower 
limb temperature was assessed with an 

Infrared (IR) Camera FLIR E60bx. A Wii 
Balance BoardTM (Nintendo, Kyoto, Japan) and 
a Bluetooth-enabled computer were used to 
assess postural stability by performing two 30-
second standing bipodal tests (eyes open and 
closed). Also, comfortable and fast gait speed 
was evaluated with the 10-meter walk test. 
Between-leg temperature differences were 
determined by paired sampled t-test. Bivariate 
correlations were used to study the relationship 
among variables. 

Results: A total of 25 participants [57.4 (8.7) 
years, 16 male] were included. Significant 
temperature differences (p<.001) were 
obtained between the paretic vs the non-
paretic limb in the calf [30.0 (1.2) ºC vs 31.7 
(1.2) ºC], posterior thigh [31.0 (1.1) ºC vs 31.7 
(1.0) ºC] and anterior thigh [30.5 (1.0) ºC vs 
31.1 (1.1) ºC]. Moderate-to-high correlation 
coefficients were found between all the 
assessed skin areas (Table 1). Also, negative 
moderate-to-high correlation coefficients were 
obtained between temperature differences and 
walking speed (Table 1). The calf showed the 
highest correlation coefficients between 
stability indices and temperature differences 
(Table 2). 

Conclusion: Thermography analysis has 
shown a moderate-to-high association 
between the between-limb temperature 
differences and gait and balance parameters. 
Therefore, IR imaging may be a useful, non-
invasive and non-ionizing examination for 
assessing physical impairments in stroke 
survivors. 

References: (1)Hardaker et al. Thermol Int 
(2007). (2)Sánchez-Sánchez et al. Top Stroke 
Rehabil (2019). 

This study was funded by Conselleria 
Valenciana (GV/2019/161). 
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Question: People who have suffered a stroke 
are at increased risk of cardiovascular disease. 
An increase in physical activity (PA) level post-
stroke can have a positive impact on fatigue, 
mood, participation and quality of life. 
However, despite these benefits, stroke 
survivors are often insufficiently active to 
increase their cardiorespiratory fitness. 
Therefore, the aim of this study was to explore 
the perceived barriers to regular PA in people 
with chronic stroke. 

Methods: This was an observational study 
performed in community living adults with 
hemiparesis post-stroke (≥6 months). 
Participants could walk at home (with or 
without a walking aid) and had enough 
cognitive capacity to provide informed consent. 
Potential barriers to PA, participation and 
physical function were assessed using the 
Barriers to Physical Activity after Stroke 
(BAPAS) scale, the Frenchay Activities Index 
(FAI) and the Stroke Impact Scale-16 (SIS-16), 
respectively.  Descriptive analysis was used to 
summarize the responses collected in the 
BAPAS scale. We also studied differences by 
gender and age using the Fisher's exact test. 
Bivariate correlations were used to study the 
associations between the BAPAS scale score 
and the age, the FAI score and the SIS-16 
score. 

Results: Twenty-five participants (57.4±8.7 
years, 64% male) were included. The most 
frequent perceived barriers to PA were "I have 
spasticity, muscle stiffness" (68%) and "I have 
a loss of muscle strength, paralysis" (64%). 
Significant differences (p<.05) were found by 
age in the feelings of slowness and pain. 
Specifically, subjects ≥60 years were more 
affected than youngers from these barriers 

(77% vs 33% in both cases). Moreover, the 
BAPAS scale score showed a moderate 
significant relationship with age (r=.476, 
p=.016) and with participation (r= -.404, 
p=.045). 

Conclusion: As showed by our results, in 
people with chronic stroke the major perceived 
barriers to regular PA were related to muscle 
spasticity and strength. Moreover, in elderly 
subject post-stroke having pain or feeling 
slower should be taken into account to 
increase PA participation and adherence. 
Though the relationship was moderate, in our 
sample the higher the number of perceived 
barriers, the older and the less participating the 
person was. 

References: English et al. Phys Ther (2016). 
Prior et al. Stroke Vasc Neurol (2018). Drigny 
et al. Arch Phys Med Rehabil (2019). 

This study was funded by Conselleria 
Valenciana (GV/2019/161). 
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Question: Stroke and frailty have a bi-
directional relationship (1). Also, the risk of 
frailty becomes higher as age increases (1). 
However, previous research highlights that 
frailty is potentially reversible (2). In this 
regard, healthcare professionals need to 
ensure that they will implement age-accurate 
interventions that can prevent or reduce their 
patients´ level of frailty. Thus, the aim of this 
study was to identify the characteristics related 
to balance, functionality and gait of pre-frail 
chronic stroke patients according to their age. 



Methods:  An observational study was 
conducted. Participants, with hemiparesis post-
stroke (≥ 6 months) and classified as pre-frail 
according to the Fried phenotype, were divided 
in two groups according to their age (G1: < 60 
years, n=10; G2 ≥ 60 years, n=8). Subjects 
performed a modified time up and go test 
(mTUGT) while wearing an Android Device 
system (FallSkip, Biomechanic Institute of 
Valencia) to assessed biomechanical variables 
related to balance, gait, sit to stand ability and 
reaction time. The total time for completion of 
the test was also registered. The Modified 
Rankin Scale (mRS) and the Functional 
Ambulation Classification of the Hospital at 
Sagunto (FACHS) were used to measure the 
degree of disability and walking capacity, 
respectively. Between-group differences in the 
studied variables were analyzed by using 
independent sample t-test or chi-square test, 
as appropriate. 

Results: Eighteen participants were included. 
There were no statistically significant 
differences between groups in the degree of 
disability (mRS) and walking capacity 
(FACHS). Significant differences (p=.04) were 
found between groups in the average success 
rate of the sit to stand ability (G1: 91.4±17% vs 
G2:74.5±14.6%). G1 had higher mean scores 
in gait performance and total completion time 
than G2, though not statistically significant. 

Conclusion: Our results suggest that health 
care interventions of pre-frail individuals with 
chronic stroke should address the 
improvement of the sit to stand ability when 
subjects are aged over 60. This must be 
interpreted with caution owing to our small 
sample size. 

References: (1) Singh et al. Eur Heart J 
(2014). (2) Ng et al. Am J Med (2015). 

This study was funded by Conselleria 
Valenciana (GV/2019/161). 
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Question: Frailty may cause limitation in 
physical, social or psychological aspects. For 
this reason, the frailty psychosocial model is 
considered a more comprehensive construct. 
In this regard, the Kihon Checklist (KCL) 
assesses functioning across multiple domains. 
However, it is unexplored in the stroke 
population. In this study, we screened frailty 
with the KCL in people with chronic stroke 
through its individual and combined domains. 

Methods: The study employed a prospective 
cross-sectional design. Community-dwelling 
adults with hemiparesis post-stroke (≥ 6 
months) who had enough cognitive capacity to 
understand and answer questions were 
included. The KCL assesses the vulnerability 
to frailty as having a higher risk of becoming 
dependent. The KCL is a 25 items 
questionnaire, divided into seven categories: 
instrumental activities of daily living-IADL (5 
items), physical function (5 items), nutritional 
status (2 items), oral function (3 items), 
cognitive function (3 items) and depressive 
mood (5 questions). Each item is rated on a 
pass/fail (0/1) basis. An individual domain 
score and a total score are calculated by 
summing item responses. Higher scores 
indicate worse functioning. Also, raw scores 
were dichotomized according to the 
recommended KCL cutoff points to identify the 
prevalence of frailty in each domain. 

Results: The results of a convenient sample of 
25 participants is presented. Sample 
characteristics are shown in Table 1. The 
average scores of each domain, as well as the 
mean average KCL score can be observed in 
Table 2.  In our sample the most affected 
aspects of frailty were the IADL limitations, 
physical and cognitive function and mood 
(Table 2). 

Conclusion: In our study, the KCL allowed the 
identification of not only physical frailty, but 
also cognitive, functional and mood frailty in 
people with chronic stroke, which agree with 
evidence observed in elderly populations (1). 
Hence this questionnaire could be a good 
candidate screening tool for identifying 
different aspects of frailty in stroke survivors. 
However, results must be interpreted with 
caution due to the small sample size and the 
convenient sampling technique. 



References: Sewo Sampaio et al. Geriatrics & 
gerontology international (2016). Maseda et al. 
S Geriatrics & gerontology international (2017). 

This study was funded by Conselleria 
Valenciana (GV/2019/161). 
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Question: Although most everyday tasks 
demand the use of both hands, stroke 
research exploring bimanual performance is 
scarce. The aim of this study was to 
investigate evolution and predictors of 
bimanual performance within the first year after 
stroke. 

Methods: First-ever stroke survivors were 
evaluated (demographic and clinical 
characteristics) within the first week of inpatient 
rehabilitation (baseline). At six and 12 months, 
the Adult Assisting Hand Assessment Stroke 
(Ad-AHA; range 0-100) assessed bimanual 
performance. Multivariate linear regression 
analysis identified independent and significant 
predictors at baseline of Ad-AHA outcome at 
six and 12 months as well as Chi-square 
automatic interaction detection (CHAID) 
analysis providing clinical decision tree 
modelling. 

Results: Participants (n=92) had a mean age 
of 67±12 years. Median (IQR) Ad-AHA score 
increased significantly from baseline: 8 (0-52) 
to 48 (8-70) out of 100 at six months (p<0.001) 
and to 48 (8-75) at 12 months (p<0.001). 
Multivariate analysis showed unilateral affected 
grasp function (64%) and stroke severity (9%), 
together predicting 73% of the variance in Ad-
AHA at six months. At 12 months, 78% of the 
variance was predicted by stroke severity 
(66%), grasp function (10%) and Barthel Index 
score (2%). Stroke severity and grasp function 
were also identified as predictors in the CHAID 
model (figure 1).   

Conclusion: Grasp function and stroke 
severity are significant predictors of bimanual 
performance at six and 12 months after stroke. 
The use of the decision tree and the ability 
profile generated by the Ad-AHA provides 
useful guidelines for clinical practice. 

Figure 1: CHAID analysis for participants at 12 
months after stroke. 

Legend 
Dependent variable is Ad-AHA at 12 months 
after stroke.  

Predictor decision points are independent 
variables administered at baseline. 
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Question: Life balance is defined as having a 
well-balanced activity pattern within current life 
circumstances. Even though little is known 
about life balance after stroke, everyday 
activities may be compromised and could 
challenge the reconstruction of life balance 
after stroke. The aim of this study was to 
examine evolution and predictors of life 
balance in the first year after stroke. 

Methods: First-ever stroke survivors were 
recruited from three rehabilitation centers in 
Belgium. Within the first week of inpatient 
rehabilitation, demographic and clinical 
characteristics were evaluated. The Life 
Balance Inventory (LBI) (range:1-3) was 
administered at six and twelve months after 
stroke. A paired t-test assessed evolution in 
LBI between both time points. Multivariate 
regression analysis determined baseline 
variables predicting LBI at six and twelve 
months. 

Results: Participants (n=92) had a mean±SD 
age of 67±12 years. Mean LBI total scores 
improved significantly from six (2.38±0.34) to 
twelve months (2.46±0.32) (p=0.018). Of all 
baseline variables, mental function measured 
by the Hospital Anxiety and Depression Scale, 
bimanual performance measured by the Adult 
Assisting Hand Assessment Stroke and pre-
stroke work status explained in total 51% 
(p<0.001) of the variance in LBI at six months. 
Mental function and bimanual performance 
were retained as significant variables 
(R2=40%, p<0.001) at twelve months. 

Conclusion: A small but significant 
improvement in life balance occurred within the 
first year after stroke. Baseline mental function 
and bimanual performance were found to be 
key predictors of life balance. Life balance, as 
well as bimanual performance and mental 
function should be considered in stroke 
assessment and rehabilitation after stroke. 
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Question 

Neurophysiological plasticity is thought to 
constitute a key element for motor recovery in 
post-stroke patients. Transcranial magnetic 
stimulation (TMS) has been used as a valid 
tool to non-invasively evaluate 
neurophysiological states in certain neural 
tracts/circuits that likely represent the 
consequences of post-stroke plastic changes. 
It remains unclear, however, whether and 
which neurophysiological states are associated 
with the current hemiparetic motor impairment 
and function. 

Method 

Here we performed neurophysiological 
assessments using TMS and cross-sectionally 
investigated their relations with hemiparetic 
upper-limb motor function in stroke patients (n 
= 29) in the subacute stage where 
improvements in motor function could 
significantly occur. Based on TMS induced 
motor-evoked potentials (MEP) from the FDI 
muscle, we assessed resting motor threshold 
(rMT), corticospinal excitability (CSE), short- 
and long-interval intracortical inhibition (SICI, 
LICI), and cerebellar inhibition (CBI) in both 
hemispheres. We also measured compound 
motor action potentials (CMAP) induced by 
electrical stimulation to the ulnar nerve. As a 
measure of motor impairment and function, we 
performed clinical-based motor assessments 
for the upper extremity: Stroke Impairment 
Assessment Set (SIAS), Fugl-Meyer 
Assessment (FMA), and Action Research Arm 
Test (ARAT).  

Results 

In a subgroup of patients who showed MEPs 
from the affected hemisphere (n = 15), we 



found a tendency to decrease in SICI and CBI 
in the affected than the unaffected 
hemispheres, but neither of them showed 
association with clinical motor scores. In 
contrast, we found smaller CMAP in the paretic 
than the non-paretic sides, the size of which 
was positively correlated with all motor scores 
of SIAS, FMA, and ARAT. 

Conclusions 

These findings suggest that, despite specific 
neurophysiological states in the affected 
hemisphere such as less activity in certain 
inhibitory tracts/circuits, the more peripheral 
index, potentially reflecting use-dependent 
peripheral neuromuscular changes as well as 
central neural reorganization, may associate 
well with the current motor impairment and 
function in the upper extremity in subacute 
stroke. 

P0890 
Stroke impairs spatial learning and 
memory, markedly in acute phase 

E. Soto1, J. Silva1 

1University of Chile, Santiago, Chile 

Question: Is spatial learning and memory 
impaired in humans after a stroke? 

Methods: To achieve the objective to 
determine spatial memory and learning 
impairment after a stroke, 30 people were 
recruited, (19 male, 11 female) whom 
accomplished inclusion (being adult 18yo or 
older; stroke history, and be able to use one 
hand properly) and exclusion criteria (aphasia 
diagnosis, cognitive decline according to 
MoCA, spatial neglect diagnosis, visual 
impairment due to neurological damage), and 
were assigned in 3 groups (n=10 each) control 
(no history of stroke), acute (between 2 weeks 
and 3 months from onset) and chronic(more 
than 6 months since stroke) all of them were 
evaluated in virtual Morris water maze, 
registering their task performance in terms of 
distance traveled, success rate and delay (time 
to accomplish the task) in 3 different scenarios. 
The first one, is a habituation one built to 
determine the understanding of the task and 
the ability to move in a virtual environment, the 
second favors egocentric navigation strategies 
(self as a reference point), and third which 
favors allocentric navigation strategies 
(environment as a reference point). Each 
subject performed 7 trials in each scenario and 
then moved to the next. 

Results: our results show that acute group has 
the worst performance relative to their 
counterparts, in 2nd and 3rd scenario, 
exhibiting highest delay (p=0,002 one way 
ANOVA in both), and a lower success rate 
(p=0,009 in 2nd scenario; p=0,001 in 3rd 
scenario, one way ANOVA), while chronic 
group only shows bad results related to 
distance traveled in 2nd scenario (p=0,001, 
one way ANOVA). 

Conclusion: this is the first report that 
compares stroke effect in spatial learning in 
humans, and generates a temporary analysis 
of it, determining that stroke impairs spatial 
memory capacity mainly in acute stage, and 
lesser chronic stage. 

Legend Figure 1. Latency observed in 
different scenarios by each group in 
different scenarios. 

Legend Figure 2. Success percentage 
obtained by each group in different 
scenarios.  
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Welwalk is a robot developed to support 
walking training in hemiplegic patients. The 
patient wears a knee-ankle-foot robot leg on 
the paretic leg and walks on a treadmill. Task 
difficulty can be adjusted by changing the 
assist of knee extension at stance phase and 
weight-bearing of the paretic leg at swing 
phase. Welwalk reportedly improves walking 
independence of hemiplegic stroke patients, 
and the degree of compensatory movement is 
low in gait at discharge. However, no reports 
evaluate the difficulty level during Welwalk 
training, and it is unclear whether the difficulty 
level of training was appropriate. Here, to 
examine the difficulty level of Welwalk training 
in hemiplegic patients, we compared the 
degree of abnormal gait and the 
spatiotemporal parameters in walking using 
Welwalk and orthosis using a three-
dimensional (3D) gait analysis system. 

We retrospectively selected patients from 
primary hemiplegic stroke patients in the 
subacute phase who underwent walking 
training using Welwalk in our hospital. We 
extracted 8 patients who had a Functional 
Independence Measure walk score ≤3 at the 
start of the Welwalk training and underwent 3D 
walking analysis sessions over 2 times with 
Welwalk and orthosis during the Welwalk 
training period. We used a 3D motion analysis 
system Kinema Tracer (kissei komtec) for gait 
analysis. This system can calculate deviation 
values for 12 typical abnormal gait patterns of 
stroke. The average of the absolute differences 
from 50 in the deviation values of all abnormal 
gait patterns was defined as the "abnormal gait 
score" and was compared between Welwalk 
and orthosis walking as the primary outcome. 
The secondary outcomes were walking speed, 
stride length, and cadence. Evaluation was 
performed when a patient could walk under 
supervision and at the end of the Welwalk 
training. 

The abnormal gait score was significantly 
lower during Welwalk walking than during 
orthosis walking in both periods, especially in 
the early phase of Welwalk training. Walking 
speed, stride length, and cadence were higher 
with Welwalk than with orthosis in the early 
phase; they became comparable at the end of 
Welwalk training. 

Our results suggest that Welwalk training was 
performed at an appropriate difficulty level with 
more voluntary activity. 

Fig. 1 
 

 
 

P0892 
Effects of stroke on motor overflow 
on the paretic and non-paretic 
hands during bilateral hand grip-
force coordination control task in 
stroke patients – a preliminary study 

Y. H. Lee1 
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The interlimb coordination control with two 
hands is an important and essential function in 
daily activities. However, the abnormal motor 
overflow could be induced in people after 
stroke during performing bilateral hand grip-
force coordination control, but it has rarely 
been discussed or demonstrated in stroke 
patients. Therefore, the purpose of this study 
was to investigate the effects of stroke on 
motor overflow on the paretic and non-paretic 
hands during bilateral hand grip-force 
coordination control tasks in stroke patients. 
Ten chronic stroke patients were recruited and 
asked to perform maximal voluntary 
contraction (MVC) test and bilateral hand grip-
force coordination control tasks at 10, 20, and 
40% MVC. All grip force data were collected at 
both hands during bilateral hand grip-force 
coordination control tasks for each subject. 



The grip force overflow ratio in the percentage 
of unintended to intended hand was calculated 
and compared to both paretic and non-paretic 
hands. Results showed that the grip 
force overflow ratio of paretic to non-paretic 
hand at 10% and 20% MVC target force levels 
were significantly higher than the reverse by 
32.8% (p=0.03) and 140.7% (p=0.02). This 
study indicated that the grip force overflow 
patterns in stroke patients and might have 
implications for developing appropriate 
interventions for stroke-induced grip force 
control deficits. 
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Trajectory of Depressive Symptoms 
After Stroke: A Longitudinal 
Australian Cohort Study. 
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Question: Depression after stroke varies 
significantly in timing of onset, course and 
duration. Current Australian guidelines 
recommend stroke survivors with depressive 
symptoms be assessed using screening tools, 
but there are no recommendations regarding 
the timing of screening. The variable nature of 
depressive symptoms raises the question: 
what is the optimal timing of screening? 

Methods: The Stroke Imaging Prevention and 
Treatment (START) research program was a 
prospective, longitudinal cohort study of 219 
ischaemic stroke patients in Australia. 
Participants were included for analysis if a 
Montgomery-Åsberg Depression Rating Scale 
(MADRS) score was recorded at the first week, 
3 months and 12 months (n=142). In the 
primary analysis, trajectory diagrams mapped 
the frequencies of participants based on 
dichotomised MADRS scores, over the year. In 
the secondary analysis, the association 
between dichotomised MADRS scores, over 
time, was estimated using Random Effects 
Logistic Regression. 

Results: Of 142 participants, 55 (39%) 
exhibited depressive symptoms at the first 
week; of these, 32 and 22 continued to 
experience depressive symptoms at 3 and 12 
months, respectively. Eighty-seven (61%) 
participants did not initially exhibit depressive 
symptoms; of these, 29 and 19 recorded 
depressive symptoms at 3 and 12 months, 
respectively. At 12 months, 50 (35%) 

participants had depressive symptoms; 
however, of these, 25 had been assessed as 
not having depressive symptoms within the 
first week. There was no significant association 
between the presence of depressive symptoms 
at 1 week and their presence at 3 months nor 
at 12 months. However, the presence of 
depressive symptoms at 3 months was 
significantly associated with their presence at 
12 months (OR: 0.448; 95% CI: 0.204-0.986; 
p-value: 0.046). 

Conclusion: Our results suggest the presence 
of depressive symptoms at 12 months was 
more strongly associated with their presence at 
3 months in contrast to depressive symptoms 
at the first week. Our study highlights the need 
for clear guidance on the optimal timing and 
frequency of screening for depressive 
symptoms post-stroke. 
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Background: The relation between EEG-based 
and clinical measures may elucidate 
mechanisms underlying spontaneous 
neurobiological recovery after stroke. 

The coherence between a perturbation applied 
to the affected arm and concurrently measured 
EEG (i.e. position-cortical coherence, PCC), 
which provides information on the integrity of 
the afferent pathway, as well as spectral 
characteristics derived from resting-state EEG, 
are potential measures of cortical 
reorganization during sensorimotor recovery. 

Methods: PCC and EEG-based spectral 
characteristics, were measured in respectively 
48 and 41 patients after a first-ever ischemic 



stroke, within 3, at 5, 12 and 26 weeks post-
stroke. Fugl-Meyer motor assessment of the 
upper extremity (FM-UE) and Erasmus 
modification of the Nottingham sensory 
assessment (EmNSA) were measured at the 
same time points. Based on the FM-UE 
recovery pattern, patients were categorized 
into high-, low-baseline recoverers and non-
recoverers. 

Results: The percentage of significant 
coherence in the  M1 area of the affected 
hemisphere (%PCC) and its mean amplitude 
(Amp-A), significantly increased from baseline 
to 12 weeks post-stroke. A significant positive 
longitudinal association was found between 
%PCC, Amp-A and EmNSA. Low-baseline 
recoverers (N=8) showed longitudinally 
significantly higher %PCC than high-baseline 
recoverers (N=23). 

A decreasing power in delta relative to the 
alpha band and decreasing power asymmetry 
between hemispheres were found within and 
beyond 12 weeks post-stroke. The brain 
symmetry in the delta band (BSIdirdelta) 
showed a significant longitudinal association 
with FM-UE. 

Conclusions: PCC shows construct validity as 
a measure of afferent pathway integrity after 
stroke. A high %PCC in low-baseline 
recoverers suggests that this measure also 
contains information on cortical excitability, 
which needs further investigation with non-
linear analyzing techniques. The changes 
found in spectral characteristics represent a 
gradual normalization beyond the critical time 
window of spontaneous sensorimotor recovery. 
BSIdirdelta was associated with upper-limb 
motor recovery early post-stroke, and can 
potentially have a contribution in understanding 
cortical reorganization during spontaneous 
neurobiological recovery after stroke. 

P0895 
Association between air pollution 
and post stroke depression & 
cognitive decline 

S. Sharma1, M. V. P. Srivastava1, A. Bhasin1, 
V. Sakshishsarma1, R. Sharma1 
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Introduction:- Stroke affects 
the cognitive domain, which includes attention, 
memory, language, and orientation. Air 
pollution is one of a variety of man-made 

environmental disasters that are currently 
taking place all over the world. The World 
Health Organization (WHO) estimates that air 
pollution is responsible for over 3 million 
premature deaths each year. 

Objectives: To examine the associations of 
gaseous air pollutants and climate change 
(humidity and temperature) and depression 
including cognitive decline. 

Methods:-All strokes: acute (within two weeks 
from onset) & chronic (within one year of 
event) presenting to the Neurology and 
Emergency services of AIIMS, were screened 
& recruited. Gaseous air pollutants and PM 2.5 
& PM10 in diameter were measured in me 
Delhi designated areas using the help of Delhi 
Pollution Control Board at onset of stroke, 15 
days of enrollment & 3 months. Stroke 
demographics and PHQ-9, GAD-7, MOCA, SF-
36 were correlated with the air pollution and 
climate change. 

Results :- 90 patients were recruited so far. We 
found that depression and anxiety levels were 
high among the stroke patients. PM 2.5 & PM 
10 levels were statistically related to stroke 
onset and depression & anxiety. The mean 
PM10 level was high as compared to PM 2.5 at 
all-time points indicating that higher particulate 
or coarse particles are better measured than 
the fine particles and its associated with 
cognitive decline & anxiety. We observed that 
the high level of particles effect on cognation 
and cause of depression. Multivariate 
regression analysis keeping age, type of stroke 
as constant with covariables like type of fuel, 
CO, PM2.5 showed R2= 0.119, F =3.92, 
p=0.057. 

Conclusion :- We found that cognitive decline 
and depression is common in stroke patients 
but its also associated with high level of air 
pollution & climate changes. We need more 
results for final conclusion.   

P0896 
Changes in prefrontal, premotor, 
and somatosensory cortical 
activation with different gait speeds 
in the stroke brain – a functional 
near-infrared spectroscopy study 
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Louie1, J. J. Eng1 
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Question: Is gait speed adaptability mediated 
by the brain? Gait speed is a typical and easy 
to administer clinical outcome used to predict 
functional mobility after stroke. The ability to 
change gait speed, however, is limited after 
stroke. The purpose of this study is to 
investigate brain activation during varying gait 
speeds post-stroke. 

Methods: 20 participants with hemiparetic 
stroke (chronic, age: 65±7.9 years, female: 6) 
were asked to walk along a straight path at a 
slow speed (SLOW), their comfortable pace 
(NORMAL), and as fast as they can (FAST), 
five trials each for 30 secs. Brain activation 
during each trial was measured along bilateral 
prefrontal cortex (PFC), premotor cortex 
(PMC), supplementary motor area, primary 
motor cortex (M1), and somatosensory 
association cortices (S2) using functional near-
infrared spectroscopy. Brain activations were 
assessed by calculating oxy- and 
deoxyhemoglobin concentration changes from 
the standing period immediately prior to 
walking. Relationships between change in gait 
speed and change in brain activations were 
assessed using Pearson"s correlations.  

Results: Significantly greater activations were 
observed during SLOW compared to NORMAL 
walking in contralesional PFC and PMC and 
medial S2 cortices. Average walking speed for 
the SLOW, NORMAL, and FAST conditions 
were 0.70±0.34, 0.83±0.34 and 1.07±0.44 m/s, 
respectively. Change in gait speed between 
NORMAL and FAST conditions were 
significantly related to changes in ipsilesional 
PFC activation and contralesional M1 and S2 
activations (r=0.46-0.67). Specifically, greater 
change in brain activation in these areas was 
related to greater increase in gait speed. 

Conclusions: Walking slowly activated areas of 
the non-lesioned hemisphere typically involved 
in motor planning as well as areas involved in 
sensory integration of the lower body. 
Significant brain changes were likely not 
observed between FAST and NORMAL 
walking due to the variation in gait speed 
adaptability, where individuals able to increase 
gait speed also increased activations in motor 
planning and execution areas. Overall, 
individuals with stroke demonstrated distinct 
brain activations based on gait speed, which 
may indicate different neural strategies or 
requirements for these speeds. 
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Question: What are the perceived barriers and 
motivators to physical activity among stroke 
survivors in Quebec that may explain weekly 
physical activity participation? 

Methods: A quantitative descriptive cross-
sectional study using an anonymized online 
survey of people who have experienced a 
stroke (≥18 years, ≥1 year since stroke). The 
survey was created by the research team 
based on existing evidence and consultation 
with experts. Recruitment began in Quebec 
City from January 2020 and is ongoing (target 
n = 30). Summary statistics (mean (standard 
deviation SD) or median (interquartile range 
IQR) and percentages) were calculated using 
SPSS. 

Results: A total of 17 responses have been 
collected to date. Participants were mean 
(SD)(range) 57 (15)(27-83) years of age and 
59% were females. Time since stroke was 
mean (SD) 81 (127) months. In the sample, 
65% did not use walking aids and 53% had 
work stoppage caused by physical or mental 
disability. Seventy-one % reported participation 
in 60 minutes of moderate intensity physical 
activity per week and 76% reported no high 
intensity physical activity participation. The 
main barriers to physical activity were: fear of 
falling (53%), fear of injury (41%), not feeling 
comfortable training at a gym (36%) and lack 
of energy (35%). The main motivators to 
exercise were: reducing risk of a second stroke 
(70%), improving physical appearance (65%), 
increasing energy (65%) and presence of a 
coach (64%). 

Conclusion: Compared to previous studies 
conducted in Canada and the US, stroke 
survivors in Quebec report higher levels of 
physical activity and seemed to perceive 
different barriers to exercise. Motivation to 
participation in physical activity was similar to 
existing evidence. Main barriers (fear of failing 
and fear of injury) may suggest a lack of 



opportunity for stroke-specific adapted physical 
activity in safe environments. Adapted 
supervised home exercise programs for stroke 
may help to address this barrier. Future studies 
with a larger sample could validate these 
observations. 

Fig. 1 
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Objectives: 

Spasticity has a significant impact on long-term 
post-stroke disability and its gold standard 
treatment relies on intramuscular Botulinum 
toxin (BoNT) injections. Clinical guidelines still 
lack clear data regarding dose-effect 
relationship, effect duration and safety of this 
treatment. We conducted a comprehensive 
overview to evaluate these questions. 

Methods: 

The search was performed on Medline, PeDro 
and Google Scholar databases until March 
2020. We included controlled trials with post-
stroke patient receiving BoNT injection for 
spasticity in the upper or lower limb compared 
to placebo injection. Sensitivity analyses of 
bias were performed. The main outcome was 
the change of the Modified Ashworth Scale 
(MAS), estimated for abobotulinum, 
onabotulinum and incobotulinum toxins. Effect 

were analyzed according to time and dose. A 
meta-regression of delta MAS was performed 
using R software. 

Results: 

A total of 1754 unique records were screened 
by 2 independent reviewers. Thirty-three trials 
were identified, including 2702 patients. The 
median effects on MAS modification were 
respectively -0,84 [-1,2;-0,45] at 4 weeks post 
stroke, -0,93 [-1,4;-0,6] at 8 weeks, -0,60 [-0,9;-
0,27] at 12 weeks, -0,65 [-0,1;-0,4] at 16 weeks 
without significant difference between toxins. 
The effect-size was significantly higher at 12 
weeks when using high doses compared to low 
doses and placebo. The most frequent adverse 
events were muscle weakness (41 events) and 
fatigue (28). These adverse events were minor 
and were correlated with the dose. 

Conclusions: 

These results show an equivalent effect size of 
the main toxins over time. This effect is 
correlated with the dose. When used in 
accordance with the recommended doses, 
BoNT appears to be safe. An enhanced 
understanding of effect duration according to 
the dose is needed to better predict the re-
injection time. 

Keywords: Botulinum toxins; stroke; muscle 
spasticity; Meta-analysis 
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Ojective: To investigate the effects of robot-
assisted arm training on balance and motor 
recovery of upper limb in both elderly patients 
after stroke. 

Method: Of the hemiplegic stroke patients who 
received robot-assisted arm training between 
February 2018 and October 2019, we 
retrospectively reviewed the medical records of 
patients who continued a follow-up through the 
outpatient clinic. A total of 36 patients (22 
young-old patients (65-74.9 years) and 14 
oldest patients (75-84 years) were included in 
this study. And patients with high fall risk (initial 
Berg Balance Score score<21) were excluded. 
Robot-assisted arm training group received 
robot-assisted therapy using Armeo Ⓡ Spring 
(Hocoma Inc., Zurich, Switzerland) for thirty 
minutes per day and five times every week 
during three weeks. Outcome measures were 
used Berg Balance Scale scores, Functional 
Ambulation Category scale, MRC. Modified 
Barthel index (MBI) for activities of daily living. 
All recruited patients underwent these 
evaluations before and after three weeks 
robot-assisted arm training. 

Results: Before Robot-assisted arm training, in 
comparison of the balance and motor function 
in Berg Balance Scale scores, Functional 
Ambulation Category scale, upper limb 
function, Modified Barthel index (MBI), there 
was no significant difference between the two 
groups. After Robot-assisted arm training, both 
groups showed a significantly improved 
balance and motor function. But change values 
in terms of BBS, FAC, MBI exhibited a no 
statistically significant difference compared 

with young-old group (p＞0.05). 

Conclusion: In both young-old and oldest 
groups patients with upper limb deficits after 
subacute stroke, Robot-assisted arm training 
was considered to facilitate balance and motor 
recovery of upper limb. But robot-assisted arm 
training did not significantly improve motor and 
arm function at 3 weeks compared with 

younger arm training group. It is considered 
necessary to further expand the participation of 
, Robot-assisted arm training in elderly stroke 
patients 

Fig. 1 
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Physical therapists (PTs) are clinically required 
to obtain an accurate understanding of the 
physical and mental states of their 
patients with hemiplegia caused by stroke 
through observational assessment. To perform 
comprehensive observational assessments of 
patients" movements, PTs likely need to 
engage their own neural systems involved in 
action understanding and theory of mind, such 
as the action observation network (AON) and 
the right temporoparietal junction (rTPJ). Both 
systems are modulated by the observer"s 
actual experience with the observed 
movements. Although, most PTs do not have 
direct experience with neurological disabilities, 
well-trained PTs routinely examine hemiplegic 
movements in stroke patients as their clinical 

experiences. We thus hypothesized that the 
PTs" clinical experience with hemiplegia would 
modulate the neural system associated with 
the understanding of others to elaborately 
comprehend the physical and mental states 
associated with hemiplegia. To investigate our 
hypothesis, we recruited 19 PTs and 19 naïve 
participants (NPs) to undergo functional MRI 
(fMRI) for cortical activity measurement while 
viewing videos of hemiplegic (HHM) and non-
hemiplegic (non-HHM) hand movements (Fig 
1). The participants subsequently viewed the 
same videos again outside the MRI scanner, 
and evaluated the observed hand movements 
via a questionnaire. Compared to the NPs, the 
PTs showed greater activation in the AON and 
rTPJ while observing HHMs (Fig 2). 
Psychophysiological interaction analysis 
revealed increased connectivity between the 
rTPJ and the AON when the PTs viewed the 
HHMs. Behavioral analyses further indicated 
that the PTs more accurately assessed feeling 
states associated with HHMs than did NPs. 
These findings suggest that the PTs" clinical 
experience modulates the AON and rTPJ, 
enabling them to better understand 
hemiplegia-associated feeling states. 

Fig. 1 
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Question: Stroke, a worldwide leading cause 
of handicap, impairs upper limb function and 
functional independence. Among innovative 
rehabilitation, active exosqueletton are 
progressively used but evidence of its 
effectiveness remains unaddressed. Here, we 
investigated whether introducing the single-
joint Hybrid Assistive Limb® (HAL) to 
conventional rehabilitation of a single person 
with left stroke improved her upper limb 
function and functional independence. 

Methods: We designed a single case 
experimental clinical study (SCED) with a pre-
post design that consisted in 1) baseline pre-
test with conventional rehabilitation (3 weeks), 
2) adjunction of HAL training (3 weeks) and 
follow-up post-test (1.5 weeks). The Fugl-
Meyer Assessment (FMA), Capabilities of 
Upper Limb (CUE) and spasticity were 
measured initially and during follow-up. Visual 
analogic scores of fatigue and pain, kinematic 
measures, electrogoniometers measures of 
elbow flexion and extension active range of 
motion (aROM) were repeatedly measured 
along the course of the study. 

Results: The patient trained with the HAL 
robot applied on her right elbow joint for a total 
of 11 sessions and performed an average of 
90±20 movements per session. No adverse 
effect during the use of robot was reported (no 
change of VAS score of fatigue nor pain). The 
FMA score increased from 10 to 27/66 i.e., 17 
points, beyond the minimal clinically important 
difference (MCID) of 12.4 for persons with 
stroke (Hiragami et al., 2019). The right score 
of CUE also increased from 128 to 133, but 
remained slightly below the MCID reported for 
individual with tetraplegia (6.3 points, Marino et 
al., 2018). 

Conclusions: The SCED results evidence a 
clinically meaningful motor recovery that may 
be attributed to the HAL training with an 
improvement of upper limb function during 
activity of daily life. Further studies are 
required to confirm these preliminary results. 
Longer follow-up was interrupted by the 
COVID-19 pandemia and will be welcome in 
future study. 
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Mirror therapy is used to improve motor 
function after stroke. We summarised the 
effectiveness of mirror therapy  for improving 
motor function and motor impairment after 
stroke. We also aimed to assess the effects of 
mirror therapy on activities of daily living, pain, 
and visuospatial neglect. We searched the 
main electronic databases, handsearched 
relevant ressources, and contacted experts in 
our field of study. We included randomised 
controlled trials and randomised cross-over 
trials comparing mirror therapy with any control 
intervention for people after stroke. Two review 
authors independently selected trials based on 
the inclusion criteria, documented the 
methodological quality, assessed risks of bias 
in the included studies, and extracted data. We 
assessed the quality of the evidence using the 
GRADE approach. We analysed the results as 
standardised mean differences or mean 
differences for continuous variables, and as 
odds ratios for dichotomous variables. We 
included 62 studies with a total of 1982 
participants that compared mirror therapy with 
other interventions. Of these, 57 were 
randomised controlled trials and five 
randomised cross-over trials. Participants had 
a mean age of 59 years. Mirror therapy was 
provided on average five times a week, 30 
minutes a session for four weeks.When 
compared with all other interventions, we found 
moderate-quality evidence that mirror therapy 
has a significant positive effect on motor 
function and motor impairment. However, 
effects on motor function are influenced by the 
type of control intervention. Additionally, based 
on moderate-quality evidence, mirror therapy 
may improve activities of daily living. We found 
low-quality evidence for a significant positive 
effect on pain and no clear effect for improving 
visuospatial neglect. No adverse effects were 



reported. The results indicate evidence for the 
effectiveness of mirror therapy for improving 
upper extremity motor function, motor 
impairment, activities of daily living, and pain, 
at least as an adjunct to conventional 
rehabilitation for people after stroke. Major 
limitations are small sample sizes and lack of 
reporting of methodological details, resulting in 
uncertain evidence quality. 
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Question 

Transcutaneous electrical nerve 
stimulation(TENS) is the application of low 
intensity and high frequency electrical 
stimulation applied on the peripheral nerves to 
reduce the muscle spasticity, improve the 
muscle strength, motor control and function. 
Given that bilateral intervention has the 
potential to activate bilateral sensorimotor 
cortices simultaneously, we hypothesized that 
application of bilateral TENS is superior to 
unilateral TENS in improving the muscle 
strength of the paretic upper limb of people 
with chronic stroke. The objectives of this pilot 
study aimed to compare the effects of the 
combined use of bilateral TENS and task 
oriented training (TOT) (Bi-TENS+TOT) with 
Uni-TENS and TOT and TOT (Uni-
TENS+TOT) in improving the upper limb 
muscle strength in people with chronic stroke. 

Methods 

This is a pilot trial that randomly allocating 18 
subjects with chronic stroke (12 males, Mean 
age=62.11±7.78 years, time since 
stroke=7.94±4.56years) to Bi-TENS+TOT 
group(n=9) and Uni-TENS+TOT group(n=9) in 
7 weeks, 3 sessions per week with total 20 
treatment sessions. In the Bi-TENS+TOT 
group, TENS were applied on the median 
nerve and radial nerves of the bilateral upper 
limbs. In Uni-TENS+TOT group, TENS was 

only applied on the affected upper limb, while 
placebo-TENS was applied on the unaffected 
side. The wrist flexion muscle strength of the 
affected upper limb were evaluated by custom-
built load-cell before, at the mid-point and 
immediately after 7-week intervention 

Results 

For between-group difference, Mann-Whitney 
U test indicated that the Bi-TENS+TOT group 
showed marginally greater improvement in 
affected wrist flexion strength than Uni-
TENS+TOT after 20 treatment sessions 
(p=0.002). For within-group difference, 
Friedman's test indicated only Bi-TENS+TOT 
showed a significant improvement(p=0.002) in 
wrist flexion strength after 20 treatment 
sessions, but not the Uni-TENS+TOT group. 

Conclusion 

This pilot study revealed that Bi-TENS+TOT 
was superior to Uni-TENS+TOT in improving 
the affected muscle strength of wrist flexion in 
people with chronic stroke. 
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Background / Objective: Cognitive 
impairment is common after stroke. It affects 
functional independence of patients to various 
degrees. Cognitive training is implemented to 
re-establish the cognitive function. In the 
recent decade, there is a rising use of 
telerehabilitation including cognitive training. 
However, there are limited focus concerning 
the effectiveness in cognitive outcome. The 
objective of this literature review is to evaluate 
the efficacy of telerehabilitation, as compared 
to in-person cognitive training for post-stroke 
survivors. 



Method: Studies were searched in PubMed, 
Medline Ovid, Embase, Cochrane Library and 
Web of Science databases. Studies were 
included if the efficacy of telerehabilitation on 
cognitive training was compared with in-person 
therapy, in adult participants who had suffered 
from post-stroke cognitive impairment. 
Treatment effect was evaluated based on intra-
group and inter-group differences in outcome 
measures. 

Outcomes were compared under cognitive 
domains specifying global cognitive function, 
attention, memory, executive function and 
language. 

Results: Out of 1839 studies, 8 studies were 
included for analysis. Telerehabilitation and in-
person therapy were delivered through a 
variety of modalities. In general, the findings 
showed that therapist-guided telerehabilitation 
had a significant positive effect in many clinical 
scales. When comparing the level of 
improvement, over half of the outcome 
measures showed comparable effect or more 
significant improvement in telerehabilitation 
than in-person group. Improvement in global 
cognition, attention and language were more 
evident than in-person group. However, in-
person therapy showed more positive effect in 
improving self-efficacy. 

Conclusion: The positive findings in this 
review indicated the potential of 
telerehabilitation as an alternative model of 
care. With the support from tele-technology 
system, the use of telerehabilitation allows 
more flexibility in service delivery. It may be 
useful to optimize the accessibility of 
rehabilitation in individuals who have difficulty 
for hospital-based training. During COVID-19 
pandemic, cognitive training provided through 
telerehabilitation allows the continuum of 
therapy at home and remote monitoring of 
progress. 

P0905 
A novel biomarker for the prediction 
of functional outcome after stroke – 
the neural coupling mechanism 

B. Valladares1, M. Branscheidt1, L. Steiner1, V. 
Dietz2, A. Luft1 

1university, Neurology, Zurich, Switzerland 2Balgrist 
Hospital, Neurology, Zurich, Switzerland 

Abstract—Recovery of arm and hand function 
after stroke is essential for independence. It is 
unknown why some people regain hand 

function and others do not. One determining 
factor is whether the corticospinal tract is 
damaged. A factor that may indicate early 
recovery of hand function is the neural 
coupling mechanism that coordinates bilateral 
hand movements in activities of daily living 
(ADL). This is an observational study to 
investigate the process of reorganization of the 
neural coupling underlying cooperative hand 
movements in acute patients after stroke and 
during the course of recovery. 

INTRODUCTION The novelty of this study lies 
in the function and behaviour of early neural 
coupling after stroke. This mechanism 
coordinates the movements of the hands 
optimally. Recovery of hand function after 
stroke determines whether a patient will be 
able to perform bilateral hand movements for 
ADL. Therefore, their presence plays an 
essential role in predicting whether subjects 
can remain self-independent.  

METHODS- we will enroll 15 patients within 
the first 30 days after stroke onset . The study 
duration will be 7 months. Assessments will be 
conducted at baseline, follow ups will be 
performed 3 months and 6 months after stroke. 
The primary outcome of this study is the 
changes in bilateral reflex activity to unilateral 
arm nerve stimulation during a cooperative 
task, e.g. "opening a bottle". As secondary 
outcomes we plan to measure changes in 
motor function evaluated by clinical 
assessments Fugl-Meyer Score –UE and 
ARAT tests. 

RESULTS- No discussion at this point laying 
out data that has been found. 

CONCLUSION- Early prediction of recovery is 
essential in planning appropriate individualized 
rehabilitation interventions. The importance of 
the study is based on the assumption that the 
presence of neuronal coupling indicates 
whether patients can profit from a bilateral 
training for the recovery of their hand function 
and it is related to the clinical deterioration of 
hand function and to the location and size of 
affected brain areas reflected in measurements 
of images.To conclude, this will allow us to use 
neural coupling as an early marker to predict 
the outcome of hand function in activities of 
daily living (ADL) at an early stage after a 
stroke 
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Rehabilitation of patients after a 
stroke using locomotor therapy in 
the Chuvash Republic at the first 
stage of rehabilitation 

E. Guryanova1, O. Tikhoplav1 

1Chuvash State University, internal deseases, Cheboxary, 
Russian Federation 

The aim of the work was to study the 
effectiveness of locomotor therapy in patients 
who had a stroke at the first stage of 
rehabilitation, to determine the criteria for 
selecting patients for whom the use of 
locomotor therapy at the first stage of 
rehabilitation would be most expedient. 
The group consisted of 63 patients, the 
average age was 64.7 ± 7.19 years, of which 
97% of patients with ischemic stroke, 3% of 
patients with hemorrhagic stroke. All patients 
had a similar somatic status and neurological 
defects - the presence of right-sided or left-
sided hemiparesis. All patients had a mean 
score of 4.32 ± 1.2 on the NIHSS scale, 9.64 ± 
1.49 on the Rivermead scale, and 3.58 ± 1.14 
on the Harrison scale. All patients had a similar 
level of rehabilitation potential according to the 
rehabilitation routing scale (RRM) 5.21 ± 1.04. 
The patients underwent locomotor therapy on 
the Lokomat robotic system. The control group 
consisted of 30 patients who received 
treatment and rehabilitation identical to that of 
the main group, with the exception of exercises 
on a robotic complex. 
A significant improvement was registered in 
the main group compared to the control group, 
and in persons with right-sided hemiparesis to 
a greater extent. Indicators on the Rankin 
scale increased: with right-sided hemiparesis 
by 31.6%, in the control group - by 26%; with 
left-sided hemiparesis - by 34.3%, in the 
control group - by 22%. According to the 
NIHSS scale, in right-sided hemiparesis, the 
improvement was 41.3%, in the control group - 
19.64%, with left-sided hemiparesis - 30.6%, in 
the control group - by 10.81%. In the group of 
patients using locomotor therapy, an increase 
in exercise tolerance by 1.9 times was 
revealed. In patients with mild paresis 
(Harrison 4.51 scale), there was no difference 
in the experimental and control groups. In this 
connection, the appointment of locomotor 
therapy is not advisable for this group of 
patients. 
Patients over 65 years old have a low 
efficiency of training on the Lokomat Pro 
complex. In patients with mild paresis 
(Harrison 4.51 scale), there was no difference 

in the experimental and control groups. In this 
connection, the appointment of locomotor 
therapy is not advisable for this group of 
patients. 

P0908 
Improving physical mobility is 
critical for wellbeing in people with 
severe impairment after an acquired 
brain injury – a qualitative study 

S. Mills1,2, S. Mackintosh3, M. McDonnell4 

1The University of Adelaide, Adelaide, Australia 2South 
Australian Brain Injury Rehabilitation Service, Adelaide, 
Australia 3University of South Australia, Adelaide, Australia 
4The Physio Clinic, Adelaide, Australia 

Question: What is the experience, and 
personal significance, of physical mobility skills 
for people with severe mobility impairment 
after acquired brain injury?  

Method: 10 adults who were severely impaired 
with mobility at eight weeks post-brain injury 
were interviewed up to three times over six 
months. Semi-structured interviews explored 
their experiences and priorities, with specific 
questions about mobility. Twenty-six interview 
transcripts were coded independently by two 
researchers, then themes formed. A third 
researcher reviewed these against transcripts.  

Results: Participants described overwhelming 
losses, with loss of mobility affecting many 
aspects of life (theme; I lost everything 
overnight). Relying on help for mobility was 
frustrating, as was waiting for help to arrive 
(theme It feels frustrating). Participants likened 
being confined to hospital to being in prison 
and many felt it took too long to have time 
away from the hospital (loss of control and 
dignity). Recovery of mobility was prioritised 
extremely highly, especially walking 
(theme Walking is absolutely the most 
important) and many participants wanted more 
physiotherapy to boost their progress (theme: I 
need help). All participants described progress 
with mobility that was important for their 
wellbeing, including assisted standing, assisted 
walking and transfers without a lifting machine 
(themes: I"m making progress; I can start 
doing things that I used to be able to do).   

Conclusion: Mobility impairment had a 
devastating impact, related to loss of 
independence, control and dignity. All mobility 
achievements were highly valued, including 
assisted mobility.    
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Change in spinal motor neuron 
function by motor imagery of 
extension of all fingers on the 
affected side and extension 
movements of all fingers on the 
unaffected side in a hemiplegic 
patient with markedly increased 
tone of the affected thumb flexor 
muscle 

T. Suzuki1, Y. Fukumoto1, M. Todo1, M. Tani1, 
J. Koumoto1, I. Wakayama1, S. Yoshida1 

1Graduate School of kansai University of health Sciences, 
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QUESTIONS: The present study aimed to 
determine whether combined therapy with 
motor imagery on the affected side and 
voluntary movement on the unaffected side 
leads to recovery of affected thumb movement 
and neural function in markedly increased tone 
of the thumb flexor muscle.  

METHODS: The case was of a patient with 
right hemiplegia due to left cerebral 
hemorrhage (putamen) who showed increased 
muscle tone of the thumb flexors and no 
voluntary movements. Before physical therapy, 
the patient underwent 4 methods of exercise 
therapy combining voluntary movements of the 
upper limb of the unaffected side and motor 
imagery of the upper limb of the affected side 
as follows: task 1, motor imagery of thumb 
extension on the affected side; task 2, motor 
imagery of extension of all fingers on the 
affected side; task 3, motor imagery of thumb 
extension on the affected side with thumb 
extension movement on the unaffected side; 
and task 4, motor imagery of extension of all 
fingers on the affected side with extension 
movement of all fingers on the unaffected side. 
Each task was conducted for 1 minute, and a 
5-minute break was allowed between tasks. F-
waves were recorded from the affected thenar 
muscles with median nerve stimulation before 
and during the tasks. Next, physical therapy 
consisted of the exercise in task 4 was 
continued for 4 months (2 times/week, 40 
minutes per session).  After the therapy, we 
tested the F-waves before and during the 
tasks. The F/M amplitude ratio, which is an 
index of spinal motor neuron function, was 
analyzed.  

RESULTS: The F/M amplitude ratio was 
decreased in task 4 but not in the other tasks 
before the physical therapy. However, after the 

3 months of physical therapy, the F/M 
amplitude ratio did not change in all the tasks.  

CONCLUSIONS: Motor imagery of extension 
of all the fingers on the affected side and 
extension movement of all the fingers on the 
unaffected side may change the spinal motor 
neuron function in hemiplegic patients with 
markedly increased tone of the affected thumb 
flexor muscle. 

P0910 
Test-retest reliability and 
convergent validity of upper and 
lower extremity ultrasound 
elastography measures post-stroke 

T. Miller1, M. Ying2, M. Pang1 

1Hong Kong Polytechnic University, Rehabilitation 
Sciences, Hong Kong, Hong Kong 2Hong Kong 
Polytechnic University, Health Technology and Informatics, 
Hong Kong, Hong Kong 

Background: Musculoskeletal presentations 
vary across individuals after stroke with 
considerable differences in tissue 
biomechanical properties often observed 
between the paretic and non-paretic limbs. 
Measurement reproducibility of current 
diagnostic methods is important in evaluating 
progressive tissue changes resulting from 
stroke-related impairment and in monitoring 
response to interventions. Purpose: To assess 
the test-retest reliability and convergent validity 
of various ultrasound measurement 
parameters involving the bilateral biceps 
brachii (BB) and medial gastrocnemius (MG) 
muscles among chronic stroke survivors. 
Methods: A two-way mixed effects intraclass 
correlation coefficient (ICC) model was used 
for determining consistency between inter-
session measures performed by a single 
operator among 20 individuals with chronic 
stroke (age: 58.1±7.1 years, post-stroke 
duration: 4.9±3.2 years). Elastography mode 
was used during image acquisition. Measures 
for the second session (T2) were obtained 
between 7-14 days following the first session 
(T1). For each measurement, the average of 3 
trials were used for analysis. Correlations were 
used to assess the relationship between 
ultrasound measures and assessments of 
dynamic muscle stiffness using myotonometry, 
and spasticity using the Composite Spasticity 
Scale (CSS). Results: ICC estimates ranged 
from moderate to excellent for all muscle 
stiffness measures (ICC = 0.69 – 0.93). There 
was a significant association between 
myotonometry and elastography measures of 



the paretic (r = 0.750 – 0.843, p ≤ 0.001) and 
non-paretic GM muscles (r = 0.533 – 0.690, p 
≤ 0.015) at both T1 and T2. Paretic BB 
elastography measures were correlated with 
spasticity (CSS: r = 0.521 – 0.639, p ≤ 0.018). 
Conclusions: The results indicate an 
acceptable level of intersession reliability is 
achievable for muscle and vascular measures 
using several diagnostic ultrasound modalities 
among individuals with chronic stroke. 
Moderate correlations with myotonometry and 
spasticity were also observed. 

Fig. 1 
 

 
Fig. 2 
 

 

P0911 
Influence of yoga therapy along with 
conventional therapy on functional 
mobilty and quality of life in 
individuals with stroke 
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1MGM School of Physiotherapy,MGM Institute of Health 
Sciences, Neuro Physiotherapy, Navi 
Mumbai,Maharashtra, India 

Question: Yoga is a form of exercise for mind 
and body that involves a combination of 
muscular activity along with focus on 
breathing. Individuals with Stroke experience 
difficulty in performance of daily functional 
activities which affect their Quality of Life 
(QOL). Based on the belief that motor function 
and mental health are inter-related, this study 
was tailored to collectively evaluate functional 

mobility and QOL with Yoga Therapy in 
individuals with Stroke. 

Methods and Materials:24 individuals with 
first episode of Stroke, Brunnstrom stage of 
recovery ≥ 3 and Mini Mental Status 
Examination (MMSE) score ≥ 24 were included 
in the study.Outcome measures at baseline 
and on 12th week of intervention included 
Simplified Stroke Rehabilitation Assessment of 
Movement(S-STREAM), Fugl-Meyer 
Assessment (FMA) (upper extremity and lower 
extremity component) and Stroke Specific 
Quality of Life (SSQOL) which assessed 
components of functional mobility and 
QOL.Participantswere randomized into Group 
A which received Conventional 
Therapy(CT)and Group B received a 
structured protocol of Yoga Therapy (YT) along 
with CT.All participants of both the groups 
received therapy for twice a week for 45-60 
minutes/session for 12 weeks. During the 
course of intervention there were 5 drop outs. 
For statistical analysis, paired t-test was used 
to explore within group effect, and for between 
group effect Independent t-test was used. 

Results: Findings of present study 
demonstrate that both groups improved 
significantly post 12 weeks of training with 
38%,16%, 9%, 10% improvement in scores of 
S-STREAM, FMA LL, FMA UL and SSQOL 
respectively (p<0.05). Inter-group analysis 
using Independent t-test demonstrated that 
participants receiving YT + CT performed 
better than participants receiving only CT on 
outcomes of FMA LL and STREAM indicating 
better improvements in components of lower 
limb function and mobility (p<0.05).  

Conclusion: Yoga Therapy protocol used as 
adjunct to Conventional Therapy regime 
enhances functional mobility in individuals with 
Stroke. 

Fig. 1 
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Effect of visual feedback on cross-
education in upper extremity post 
stroke using surface 
electromyography 

M. Bose1, P. Burmekar1 
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Sciences, Neuro Physiotherapy, Navi 
Mumbai,Maharashtra, India 

Question: Cross-education is defined as 
increase in strength or functional performance 
of untrained contralateral limb after unilateral 
training of opposite homologous limb. 
Neurological basis for cross education is 
attributed to interneurons and anatomical 
connection of corpus callosum and anterior 
commissure between two hemispheres. 
Present study aims to explore effects of cross 
education in upper extremity (UE) post Stroke 
using visual feedback through surface 
electromyography (sEMG). 

Method: 

31 individuals with Stroke were assessed for 
spasticity by using Modified Ashworth Scale, 
motor function by Fugl Meyer Upper Extremity 
Scale and cognitive functioning by Mini-Mental 
State Examination. Amplitude depicting muscle 
activation was recorded using Biograph Infinity 
sEMG equipment and its software during 
Forward Reach (FR), Overhead Reach (OR) 
and Sideways Reach (SR) activities of paretic 
& non-paretic UE. Surface electrodes were 
placed on anterior deltoid and biceps muscle 
for FR, anterior deltoid and triceps muscle for 
OR, middle deltoid and biceps for SR on both 
paretic and non-paretic UE. sEMG parameters 
were recorded for all three activities first 
without mirror and then with mirror. Placement 
of mirror was in mid sagittal plane between 
paretic and non-paretic UE such that paretic 
extremity was not seen. Each participant 
performed 3 trials of all three UE activities in 
both conditions. 

Results: Findings of study demonstrate that 
muscle activation recorded through amplitude 
of sEMG improved in muscles of paretic 
extremity with all three activities of UE in both 
conditions. However, significantly higher 
muscle activation was recorded in anterior 
deltoid and biceps of paretic UE during FR and 
anterior deltoid during OR with mirror 
compared to movements performed without 
mirror (p<0.05). 

Conclusion: Amplitude recorded through 
sEMG depicting muscle activation was 
influenced by movement of non-paretic UE 
during all three activities of UE. This implies 
that in rehabilitation of post stroke, strategies 
focusing on activation of paretic UE using 
movement of non-paretic UE must be 
emphasized. Present study also recommends 
use of mirror to augment muscle activation in 
paretic limb muscles using movements of non-
paretic upper extremity in individuals with 
Stroke. 

Fig. 1 
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Effects of group-based constraint-
induced movement therapy on the 
functionality and occupational 
performance of post-stroke patients 

F. R. Galvão1, C. Gomes1, N. K. Pereira1, C. 
Nogueira1, E. W. Cacho1, R. Cacho1 

1Federal University of Rio Grande do Norte, Faculty of 
Health Science at Trairi, Santa Cruz, Brazil 

Question: Constraint-Induced Movement 
Therapy (CIMT) is an evidence-based 
technique to maximize or restore hemiplegic 
upper limb functionality through task-oriented 
training.  The original approach consists of six 
intense daily hours of therapy for 10 days.  We 
believe that a shorter protocol, associated with 
a group approach, can bring the same benefits 
to stroke patients, generating greater 
adherence and lower costs.  The aim of this 
study was to make a comparison between a 
90-minute CIMT protocol and a conventional 
rehabilitation protocol, both in group format. 

Methods: Cross-controlled, quasi-experimental 
comparative study.  Five subjects with chronic 
stroke participated in a group CIMT program, 
90 minutes a day, for 10 days of treatment.  



Ten months later, these same participants 
started 90 minutes a day of occupational 
therapy and conventional physical therapy, 
also for 10 days of treatment.  These 
participants were assessed using the Wolf 
Motor Function Test (WMFT), Motor Activity 
Log (MAL) and the Canadian Occupational 
Performance Measure (COPM), during the 
admission period, shortly after completing the 
protocol and three months after 
completion (CIMT group) or four months after 
completion(conventional therapy group). 

Results: A statistically significant difference 
was observed only when comparing the COPM 
Performance subscale (p = 0.043) during the 
follow-up period of the CIMT group, with a 
median of 9.00 for the follow-up of the 
conventional therapy group, with a median of 
 5.20. That is, the CIMT group showed to be 
better than the conventional therapy group in 
this assessment. 

Conclusion: The results indicate that the 90 
minutes CIMT protocol demonstrates the 
potential to improve the occupational 
performance of post-stroke patients. 

This study was financed in part by the 
Coordenação de Aperfeiçoamento de Pessoal 
de Nível Superior - Brasil (CAPES) - Finance 
Code 001. 
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Level of physical activity pre and 
post-stroke – an observational 
study 
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Question: The low level of physical activity, as 
well as the great sedentary time, can influence 
new events of stroke. Studies show that the 
high sedentary time has adverse effects, 
including an increased risk of cardiovascular 
disease. Our objective was to analyze if there 
is a difference between physical conditioning 
and sedentary time of patients before and after 
stroke through scales and questionnaires that 
are easy to apply and with low cost. 

Methods: Observational study with 35 
patients, with injury time between 6 months 
and 5 years, good cognitive, able to answer 
questions and accompanied by a 

physiotherapy program. Those with other 
neurological diseases, restricted to the bed, 
with exacerbation of lung diseases, severe 
orthopedic or rheumatological limitations and 
medical prohibition due to cardiac 
complications were excluded. The study was 
conducted between August and November 
2019. Participants were assessed using the 
Mini-Mental State Examination (MEEM), 
Modified Baecke for the Elderly (QBMI), Fugl-
Meyer Scale and Human Activity Profile (PAH). 
The paired T-Test to compare the dependent 
variables of the Baecke Scale. The Spearman 
test was used to verify the association between 
quantitative variables in the study, according to 
the classification of the correlation coefficient 

Results: The mean age was 62.63 years, 
mean time of injury of 3.85 years, where 18 
(51.4%) were women, 20 (57.1%) had 
caregivers, 24 (68.6%) had left hemibody 
involvement, 32 (91.4%) were Hypertensive 
and 15 (42.9%) Diabetic. Most had an 
"Inactive" classification in PAH (68.6%), a 
change from "Active" to "Sedentary" by the 
Baecke scale in the post-stroke period (p = 
0.0001), in addition to a strong association 
between the scales of Baecke after stroke and 
PAH (r = 0.796 / p = 0.001). There was also an 
association between Baecke after stroke and 
Fugl Meyer Total (r: 0.649 / p: 0.001), showing 
that there is a proportional correlation between 
the level of physical activity and the physical 
performance of these patients. 

Conclusion: Patients, who were considered 
active before the stroke, tend to get worse after 
the ictus, being classified as 
inactive/sedentary, reinforcing the need for 
cardiovascular conditioning programs in this 
population. 

This study was financed in part by the 
Coordenação de Aperfeiçoamento de Pessoal 
de Nível Superior - Brasil (CAPES) - Finance 
Code 001. 
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Wich Profile can help to predict 
weaning off peg or survival in 
patienbts suffering from severe 
acquired brain injury? 

M. Pietro1 

1University of Trieste, Trieste, Italy 

OBJECTIVE: this study aims to identify factors 
that may help to predict outcome ( weaning 



from enteral nutrition and/or moratlity ) in 
patients with severely damaged brain and fed 
by PEG because of consequential neurological 
dysphagie . 

METHODS Continuous independent variables 
( age, bedsores, comorbidity, serum creatinine, 
albumin , haemoglobin , sodium and 
lymphocytes , DSR and LCF at admission and 
dicharge , Onset Admission Interval , Onset 
Setting Interval ) were compared by mean of t 
test of Student between subjects who were 
weaned off PEG and subjects who were not 
and between subjects who died and subjects 
who survived. All independents variables were 
changed in categorical variables and were 
analysed along with others discretes variables 
( sex , presence of tracheotomy , control of 
head and/or trunk , etiology ).Then by mean of 
mean Fischer Test was calculated the p-value 
for the association between dependent 
variable ( weaning of PEG and /or mortality ) 
and all the independing variables . Were 
considered significative p.value ≤ 0.05 . Odds 
Ratio were also calculated ( with a Confidence 
Interval of 95% ). The Onset Setting Interval 
is the time in day from the onset of acute event 
and the day on insertion of PEG. 

RESULTS Forthy patients with PEG 
was studied ( 50 % males). The etiology of 
acute event was : traumatic brain injury , 
cerebral ischemia, subarachnoid hemorrage, 
cerebral hemorrage, post anoxic 
encephalopathy, cerebral neoplasm. Predictors 
of mortality was older age (p-value 0.001 ≥ 65 
years ), 2 or more comorbility conditions ( 0.05 
) , 2 or more bedsores ( 0.002 ), elevation of 
cretinine ( 0.002) , an interval of post acute 
rehabilitation ≥90 days ( 0.05 ) and lack of 
trunk control ( 0.03) , presence of tracheotomy 
( 0.01). Predictors of weaning was DRS ≤ 5.5 
at admission ( 0.01) and/or at dicharge ( 
0.000001), an LCF ≥ 4.5 at admission ( 0.01) 
and/or at dicharge (0.00004) , preserved head 
controle (0.0001) and/or trunk controle ( 
0.0003) and the weaning of tracheotomy ( 
0.0001). 

CONCLUSIONS subjects younger with 
preserved renal function and few bedsores, 
early transferred to intensive rehabilitation 
have more chance to survive;predictors of 
weaning are low level of disability , better 
cgnitif capacity and preserved trunk control 

 

 

P0916 
Predictive value of pharyngeal width 
at rest (JOSCYL width) in post-
stroke penetration and aspiration 

W. Kang1, E. Cha1, S. H. Ohn1 

1Hallym University College of Medicine, Department of 
Physical Medicine and Rehabilitation, Anyang, South 
Korea 

Question: Is the pharyngeal width correlated 
with the aspiration and penetration after 
stroke? If it is yes, can we use the pharyngeal 
width as a predictive tool for post-stroke 
aspiration and penetration?  

Methods: Lateral cervical spine 
roentgenograms were obtained from 466 
stroke patients with dysphagia (acute/chronic: 
156/310) and 47 healthy controls. Pharyngeal 
widths were measured at oropharynx. We 
named the average of the two oropharyngeal 
widths as the JOSCYL width and calculated 
the "JOSCYL width × 100 / neck 
circumference" as the JOSCYL scale. A video 
fluoroscopic swallowing study was performed 
and the PAS and DOSS scores were 
determined. JOSCYL width and JOSCYL scale 
were compared between patients and controls. 
To determine the optimal cutoff points for 
predicting penetration and aspiration, a ROC 
curve analysis was performed on pharyngeal 
width. 

Results: The JOSCYL widths and scales of the 
whole stroke group, acute stroke group and 
chronic stroke group were larger than those of 
the control group. The cutoff points of the 
JOSCYL widths for predicting penetration were 
16.4 mm in all stroke groups. The cutoff points 
of the JOSCYL widths for predicting aspiration 
were 16.9 mm, 16.7 mm and 17.2mm in whole 
stroke, acute stroke, and chronic stroke group 
respectively. 

Conclusions: The JOSCYL width was 
significantly wider and the JOSCYL scale was 
higher in all stroke groups compared with 
controls. The cutoff points of the JOSCYL 
width for penetration are smaller than that of 
aspiration regardless of stroke stage, 
therefore, we recommend that physiatrists 
should pay close attention to stroke patients 
who have JOSCYL width above the cutoff 
points of penetration for the early rehabilitation 
of dysphagia and the prevention of aspiration. 
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Pharmacological management of 
sialorrhea in patients with 
neurological disorders – analysis of 
prescribing practices in a French 
hospital (GLOSS study) 
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Question 

Sialorrhea is a common problem affecting 
adults with neurological disorders which can 
impact the quality of life and may lead to skin 
and life-threatening complications such as 
aspiration pneumonia. To date, available 
treatment options are behavioral modification, 
pharmacological therapy (based on botulinum 
neurotoxin type A (BONT-A) and/or off-label 
anticholinergic agents), radiotherapy or 
salivary gland surgery. There is no clinical 
guideline about this issue. To provide a better 
understanding of pharmacological 
management of sialorrhea, we examined the 
prescriptions in patients with neurological 
disorders. 

Methods 

We conducted a survey on a given day in two 
Physical Medicine and Rehabilitation wards in 
a French Hospital Group. All inpatients 
suffering from sialorrhea were included in the 
study. Clinical data, active substance, dosage, 
duration of treatment, drug associations and 
place in therapy were recorded. 

Results 

Of the 14 inpatients suffering from sialorrhea at 
the time of the study, 11 (79%) were 
prescribed pharmacological treatment (sex 
ratio 10:1 ; median age 54 [46-62]). Stroke 
(6/11) was the main cause of sialorrhea. 8/11 
patients consisted in a sublingual regimen of 
atropine 1% eyedrop single-dose container of 
0.4 mL. The median daily dosage was 1 mg 
[0.5; 1.5] administered especially in the 
morning (7/8) and the median duration of 

prescription was 181 days [4; 293]. Atropine 
was used either as monotherapy (6/8), or tri-
therapy with BONT-A and scopolamine 
(2/8).3/11 patients consisted in a scopolamine 
monotherapy. First-line regimen consisted in 
atropine (6/11) or scopolamine (5/11) 
monotherapy. Every atropine prescription was 
associated with clinical monitoring based on 
cardiac and urinary parameters. However, two 
cases of atropine 1% eyedrop related adverse 
effects (one bilateral mydriasis and one 
bilateral mydriasis coupled urine retention) 
were reported at the time of the study. 

Conclusion 

Despite some limitations (small sample size 
and single-center design), this study points out 
the frequency of atropine prescriptions in order 
to manage sialorrhea and its potential risks. 
More clinical trials are needed to develop 
evidence-based guidelines for sialorrhea 
management in neurologically disabled 
patients. 

P0918 
Changes in etiology and severity of 
dysphagia with aging 

H. E. Yang1, J. Soo Woong1, L. Jong Hyuk1 

1VHS Medical Center, Physical medicine and 
Rehabilitation, Seoul, South Korea 

Question To investigate characteristics of 
dysphagia in the oldest-old population and the 
effect of aging on swallowing physiology. 
Methods 418 (364 men, 54 women) patients 
who underwent videofluoroscopic swallow 
study (VFSS) for dysphagia were included. 
The patients were divided into an older group, 
group I (60–79 years old, n = 275) and the 
oldest-old group, group II (80–96 years old, n = 
143). Sex, cognition, duration of symptoms, 
BMI (body mass index), frailty index derived 
from comprehensive geriatric assessment (FI-
CGA), penetration aspiration scale (PAS), and 
videofluoroscopic dysphagia scale (VDS) 
scores and the etiologies of dysphagia were 
compared between the groups. The correlation 
analysis of BMI and FI-CGA with dysphagia 
severity and age was performed. 
Results The proportion of males, MMSE 
scores, the duration of symptoms, BMI scores 
and FI-CGA were significantly greater in group 
I than II(BMI; 22.36 ± 3.44 in group I, 21.48 ± 
3.45 in gtoup II, p-value=0.027, FI-CGA; 8.24 ± 
5.36 in gourp I, 11.54 ± 4.83 in group II, p-
value< 0.001). The PAS and VDS scores were 
significantly higher in group II than I(PAS; 4.41 



± 2.88 in gourp I, 5.50 ± 2.71 in group II, p-
value=0.001. VDS; 28.71 ± 17.84 in group I, 
39.09 ± 18.21 in group II, p-value=0.001). The 
proportion of CNS disorders was significantly 
higher in group I than in group II. The 
proportion of poor general medical condition 
was significantly higher in group II than in 
group I(table1). A negative correlation between 
BMI and dysphagia severity and a positive 
correlation between FI-CGA and dysphagia 
severity were observed. 
Conclusion Dysphagia tends to be more 
severe in the oldest-old, and can be caused by 
health conditions unrelated to swallowing. 
Malnutrition and frailty correlated positively 
with dysphagia severity, irrespective of age. 

Table1. The overall etiology of dysphagia 
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Ultrasound guided needle insertion 
technique into the cricopharyngeus 
muscle 

J. Jeoung1, H. S. Choi1, J. H. Lee1, S. N. 
Yang1, J. S. Yoon1 

1Korea University College of Medicine, Physical Medicine 
and Rehabilitation, Guro-gu, Seoul, South Korea 

BACKGROUND: 

Although cricopharyngeus muscle (CP) 
electromyography is used for diagnosis of 
swallowing disorder or botulinum toxin injection 
to treat CP muscle dysfunction, the risk of blind 
injection still remains. There are some 
important anatomic features around CP 
muscle, which are recurrent laryngeal nerve, 
thyroid gland, superior and inferior thyroid 
artery. Thus the aim of this study is to discuss 
the safe injection technique of CP muscle in 
the guidance of ultrasonography. 

METHODS: 

This was a prospective study of 11 healthy 
volunteers (3 women and 8 men) aged 26 to 
47 years. Neck ultrasonography was 
performed in supine position with neutral 
(targeting left CP muscle), right (targeting left 
CP muscle), and left neck rotation (targeting 
right CP muscle) each (figure 1). The safety 
injection angle was calculated which does not 
disrupt the important anatomic features around 
the CP muscle. 

RESULTS: 

The optimal needle injection site was set up at 
the level of the superior border of the cricoid 
cartilage, vertically. The horizontal approach 
site one third point between just lateral to the 
cricoid cartilage and anterior border of the 
sternocleidomastoid muscle was superior to 
that of just lateral to the lateral margin of 
cricoid cartilage. The mean safety angle for 
injecting left CP muscle in right neck rotation 
position was between 68.6 ± 8.6 and 78.5 ± 
6.7 degree, while range of mean approach 
angle was 9.8 ± 3.6 degree (Table 1). The 
number of unapproachable subject due to 
narrow injection angle was 5, 3 and 2 with 
neutral (Targeting left CP muscle), right 
(Targeting left CP muscle), and left neck 
rotation (Targeting right CP muscle) each. The 
optimal patient posture and approach 
technique were left CP muscle injection with 
right neck rotation. 

CONCLUSION: 

Our results show that this method can be 
useful for the practical application of 
ultrasound-guided bilateral CP muscle 
injection. Knowledge of the anatomical location 
of CP muscle and surrounding features can 
help clinicians to better access the target site 
bilaterally, thus prevent causing injury of 
important structures. 
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P0920 
Fenestrated and non-fenestrated 
cuffed tracheal cannulas, a 
retrospective analysis of 
decannulation and risk factors for 
the development of granulation 

M. Werkmann1, T. Keser1 

1Tirol Klinken, Neurology, Zirl, Austria 

Question: Is there a significant difference in 
clinical practice using fenestrated or non-
fenestrated cuffed cannulas for successful 
decannulation and the development of 
granulations. Are there associated risk factors? 

Methods: In a retrospective cohort we 
analyzed 214 patients having received a 
tracheostoma or tracheotomy during 
hospitalization at the LKH Hochzirl with a 
fenestrated or non-fenestrated cuffed cannula 
during the years 1996 until 2008. Three 
patients were excluded due to missing or 
contradicting data leaving a total of 211 
patients. Due to clinical practice some patients 
switched from fenestrated to non-fenestrated 
cannulas and vice versa. Therefore, we 
devided the cohort in patients having received 
fenestrated cannulas and those, who only had 
non-fenestrated cannulas. For statistical 
analysis we used SPSS version 21. We 
determined group differences in dichotomous 
variables using the Fisher"s exact test. Results 
are represented in total numbers, relative 
percentage, and p-values for statistical 

significance. For non-parametric data we used 
the Mann Whitney U test. p < 0.05 was 
considered statistically significant. 

Results: We analyzed 211 (61 female and 150 
male) patients with a mean age of 45 years. 
143 (67,8%) patients had a non-fenestrated 
cannula and 68 (32,2%) patients had a 
fenestrated cannula. Successful decannulation 
was possible in 35 out of 41 patients (85,4%) 
with fenestrated cannulas and in 110 out of 
162 patients (67,9%) with non-fenestrated 
cannulas (p = 0,033). 8 out of 143 patients 
(5,6%) with non-fenestrated cannulas 
developed granulations (Fig 1), in contrast to 
32 out of 68 (47,1%) patients in the fenestrated 
group (p < 0,001). Age (p = 0,655), gender (p = 
0,182), cannula size (p = 0,606) and type of 
stoma (p = 0,267) had no impact on the 
development of granulations. 

Conclusion: In our cohort, patients with 
fenestrated cannulas had a higher chance of 
decannulation compared with their non-
fenestrated counterpart. Although, being more 
successful, the risk of developing granulations 
was much higher in the fenestrated group. As 
other risk factors like stoma type or cannula 
size did not account for the development of 
granulations, the fenestration seems to be the 
biggest risk factor. 
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Cross-cultural transaltion of the 
Fench version of the cranial nerve 
assessment (I&I Test) 

I. Koch1 

1Ospedale San Camillo, Neuropsychology, Venice Lido, 
Italy 

Oropharyngeal dysphagia is commonly 
associated with neurologic disease, as well as 
other acute and chronic conditions. Recently, a 
Cranial Nerve Examination for Neurogenic 
Dysphagia Patients (I&I Test) was validated in 
order to assess dysphagia in neurological 
population. It is a useful outcome measure to 
detect the major deficits affecting the cranial 
nerves in patients with swallowing disorders. 
The present study showed a cross-cultural 
translation of the scale in French. The scale 
was translated following 5 stages of cross-
cultural adaptations. This involved (1) 
translation from Italian to French, (2) synthesis 
and solution of discrepancies between 
translators, (3) backtranslation from French to 
Italian, (4) expert revisions, and (5) pretesting. 
In conclusion, a French version of the I&I test 
was presented. 

P0922 
Comprehensive therapy of the 
oromotor system in children with 
swallowing disorder 

A. Fábianová1, M. Tedla2 

1Adeli Medical Center, Neurorehabilitation, Piešťany, 
Slovakia 2University Hospital, Otolaryngology, Head and 
Neck Surgery, Bratislava, Slovakia 

The basic assumption for proper swallowing is 
the cooperation of organ systems, which 
include oromotorics. Its incorrect development 
at an early age has a negative impact not only 
on food processing and swallowing, but also 
on speech. As a result of neurodevelopmental 
disease, the complex of perceptual and motor 
symptoms limits the child's control of muscle 
tension, posture, head position and oromotor. 
Thus, the ability to consume diverse foods in 
terms of processing in the oral cavity and 
safely swallow them is limited. These 
symptoms predict an insufficient supply of 
proprioceptive impulses, which children try to 
replace by substitutional compensatory 
movements and by bad habits deepening the 
oromotor deficit. Thus, adequate therapy for 
children is often severely limited due to their 

non-cooperation. Therefore, by appropriate 
combination of methods of sensory-oromotor 
stimulation as well as feeding by specific 
techniques we prevent pathological changes in 
craniofacial development of children and 
improve their oromotor skills in swallowing. 

P0923 
Atropine-induced anticholinergic 
syndrome after sublingual 
administration for sialorrhe 

J. Lemoine1, H. Michelon2,3, A. Larabi4, J. C. 
Alvarez4, C. Lefèvre-Dognin5, J. Paquereau1 

1APHP - Raymond Poincaré University Hospital, Unité de 
Soins de Rééducation Post-Réanimation, Garches, France 
2Hospital Raymond Poincaré - University of Paris-Saclay - 
APHP, Service de Pharmacie, Paris, France 3Hospital of 
Sainte Périne - GHU Paris Saclay - APHP, Service de 
Pharmacie, Paris, France 4APHP - Raymond Poincaré 
University Hospital, Service de Pharmacologie, Garches, 
France 5Hospital of Sainte Périne - GHU Paris Saclay - 
APHP, Unités de Soins Prolongés Complexes, Paris, 
France 

Question 

Sialorrhea is the unintentional loss of saliva 
from the mouth. It is frequently observed in 
neurological diseases with swallowing 
disorders. Today there is no consensus about 
the management of sialorrhea, but 
anticholinergic agents seem to be the first-line. 
Sublingual use of atropine (ophthalmic 
eyedrop) is off-label and its safety data are 
poor. 

Methods  

We report adverse effects (AE) due to 
overdose of sublingual atropine in 2 male 
patients, 45 and 48 years old, requiring 
tracheostomy after stroke. Plasma atropine 
was quantified by a validated liquid 
chromatography-mass spectrometry method. 

Results 

Both patients presented sialorrhea and 
dysphagia. 

In patient 1 (P1) sublingual atropine (500mg 
t.i.d) was added to scopolamine due to 
insufficient efficiency. After 36 days of 
anticholinergic bitherapy, he developed 
mydriasis. 12h later, mydriasis was still on-
going and the patient presented acute urinary 
retention requiring catheterization. 



Patient 2 (P2) received atropine for 6 months 
when he got 4 mg instead of 1mg. A few hours 
later, mydriasis and tachycardia appeared. 
Atropine plasma quantification was performed 
12h post-dose (6 ng/ml and below the limit of 
quantification 24h post-dose). 

The anticholinergic prescription was 
immediately discontinued for both patients and 
clinical monitoring was performed. 

After investigation, P1 probably received more 
atropine than prescribed and for P2 the entire 
single-dose container. Mydriasis disappeared 
48h after anticholinergic discontinuation in both 
patients, while urine retention lasted for 24h in 
P1 and tachycardia for 4 days in P2. 

In both patients, due to the drooling 
resumption, atropine was reintroduced without 
further incident so far. Cases were notified and 
registered in the national pharmacovigilance 
database. 

Discussion - Conclusion 

These cases highlight that systemic absorption 
of sublingual atropine is effective regarding 
that P2 plasma concentration 12h post-dose 
was in the therapeutic range (2-25 ng/mL) 
usually observed after intravenous 
administration. It strongly suggests atropine 
overdose with probably higher concentration 
when the symptoms appeared (atropine T1/2: 
4h). Atropine eyedrop can lead to mishaps and 
AE that possibly remain whereas atropine 
becomes undetectable in plasma. 

P0924 
Sarcopenia and dysphagia – is it an 
inevitable association? Literature 
review 

M. Martins1, A. Almeida Pereira1, D. Seixas de 
Marruaz1, S. Rosa1 

1Centro Hospitalar Universitário Lisboa Norte - Hospital de 
Santa Maria, Physical Medicine and Rehabilitation, Lisboa, 
Portugal 

Swallowing is a complex and synergistic 
process with complete neuromotor control, 
allowing the transport of the bolus and saliva 
from the oral cavity to the stomach, with airway 
protection. Dysphagia is the symptom that 
reflects the disturbances of this process, with 
high prevalence in neurological, 
rheumatological, oncological pathologies, as 
well as in the geriatric population, leading to 

potentially serious complications that affect the 
global health and the quality of life. This review 
aims to explore the association between 
sarcopenia and dysphagia. A search was 
carried out in Pubmed on the literature of 
2009-2019 with the following keywords: 
sarcopenia, dysphagia. After detailed analysis 
11 relevant articles were selected. 

Sarcopenia consists of progressive loss of 
muscle tissue and decline in muscle strength, 
representing one of the most important causes 
of functional decrease and physical 
performance. This process is systemic and 
there is simultaneously a muscle weakness 
associated with swallowing and ventilatory 
mechanics. In this context, it is not surprising 
that patients over 70 years of old with history of 
Pneumonia has episodes of aspiration of food 
content in 70-80% of times. An efficient 
swallowing requires coordination of pharyngeal 
structures to propel food content through the 
pharynx, while the airways are protected. In 
aging, this phases are no longer symmetrical 
and synchronous, becoming a longer and 
uncoordinated process. Sarcopenia is a risk 
factor for aspiration pneumonia in the elderly, 
associated with high rates of morbidity and 
mortality, so the evaluation of the swallowing 
process is importante in its intervention, 
including the use of videofluoroscopy and 
videoendoscopy. The physiatric approach 
includes an individualized exercise program to 
improve muscle trophism of the of the 
mastication, swallowing and respiratory 
muscles and effective cough training. In 
conclusion, changes in swallowing may 
develop in patients with sarcopenia or in 
patients who may develop sarcopenia during 
prolonged periods of hospitalization. The team 
must be aware of this risk and provide 
appropriate interventions to prevent dysphagia 
and its complications. 

P0925 
Effect of suprahyoid muscles 
strengthening on swallowing 
function in stroke patients with 
dysphagia: a meta-analysis 

S. Janicaud1, S. Charveriat1, A. C. Tissier1, M. 
Cocquelet-Bunting1, J. Paquereau1 

1APHP - Raymond Poincaré University Hospital, 
Department of Physical Medicine and Rehabilitation, 
Garches, France 

Question: This meta-analysis aims at 
evaluating and summarizing the effects of four 
swallowing exercises in stroke patients with 



dysphagia : Expiratory Muscle Strength 
Training (EMST), Chin Tuck Against 
Resistance (CTAR), Shaker Exercise and the 
Iowa Oral Performance Instrument (IOPI). 

Methods: 566 nonduplicate records were 
identified by searching EMBASE, Pubmed and 
the Cochrane Library. Eleven randomised 
controlled trials (RCT) were included. The data 
included basic population characteristics, 
penetration-aspiration scores (PAS) and 
mesures of swallowing ability. 

Results: Two exercises significantly improved 
swallowing ability : EMST (Standardized Mean 
Difference (SMD)=-0.76, 99% CI=-1.39 to -
0.12; P=0.002) and IOPI (SMD=-0.62, 
99%CI=-1.21 to -0.02 ; P=0.008). CTAR 
(SMD=-0.80, 99% CI=-1.96 to 0.36; P=0.07) 
and Shaker Exercise (SMD=-0.85, 99% CI=-
1.83 to 0.12; P=0.02) did not significantly 
improve swallowing ability. Three exercises 
significantly reduced aspiration (assessed as 
PAS) : EMST (mean difference (MD)= -0.88, 
99% Confidence Interval (CI)=-1.58 to -0.19; 
P=0.001). CTAR (MD= -1.37, 99%CI=-1.98 to -
0.76 ; P<0.00001), and Shaker exercise (MD=-
1.17; 99%CI=-1.74 to -0.60 ; P<0.00001). IOPI 
did not significantly reduce aspiration 
(assessed as PAS) (MD=-0.26, 99%CI=-1.25 
to 0.73; P=0.5). 

Conclusion: In dysphagic patients following 
stroke, EMST and IOPI might have improved 
swallowing ability. Shaker exercise, CTAR and 
EMST might have reduced aspiration during 
swallowing. However, the quality of this 
evidence remains weak. Further randomized 
controlled trials involving a larger sample size 
are needed. 
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Transesophageal Echocardiography 
– Dysphagia Risk in Acute Stroke 
(T.E.D.R.A.S. trial) 

S. Hamzic1, T. Braun1, M. Butz1, H. Khilan1, M. 
Yeniguen1, M. Kaps1, T. Gerriets1, M. 
Juenemann1 

1University Hospital Giessen, Department of Neurology, 
Giessen, Germany 

Background and purpose 

Dysphagia is common in patients with acute 
stroke and deteriorates the overall outcome. 
Transesophageal echocardiography (TEE) is a 
routine examination in the diagnostic workup of 
stroke etiology. In cardiac surgery it is known 
as cause of postoperative dysphagia. The 
prevalence of dysphagia in acute stroke 
patients undergoing transesophageal 
echocardiography is unknown. The aim of this 
study was to assess for the first time whether 
TEE has a negative influence on swallowing in 
acute stroke patients. 

Methods 

Using flexible endoscopic evaluation of 
swallowing (FEES) T.E.D.R.A.S., as a 
prospective, blinded, randomized and 
controlled study, included 34 patients in two 
groups: 19 in the intervention group and 15 in 
the control group. FEES was performed for 
analysis of swallowing in the intervention group 
(1) one day before TEE, (2) 2-4 hours after 
TEE, (3) 24 hours after TEE. In the control 
group FEES was performed on three 
consecutive days with TEE taking place any 
time after the last FEES. Validated scores 
assessed dysphagia severity. Difference 
scores were built from pre to post TEE for all 
dysphagia measures. 



Results 

In between group comparison the intervention 
group shows an increase in dysphagia 
measures immediately after TEE and 24 hours 
after TEE. There is a significant increase in 
penetration-aspiration-score for saliva (p= 

Conclusion: The results of the T.E.D.R.A.S. 
trial indicate that TEE has a negative influence 
on swallowing in acute stroke patients at least 
for 24 hours 

P0927 
Effects of evidence-based 
dysphagia therapy in 
dermatomyositis – a case study 

S. Hamzic1, T. Gerriets1, M. Juenemann1 

1University Hospital Giessen, Department of Neurology, 
Giessen, Germany 

Introduction 

Dermatomyositis (DM) is characterized by 
proximal weakness, muscle tenderness, 
fatigue and rashes. Dysphagia is more 
frequent among DM-patients with internal 
malignancy and shows one-year mortality in 
31% of patients. 

The author presents a case report of 
successful treatment of dysphagia in a 72-
year-old man with dermatomyositis 
implementing evidence-based methods of 
dysphagia treatment.   

Methods 

The tracheotomized patient was referred to 
pulmonological rehabilitation due to severe 
aspiration pneumonia induced by dysphagia in 
dermatomyositis. Initial flexible 
endoscopic evaluation of swallowing (FEES) 
was conducted to evaluate underlying 
pathomechanisms of dysphagia and decide on 
evidence-based therapy methods to be 
implemented. The most severe underlying 
pathomechanism was a disordered opening of 
the upper oesophageal sphincter (UOS). 

Therapy was initiated using following evidence-
based methods: Shaker Maneuvre, Expiratory 
Muscle Strength Training (EMST) and Jaw 
Opening Against Resistance (JOAR). 

 

Results 

Within three weeks, there was a significant 
improvement in swallowing ability. 
Decannulation was conducted within 2 weeks 
of admission, and FEES showed a better 
opening of the UOS. FEES, upon release, 
showed a more effective swallowing ability for 
saliva, however not for food and liquids. Upon 
release, the patient was given an intensive 
training plan with above mentioned evidence-
based methods. A FEES follow-up after 6 
weeks showed no aspiration risk for liquids and 
puree. 12 weeks after release the patient was 
able to swallow solid food without aspiration 
risk. The patient reported a better mental 
condition. 

Conclusion 

Implementation of evidence-based treatment 
methods for severe neurogenic dysphagia 
combined with strict FEES inspection can 
improve the overall dysphagia outcome and 
quality of life. 

P0928 
Postural High Intensity-Interval 
Training (HIIT-P) leads to enhanced 
swallowing reaction in dysphagia 
patients 

A. Dassel1 

1N.A.P. Akademie, Berlin, Germany 

1. Question 

One of the most important requirements for an 
optimal swallowing reaction is to be able to 
stabilize posturally. In people with postural 
misalignment, the ability to straighten up is 
usually reduced. The typical symptoms of 
postural instability are Forward Flexed Posture 
with protracted and reclined head, 
Camptocormia, Pisa Syndrome, Anterocollis, 
Anterocaput or Forward Sagittal Shift. Possible 
causes are diseases and malfunctions such as 
Parkinson's Disease, Traumatic Brain Injury, 
Neck Disorders or Cerebellar Dysfunction. As 
a consequence, the static conditions in the 
structures that are functionally responsible for 
the swallowing reaction change. Is it possible 
to influence the postural system through 
Postural High Intensity-Interval Training (HIIT-
P) and how does this affect the swallowing 
reaction? 

 



2. Methods 

In three case reports, the possibilities of 
influencing the postural system are shown and 
the effects of HIIT-P training, consisting of 
active stretching, straightening and holding 
activities as well as vestibular stimulation, are 
presented. The ability to straighten up as well 
as the swallowing reaction are objectively 
determined by specific structural tests and 
assessments before the intervention and 
compared with the test results at the end of the 
three-week intervention period. 

3. Results 

HIIT-P training leads to an increased ability to 
straighten up. The active mobility increases in 
all involved body regions (thoracic and cervical 
spine, upper cervical joints). The amount and 
frequency of swallowing increased in all three 
cases. 

4. Results 

The HIIT-P Training can influence postural 
control, which is biomechanically necessary for 
a functional swallowing reaction. The changes 
in swallowing amount and frequency lead to a 
reduction in dysphagia symptoms. 

P0932 
Depression and cognitive sequelae 
after traumatic brain lesion in 
youngsters – a prospective follow-
up study 

T. O. Ryttersgaard1, J. Ø. Riis2, S. P. 
Johnsen3, P. H. Mogensen1, C. R. Bjarkam2 

1Aalborg University Hospital, Neurology, Aalborg, Denmark 
2Aalborg University Hospital, Neurosurgery, Aalborg, 
Denmark 3Aalborg University Hospital, Danish Center for 
Clinical Health Services Research, Aalborg, Denmark 

Question: To examine the development of 
depression, cognitive sequelae and global 
functional outcome from the first visit to control 
one-year later among youngsters with a 
traumatic brain injury (TBI). 

Methods: A register-based one-year follow-up 
study on the DRUE-TBI population defined as 
Danish adolescents and young adults with 
traumatic brain lesion examined the first time 
less than a year after TBI. The main measures 
were Major depression inventory, Trail making 
test A and B, Fluency, Word learning with 
selective reminding, Matrix reasoning, Coding 

and Glasgow outcome scale - extended (GOS-
E). 

Results: Seventy-six (79.2%) of the 96 
potential participants were included in the 
study, while 11 (11.5%) were excluded due to 
incomplete data and 9 (9.4%) were lost to 
follow-up. Of the included patients, 54 (71.1%) 
were males, the mean age was 24.0 (SD: 4.3, 
range: 16.4-33.3) and the mean time-since-
injury was 572.4 days (SD: 105.1, range: 386-
921). 

The prevalence proportion of depression was 
10.5% (95% CI: 4.7-19.7) with four new cases 
at the follow-up visit. Seven out of 11 patients, 
who fulfilled the diagnostic criteria for 
depression at the first visit, had recovered at 
the second visit. The prevalence proportion of 
cognitive sequelae decreased from 31.6% 
(95% CI: 21.4-43.3) at the first visit to 19.7% 
(95% CI: 11.5-30.5) at follow-up. In total 21 
patients (27.6%) fulfilled the diagnostic criteria 
for depression and/or the definition of cognitive 
sequelae at the follow-up compared to 37 
patients (48.7%) at the first visit. 

In addition, a significant positive change in the 
GOS-E score was detected (p=0.0007) as 
42.1% (95% CI: 30.9-54.0) of the population 
had a higher GOS-E score at the follow-up. 
Patients with depression and/or cognitive 
sequelae had a significantly lower GOS-E 
score (p=0.0016) compared to patients without 
depression and cognitive sequelae, with an 
absolute mean difference of 1.1 points (95% 
CI: 0.5-1.7). 

Conclusion: Almost half of the young TBI 
survivors experienced a functional 
improvement from the first visit to one-year 
follow-up. However, patients with depression 
and/or cognitive sequelae consistently had a 
lower global functional outcome. This indicate 
a need to have an ongoing focus on emotional 
and cognitive sequelae after TBI in youngsters. 

P0933 
The prevalence of traumatic brain 
injury among female prison 
populations – a systematic review 
and meta-analysis 
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The relationship between criminality and a 
history of TBI has been addressed on several 
occasions. However, the vast majority of 
studies have included only male offender 
populations and there has been little attention 
to female prisoners. 

OBJECTIVE 

The objective was to present current 
knowledge regarding the existence of a history 
of TBI in female prison populations. 

METHODS 

PubMed and PsycINFO databases were 
searched for relevant papers using the 
PRISMA guidelines. We selected papers 
describing TBI prevalence among incarcerated 
females as well as papers that discussed 
comorbidities. The meta-analytic features of 
this work were conducted in accordance with 
the Cochrane handbook for systematic 
reviews. The event rate of TBI and sample size 
of female offenders were recorded; data were 
then pooled to obtain weighted and 95% 
confidence intervals (CI). Heterogeneity 
between studies was examined using the 
Cochran"s Q and Higgins I² statistics. A 
Random effect model was utilized in the 
presence of statistical heterogeneity between 
studies. 

RESULTS 

Sixteen papers were selected and only two of 
them were exclusively about female offenders. 
The pooled prevalence of TBI (1070 prisoners) 
was 43%. These figures are much higher than 
the reported prevalence of TBI in the general 
population. One of the first causes of TBI was 
domestic violence. Twelve papers mentioned 
that several comorbidities were frequently 
found among female prisoners with a history of 
TBI and 2/16 papers mentioned high rates of 
abuse among female offenders during their 
childhood. 

 

 

CONCLUSION 

This is the first meta-analysis specifically on 
female offenders. It has highlighted the high 
prevalence of a history of TBI among this 
population. However, no conclusion can be 
drawn about a link between criminality and 
TBI. The authors suggest ways of improving 
screening and healthcare provided to these 
prisoners. 

P0934 
PAID syndrome (Paroxysmal 
Autonomic Instability with Dystonia) 
secondary to severe traumatic brain 
injury case report 

A. Saric1 

1Nova Scotia Rehabilitation Center, Division of PM&R, 
Dalhousie University, Department of Medicine, Halifax, NS, 
Canada 

Question: To evaluate pharmacological 
management and rehabilitation outcome in a 
patient with paroxysmal autonomic instability 
after severe traumatic brain injury. 

Background: Paroxysmal autonomic 
instability with dystonia (PAID sy) appears to 
be distinct syndrome that occurs as an 
uncommon complication of traumatic brain 
injury, intracerebral hemorrhage, anoxic brain 
injury, hydrocephalus, and 
meningoencephalitis. Pathophysiology of PAID 
syndrome likely involved dysfunction of the 
diencephalic autonomic centers or disruption of 
their connection to other brain regions. 
Cortically provoked release of catecholamine 
may contribute to hypertension, tachycardia 
and tachypnea. Differential diagnosis include 
seizures, malignant hyperthermia, autonomic 
dysrefexia, serotonin syndrome and agitation. 
The use of Beta adrenergic agents and alpha 2 
adrenergic agonist are clinically useful in 
reducing some of the features. 

Methods: This case report describes a 29 year 
old male with severe traumatic brain injury. 
The patient sustained bilateral contusions, 
intracerebral hemorrhage, diffuse axonal injury 
and multiple skull fractures. At acute care the 
patient presented with intermittent tachycardia, 
tachypnea, diaphoresis, and extensor 
posturing with dystonia. Investigation for 
triggers revealed upper extremity deep vein 
thrombosis and empyema which was treated 
with antibiotics and chest tube. Episodes of 
autonomic instability persisted despite 
improvement of other medical issues. 



Rehabilitation was consulted for management 
of spasticity and autonomic dysregulation. The 
patient was placed on Propranolol, and 
Gabapentin. Episodes of autonomic instability 
ceased. Hospital course was complicated by 
agitation, cognitive, behavioral issues, and 
spasticity. The patient made some functional 
gains, he was able to walk short distances and 
was independent with manual wheelchair. 

Results: The patient received comprehensive 
inpatient rehabilitation program. 
Pharmacological treatment at the time of the 
discharge was combination of antispasticity, 
beta blockers and anti-seizure medications. 

Conclusion: Early diagnosis and appropriate 
treatment of this complications may improve 
patient"s outcome, allow earlier participation in 
therapy and better rehabilitation outcome. 

P0935 
Brain-in-hand to support adults with 
acquired brain injury – a 
convergence of mixed methods 

J. Kettlewell1,2, R. das Nair3,4, G. White5, K. 
Radford6 
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Question: Over 1 million people live with the 
long-term consequences of acquired brain 
injury (ABI), and individuals often find it difficult 
to live independently. Many technologies exist 
to aid rehabilitation, but few support self-
management. Brain-in-Hand (BiH) is a 
smartphone app with a structured diary and 
traffic light symptom monitoring system, 
designed to encourage behaviour change and 
address psychological problems. Aim: To 
determine the effect of BiH on mood, goal 
attainment, quality of life, cognition, fatigue, 
function and participation, and evaluate 
experiences of using BiH. Methods: An n-of-1 
mixed method case study design. Ten ABI 
participants were provided with BiH for 12 
months. Data were collected at baseline, 6 and 
12 months using various outcome measures. 
Semi-structured interviews were conducted 
with 9 ABI participants and 3 healthcare 

professionals. Quantitative and interview data 
were synthesised using a convergence coding 
matrix and searched for agreement. Results: 
Mixed methods data generally complemented 
each other. A significant improvement in goal 
attainment was found after 6 months BiH use 
(p=0.004), supported by qualitative findings. 
Measures of anxiety and depression fluctuated 
over time, however interviews suggested 
anxiety management improved while using 
BiH. Lack of insight and self-awareness was a 
barrier to BiH effectiveness as some 
participants used the traffic lights incorrectly. 
Some individuals initially failed to recognise 
their impairments, meaning baseline function 
scores were higher than expected. A non-
significant improvement in cognitive function 
and participation was found, suggesting BiH 
may support individuals with memory 
impairment and encourage social function. 
Conclusions: BiH was effective at improving 
goal attainment after 6 months use. 
Quantitative findings alone suggest little impact 
on most outcomes, but convergence of data 
highlighted the need for appropriate support. 
BiH has the potential to support anxiety 
management and memory impairment, but 
users need insight into their limitations and the 
ability to identify realistic goals. Contextual 
factors including the infrastrucure and training 
to support BiH use, along with participant 
motivation and insight, played pivotal roles in 
the effectiveness of BiH. 

 

P0936 
First case reported – neurogenic 
heterotopic ossification more than 
2.5y after TBI 

F. Ait Benali1, A. Mühl1 

1CRR, SUVA, SION, Neurorehabilitation, sion, Switzerland 

Neurogenic heterotopic ossification (NHO) is a 
well known complication after TBI, SCI and 
orthopedic operations. Installation is usually 
reported in the first 4 months. We present an 
unusal case in several ways : very late 
presentation and a trias of NHO, 
neurovegetatif crisis and inflammatory 
syndrome. 

A 37-year-old patient, without medical history, 
sustained severe TBI on assault in 01.2017 
with multiple cranial hemorrhages, treated by 
bilateral decompressive fronto-parietal 
craniectomy, complicated by cerebral 
vasospasmes with extensive cerebral lésions. 



He presented severe cognitive impairment, 
partial tonic-clonic seizures of the right body, 
global aphasia, moderate tetra paresis. 

Since 10.2017 mobility detiorated slowly due to 
aresorptive tetra-hydrocephalus, treated by 
VPS in 03.2018. He regained walking abilities 
for 200m without cognitive improvement. 

In 12.2018 his mobility  deteriorated again 
slowly and in 06.2019 appeared episodes of 
motor agitation, fever, and hypertension with 
tachycardia and hyperpnea. Neurological 
investigations excluded epileptic seizures but 
showed neuro vegetative crisis, associated 
with an inflammatory syndrom and stiffness in 
flexion of the left hip. 

Abdominal CT in 08.2019 and SPECT-CT in 
10.2019 showed scintigraphically active HNO 
of the left femoral and obturator muscles. 
Probatory treatment with Prednisone 60 mg 
p.o. for 1 week was without effect, 
investigations ruled out infection and systemic 
inflammatory disease.  Finally, Indometacin 75 
mg/d from 10.2019 improved comfort and 
reduced inflammatory syndrome. The crises 
responded poorly to beta bloquants, 
benzodiazepines and baclofen. Only 
introduction of morphine IV 30 mg / 24h 
allowed diminution of the neurovegetatif crises. 

Persisting significant spasticity of the left hip 
and limited trunk bending justified installation 
of a baclofen intrathecal pump in 01.2020, with 
good effect on spasticity and comfort. 

To our knowledge this is the first case reported 
of an as late presentation of HNO, independant 
of the surgery. Only one case report is found 
about a late symptomatic HO of the patellar 
tendon after medial parapatellar intramedullary 
nailling of the tibia  

In front of suspicious symtpomes (pain, joint 
swelling and limitation) even several months 
after an event, adequate examens should be 
performed (US, CT or SPECT). Albeit rarley, 
the trias of HNO, neurovegetatif crisis and 
inflammatory syndrome have already been 
described.  

 

 

 

Fig. 1 
 

 
Fig. 2 
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The problem of restoring consciousness and 
motor activity in patients with severe traumatic 
brain injury (STBI) is one of the most relevant 
 in neurorehabilitation. А rhythmic transcranial 
magnetic stimulation (rTMS) has been 
considered as a promising therapeutic 
approach for this pathology. Вut many 
methodological issues of stimulation are 
debatable. The authors are supporters of an 
individualized selection of rTMS 
characteristics, taking into account the features 
of damage topography, as well as the EEG 



pattern. We consider stimulation of the frontal 
hemispheres with individual variations of the 
rTMS target in Fz, F3, and F4, or F3 zones 
(according to the 10-20% scheme in 
electroencephalography) as promising. Their 
topography  is similar to some cortical 
projections of the executive control system by 
[Peterson, Posner, 2012]. These ideas are 
consistent with our results: positive changes in 
the field of consciousness and motor activity 
were observed in 84% of cases in a sample of 
31 patients with STBI  after rTMS of the frontal  
lobe. 

As a typical, the effects of rTMS in a patient 
aged 35 years are considered.  17 months 
after STBI with predominantly right-sided brain 
damage (bruise, removal of intracerebral right 
frontal lobe hematoma, post-inflammatory 
hydrocephalus), she was in the MCS- state 
(arbitrary gaze fixation without following 
instructions and speech), with gross 
tetraparesis. Against this background, 
therapeutic rTMS (6 sessions) was performed: 
the first 5 sessions in zone F3, the sixth in F3 
and F4. A comprehensive clinical, EEG and 
fMRI study was performed before and after 
stimulation. 

Аfter rTMS course, positive changes in 
consciousness were noted: the transition to 
deep disability with the implementation of the 
separate  instructions (for the first time after an 
injury, raises and lowers the right arm at the 
request), as well as a decrease in muscle tone. 
  Positive clinical dynamics corresponded to 
increased activity of sensorimotor and DMN 
resting fMRI networks. There were also 
positive changes in  EEG pattern and 
functional connectivity in terms of EEG 
coherence - with greater severity in the left 
hemisphere. 

This result confirms the validity of the initial 
working background. 

Supported by RFBR № 18-013-00355 
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Question 

Survivors from brain injuries commonly 
develop disorders of consciousness (DOC). 
One of the best diagnostic tools to distinguish 
vegetative state (VS) or minimal conscious 
state (MCS) in DOC is the coma recovery 
scale revised (CRS-R). Patients with DOC 
often suffer to severe spasticity and are 
candidates for the implantation of intrathecal 
baclofen (ITB) pump, not showing only a 
significant reduction in spasticity, but also 
reporting some cases of sudden awakening of 
DOC shortly after pump implantation. We 
investigated whether this treatment can affect 
the level of consciousness detected by a CRS-
R improvement. 

Methods 

We analysed all patients who underwent an 
ITB screening test prior to a possible ITB pump 
implantation, treated in the Department of 
Neurology and Rehabilitation of Hochzirl 
(Austria) between January 1 2006 and July 31 
2018. Since our ITB database didn"t recorded 
CRS-R, we screened for VS and MCS patients 
with a modified Rankin Scale of 5 and a 
modified Ashworth Scale of 3 or 4. Only 
common pathologies as cause for DOC were 
included. CRS-R was retrospectively 
determined through medical history. 

Results 

31 patients entered analysis and their 
characteristics were summarized in Table 1. 9 
of 18 (50%) VS patients emerged to MCS and 
3 of 18 (17%) reached emergence from MCS. 
After in all patients no statistical correlation 
using Spearman's rank-order test between ITB 
dosage and improvement in CRS-R after ITB 
pump implantation was shown, a subgroup 
analysis was executed. In traumatic brain 
injury (TBI) patients (20 out of 31 patients, 
characteristics see table 2.) a statistical 
relevant correlation between ITB dosage and 
change in the communication subscale of 
CRS-S was detected (rs =0,514 and p=0,02). 
For ITB dosage and total CRS-S improvement 
a statistical trend was shown (rs =0,426 and 
p=061). The short evaluation time (115,9 ±80,6 
days) suggest no significant impact of 
conservative rehabilitation methods on 
consciousness recovery. 

Conclusion 

This is to our knowledge the largest study 
analysing a correlation between ITB and CRS-



R improvement. Our findings support 
Melzack"s theories postulating a modulation 
from ITB avoiding an overload within the 
cortico-thalamo-cortical connections that might 
interfere with consciousness recovery. 

Fig. 1 
 

 

Fig. 2 
 

 

P0939 
Depression, anxiety and fatigue are 
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Question 

The main objective of this study is to determine 
the correlation between Health related quality 
of life assessed through the QOLIBRI and 
behavioral disorders, mood disorders and 
fatigue 

Methods:Inclusion criteria were: (1) aged 18-
65 years; (2) having sustained moderate-to-
severe TBI; (3) being in the post-acute period 
of TBI; (4) having a proxy willing to complete 
the behavioral evaluation; (5) informed consent 
from the person with TBI and the proxy. 

Exclusion criteria were: (1) non-traumatic 
acquired brain injuries; (2) mild TBI; (3) speech 
or language impairments precluding to 
complete the survey. 

TBI severity was defined by initial GCS score, 
approximate duration of loss of consciousness, 
duration of posttraumatic amnesia, and 
Glasgow outcome scale (GOS). 

Quality of life was assessed with the Quality-Of 
Life after Brain Injury (QOLIBRI). 

Mood disorders were assessed by the Hospital 
anxiety and depression scale (HADS). 

Behavioral disorders were assessed by proxies 
using the Behavioral Dysexecutive Syndrome 
Inventory (BDSI). 

Fatigue was studied by the FSS scale (fatigue 
severity scale). 

Descriptive data were expressed as mean and 
standard deviation (SD) or number of patients 
and rounded percentage (%) of the total 
sample. 

stepwise multiple linear regression model was 
used, with Qolibri as outcome variable and 
demographic data, BDSI, HAS and FSS as 
explanatory variables.   

Results: 

Among the 129 patients that have completed 
the HAD score, 11 patients had an established 
depression (8.5%) and 29 patients had an 
established anxiety (15%). 

BDSI questionnaires were available for 120 
patients (93%) and 85 patients (71%) were 
considered to suffer from current BDS. The 



average of the fatigue score FSS is 3,92 +/- 
1.66, the median is 3,89. 

In single variable analysis Qolibri did not differ 
significantly in patients with or without BDSI 
(67,10 +/-18 versus 60,64 +/-16; p=0,06). A 
significant multiple regression model explained 
37,5% of the variance and included depression 
(-14,33), anxiety (-5,31), Fatigue (-2.24), not 
living at home (-8.28), and not having 
specialized intervention (6,33). 

Conclusion : 

These results draw attention to the need to 
assess mood disorders and fatigue in TBI and 
not concentrate only on psychometric 
assessment. 

P0941 
Assessment and management of 
patients in post-traumatic amnesia – 
a world-wide survey 
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Clayton, Victoria, Australia 

Question: Most individuals who sustain a 
traumatic brain injury (TBI) experience a period 
of post-traumatic amnesia (PTA), 
characterised by disorientation, amnesia, 
generalised cognitive disturbance, agitation, 
hallucinations and sleep disturbance. Recent 
guidelines suggest the importance of 
assessment and consistent management 
during PTA, but current practice worldwide 
remains unknown. This survey aimed to 
elucidate current international practice in 
assessment and management of patients in 
PTA after TBI. 

Method: The web-based survey was sent to 
hospitals and clinicians working with acute TBI 
patients. There were 400 participants (69% 
females), from 41 countries, of many 
disciplines, mostly neuropsychologists, 
rehabilitation physicians and occupational 
therapists (OTs), with mean age 43 years, and 
mean 12.8 years" experience with TBI, 94% 
working with adults. 

Results: Of clinicians working with adults 
(n=376), most described this acute recovery 
period as post-traumatic amnesia (78%) and 
used its duration to indicate injury severity 
(86%). 86% used a tool to assess patients in 
this phase, mostly the Glasgow Coma Scale 

(GCS) (46%), Westmead PTA Scale (WPTAS) 
(37%), Galveston Orientation and Amnesia 
Test (29%), Rancho Los Amigos Scale (26%) 
and O-Log (21%). The GCS and WPTAS were 
mostly administered daily, but other measures 
less frequently. Meeting criteria on the 
assessment tool (53%) or clinical judgement 
(28%) were used to determine emergence 
from this phase, indicated by recovery of 
orientation (83%), day to day memories (56%), 
ability to follow commands (55%) or to 
participate in rehabilitation (59%). Most 
patients had physiotherapy (86%), OT (82%), 
speech therapy (69%), and environmental 
changes (79%), with 35% indicating sedating 
medication was prescribed during this phase. 

Conclusions: Findings suggest that, 
consistent with guidelines, post-traumatic 
amnesia is a widely recognised and measured 
acute TBI recovery phase, used to determine 
injury severity and readiness for therapy. 

P0942 
To develop a comprehensive 
cognitive rehabiltation lab based 
treatment model for clients with 
cognitive defecits with the use of 
recent technology in occupatioanal 
therapy department at Qatar 
Rehabilitation Institute (QRI), Hamad 
Medical Corporation (HMC), Qatar - 
(Think + Act Lab) 

K. P. Chandra Sekar1 

1Hamad Medical Corporation, Occupational Therapy, 
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Objective: To study the effectiveness of recent 
technology as a rehabilitation tool for improving 
cognitve abilities such as attention and 
memory in adults (aged 18 years or older) who 
suffered an acquired brain injury / stroke. 

Introduction: Occupational Therapists utilize 
an evidence-based approach to treatment that 
is tailored to individual needs and goals. The 
program targets social skills training, improving 
insight and awareness, improving 
independence in decision making, judgement 
and problem solving and long-term 
psychosocial adjustment. This holistic 
approach serves to augment the natural 
healing process and promote the re-
emergence of cognitive 
functioning.Combination of  clinical expertise, 
advance technology and compassionate care 



to enable clients with brain injury to resume 
meaningful and productive lives. 

Methods: Clients who were part of the 
program after a assessment.Any 
premorbid psychiatric illlness was excluded. 
Patients / families consent was obtained for the 
extra treatment sessions, Realistic discharge 
goals and and empowering them to reach their 
individual goals was the process. 

Equipments used: BITS is an easy-to-use 
rehabilitation therapy tool designed to evaluate 
and improve abilities in individuals with 
disabilities resulting from traumatic injuries. . 
BITS helps us make therapy sessions more 
productive and increase the efficiency of your 
practice.The other cognitive table MYRO is an 
interactive therapy surface with which sensors 
allow everyday life motor training with real 
objects on a responsive surface. Virtual reality 
devices such as SMI,Mind Maze and visual 
attention device such as Dynavision were also 
used in this program. 

Results: Signiifcant improvements were seen 
in all aspects of Cogntion,patient quoted her 
experience " I see my attention improving the 
more I use BITS & MYRO and feel very 
motivated to use it, therapy sessions are very 
fulfilling". Quality of life of clients also 
improved. 

Conclusion: It was important to evaluate the 
efficacy of recent technology in Cognitve 
Rehabilitation to provide specific guidelines for 
methods of rehabilitation in the ABI/ 
Stroke population.This attempt helped 
standradize treatment for therapists working 
with me in the Cogntive Rehabilitation Lab.  

Fig. 1 
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How to evoke a syndrome of the 
trephined for minimally conscious 
state patients – a case report 
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Question: The Syndrome of the Trephined is 
one of the most unknown complications of the 
Decompressive Craniectomy (DC) performed 
after Traumatic Brain Injury (TBI). It has 
multiple names: Sunken Brain and Scalp Flap 
Syndrome, Sinking Skin Flap Syndrome, Motor 
Trephine Syndrome, or Syndrome of the 
Trephined (SoT). A combination of 
neurological clinical criteria and radiological 
signs after DC is necessary to make the 
diagnosis of SoT. Clinical criteria found in the 
literature are often reported in patients who 
had the possibility to describe their symptoms. 
In this case, the patient was in a minimally 
conscious state (MCS), it was impossible to 
clinically assess any neurological deterioration 
according to those criteria. This prompted our 
interest to further explore this diagnostic 
approach in MCS patients. 

Method: A 17-year-old male patient sustained 
a severe TBI (initial Glasgow Coma Scale 
(GCS) was E1V1M1). A DC was performed 6 
days later. He was admitted to our 
rehabilitation department 2 months after the 
TBI. Clinically he exhibited an MCS with a 
GCS score of 7 and a Wessex Head Injury 
Matrix (WHIM) of 5. He also presented 7 to 8 
paroxysmal sympathetic hyperactivity (PSH) 
episodes a day. 3 months after the trauma he 
gradually developed a sinking skin flap. A 
month later a cranioplasty was performed. We 
noticed the next few weeks the gradual 
disappearance of PSH episodes and an 
improvement of the WHIM. 



Results: To our knowledge, there is no 
description of clinical diagnostic criteria in the 
literature suitable for MCS patients apart from 
the visible Skin Flap. However, it is important 
to be able to diagnose this syndrome in this 
population of patients. Clinically, the evolution 
of the WHIM data before and after the 
cranioplasty was compared with a t-test which 
revealed a statistically significant difference (p-
value 0.0047). Furthermore, we explored the 
hypothesis of whether the frequency of PSH 
episodes can be another indicator but also a 
confounding factor. For our case, the number 
of those episodes went from 7 per day to 0 
after a few weeks post cranioplasty. 

Conclusion: We believe further studies should 
be conducted to assess whether the WHIM 
and the frequency of PSH episodes may be 
part of the diagnostic criteria for SoT in MCS 
patients. 

P0944 
Loss of top-down anticipatory 
signals in chronic stages of 
moderate to serve traumatic brain 
injury 

F. Covarrubias1, F. Maturana1, G. Rivera2,1 
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Question. Psychomotor slowing is one of the 
most limiting signs reported by people suffering 
chronically from moderate to severe traumatic 
brain injury (CMS-TBI). Impairment in 
anticipatory control has been proposed as a 
central aspect of this deficit to explain the 
difficulty of the subjects to anticipate changes 
in the environment and implement a normal 
timing in the sensory-motor response. Under 
the predictive coding framework, the ability to 
anticipate events depends on the capacity to 
generate predictions at successive hierarchical 
levels and can be explored through 
neurophysiological correlates of prediction 
error signals related to the mismatch between 
top-down predictions and incoming bottom-up 
information. Analysis of event-related 
potentials (ERPs) allows us to dissect at least 
3 hierarchical levels of prediction error signals: 
the mismatch negativity (MMN; low-level 
attention independent), the P3a (attention to 
task-irrelevant stimuli), and the P3b (attention 
to task-relevant stimuli). We hypothesize that 
deficits in TBI interfere with the normal 
generation of high-level top-down prediction, 
affecting the sensory-motor and cognitive 
processes at high hierarchical levels. 

Method. ERPs were analyzed in 16 TBI 
patients in a chronic stage under the global-
local paradigm to manipulate top-down 
expectations along with changes in the 
predictability of bottom-up information. 
Differences in the MMN, P3a, and P3b were 
estimated through non-parametric statistical 
testing. 

Results. Our preliminary results show that TBI 
subjects have a preserved response at low 
hierarchical levels indexed by the MMN 
(clusterstat=-189.9, p=0.016, corrected). In 
contrast, responses at high-hierarchical levels 
indexed by the P3b are absent 
(clusterstat=160.7, p=0.18, corrected). 
Interestingly, P3a responses related to novelty 
is present (clusterstat=266.4, p=0.02, 
corrected). 

Conclusion. Subjects showed preserved 
responses at low-level (attention independent) 
with a lack of high-level task-relevant stimuli 
responses (attention-dependent). In contrast, 
they showed responses to task-irrelevant 
stimuli (novelty, attention-dependent). These 
results suggest an impairment in the 
generation of high order expectation, which 
could be related to deficits reported by CMS-
TBI subjects 

P0946 
Spontaneous complaints more than 
one year after a mild Traumatic 
Brain Injury (mTBI) – specificities 
and poor prognostic factors 
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Most people who sustain mTBI recover their 
previous functioning within a few months. A 
substantial minority keeps complaining more 
than one year after mTBI and may seek 
medical attention. We will investigate their 
subjective symptoms" characteristics and look 
for poor prognostic factors. 

Methods 

Our retrospective study includes 26 adults (7 
men, 19 women), mean age 48, without any 
neurological or psychiatric history before injury. 
They came to our rehabilitation department 
with disabling subjective symptoms about 41 
months after mTBI. They had a medical 



consultation, neuropsychological and 
psychological assessments. Only spontaneous 
complaints were taken into account during the 
clinical interviews. 

Results 

None had a complicated mTBI and only 54% 
presented a loss of consciousness. In most 
cases (92%) they went to an emergency 
department or sought care from a doctor. 

Almost all (96%) were victims of an accident 
and among them 52% with a third party 
involved. 

Although they all were socially integrated 
before mTBI, at the time of assessments, 62% 
did not go back to work and 77% were still 
involved in litigation procedure. 

There was a large range of complaints with a 
mean value of 19 (9-29) symptoms in various 
spheres. 

The most frequent complaints were in 
decreasing order: memory troubles, 
psycholinguistic disorders (particularly word 
finding difficulties), attention deficits, social 
dysfunction (withdrawal, feeling of being 
misunderstood, irritability, sexual difficulties) 
physical fatigue, pain, internal stress and 
cognitive fatigue. 

The interviews also highlighted a negative 
experience (feeling unwelcomed or rejected) of 
the early care for 57%. As patients told their 
mTBI story, 65% mentioned events in a tragic 
style with suffering feelings and 77% 
mentioned previous potentially traumatic 
events, concerning family or directly involving 
them. 

Conclusion 

We observed a large gap between the severity 
of initial injury and the significant and various 
complaints. 

The respective impacts of characteristics of the 
accident (third party involved or not), 
specificities of the injury (loss of consciousness 
or not), litigation procedures, painful sensation 
about the accident, potentially previous 
traumatic events and feelings of "not being 
heard" are discussed. 

 

P0947 
An overview of systematic reviews 
of prognostic factors for chronic or 
persistent symptoms in patients 
with mild traumatic brain injury – 
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Background: Mild traumatic brain injury 
(mTBI) is an increasing public health problem 
and persistent symptoms following mTBI have 
several functional consequences. 
 Understanding prognosis of a condition is an 
important component of clinical decision 
making and can help to guide prevention and 
intervention of mTBI patients. Prognosis of 
chronic symptoms in mTBI has stimulated 
several empirical primary research papers, and 
many systematic reviews. 

Objectives: The purpose of this overview is to 
summarize the results of systematic reviews 
that identify consistent prognostic factors for 
chronic or persistent symptoms following 
mTBI. 

Methods: We will conduct an overview of 
systematic reviews following steps described in 
the Cochrane Handbook. We will search for 
systematic reviews in databases using 
keywords and Mesh terms related to the 
research question. Two reviewers will 
independently screen all references and then 
select eligible reviews based on eligibility 
criteria. Any disagreements will be discussed 
by the two reviewers and if consensus is not 
reached, we will consult a third reviewer. A 
data extraction grid will be used to extract 
relevant information and quality of the included 
studies will be rated using the AMSTAR 
instrument. Data will be synthezised into a 
conceptual map in order to have a better 
understanding of the impacts of such factors 
on mTBI symptoms. 

Results: Findings will be classified according 
to the International Classification of 
Functioning, Disability and Health (ICF). 

Conclusion: Results will benefit multiple 
stakeholders, such as clinicians and 
rehabilitation program managers to understand 
the prognosis of their patients and to invest 
their time and resources on the most need 



patients. The results of this overview could 
also inform policy-makers about the real 
challenges of this population and guide health 
public interventions by targeting prognostic 
factors. 

P0948 
Commencing rehabilitation early – 
activities of daily living retraining 
during posttraumatic amnesia 

J. Trevena-Peters1, A. McKay1, J. Ponsford1 

1Monash University, Clayton, Australia 

Question:Evaluate, in a randomised controlled 
trial, the efficacy of activities of daily living 
(ADL) retraining during posttraumatic amnesia 
(PTA) with treatment as usual (TAU), 
compared with TAU alone (physiotherapy, 
speech therapy) in improving functional 
independence. 

Methods:Individuals with traumatic brain injury 
(TBI), in PTA, admitted to a rehabilitation 
centre were eligible if independent in personal 
care pre-morbidly, medically stable, and 
following single-stage commands. 104 
participants were consented and randomised 
to TAU, or TAU with ADL retraining during PTA 
(Treatment). Treatment was manualized, using 
errorless and procedural learning principles 
and involved individual ADL retraining provided 
by occupational therapists. Agitation was 
assessed daily. Functional Independence 
Measure (FIM) was the primary outcome 
measure assessed by a researcher blinded to 
group membership at baseline, PTA 
emergence, discharge from inpatient 
rehabilitation and 2-month follow-up. 
Rehabilitation inpatient length of stay, PTA 
duration, agitation levels, goal attainment 
scaling (GAS), and community integration were 
secondary outcomes. Qualitative interviews 
were conducted with therapists. 

Results: On FIM total change, random effects 
regression revealed a significant interaction of 
group and time (p<.01). Treatment showed 
greater FIM score improvement from baseline 
to PTA emergence, maintained at discharge. 
Groups did not differ at follow-up. 27% more of 
Treatment reliably changed on FIM scores at 
PTA emergence. Group differences in length of 
stay, PTA duration, and community integration 
were not significant; however, TAU trended 
toward longer length of stay (MD 15.29 days) 
and PTA (MD 7.71 days).Groups did not differ 
in agitated behavior scores or number of 
agitated days, with no significant relationship 

between agitation and therapy participation. 
90% of GAS Treatment goals were achieved at 
PTA emergence, GAS T-scores improved from 
baseline (p<.001) and correlated (p<.001) with 
FIM. Therapists described the intervention as 
feasible and beneficial. 

Conclusions: Findings indicate that 
individuals can benefit from ADL retraining 
during PTA, it does not increase agitation, and 
may shorten length of stay. These findings 
have potential to change rehabilitation practice. 

P0949 
Clinic and EEG signs of cholinergic 
and dopaminergic activity 
depression in process of recovery 
after severe traumatic brain injury 

M. Chelyapina-Postnikova1, E. Sharova1, O. 
Zaitsev1 

1Institute of Higher Nervous Activity and Neurophysiology, 
RAS, Moscow, Russian Federation 

Purpose: description and comparison of 
clinical signs of cholinegic and dopaminergic 
deficiency and EEG markers in the recovery in 
process of TBI patients. 

Materials and methods: Clinical and EEG 
parameters were studied on 98 patients after 
TBI. The age of patients was from 13 to 57 
years old. The observation period was from 3 
weeks to 20 months after TBI. The level of 
consciousness was clinically evaluated by 
GCS, decreased muscle strength, a change in 
muscle tone, the presence of tremor, 
autonomic disorders, the severity of signs of 
active attention. The EEG research included a 
19 channel monopolar  registration with a 
passband of 0.5-35 Hz. 

Results: 35 patients had clinical symptoms of 
dopaminergic deficiency (DD): high level of 
muscle tone by plastic type, rest tremor, 
hypersalivation, sweating, greasy skin, falling 
of motor and mental activity. In this clinical 
case was accompanied by changes in the EEG 
in the form of a lack of alpha rhythm and an 
increase in the severity of synchronized beta 
activity with a frequency of 13-14 Hz 
significantly enhanced in the frontal and 
anterior temporal regions. This activity appeard 
against the background of general decline in 
the amplitude of the biopotentials ,EEG 
flattening and smoothing zonal differences in 
combination with the theta activity of different 
severity. This pattern matched by specific 



power spectrum structure with the dominance 
of peaks in the beta range. 

Other 37 patients with TBI had clinical 
manifestations of cholinergic deficiency (ChD): 
decreased muscle tone, dryness mucous and 
skin covers, tachycardia, gastrointestinal 
hypotension, oculomotor disorders, reduced 
randomness of attention. For EEG of these 
patients most specific was the presence of 
disorganized and unstable alpha activity of 7-8 
seconds even in observations with deep 
(coma) depression of consciousness. Alpha 
activity was able to combine with gain in the 
EEG pattern of diffuse frequent oscillations or 
ritmical groups of theta-delta waves against the 
background of a general disorganization of 
biopotentials. On the power spectra there is a 
peak in the alha range although inferior in 
magnitude to the power of the slower 
components (delta and theta). 

Conciusion: Identified symptoms may affect 
the development of a rehabilitation strategy. 
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Question: A traumatic injury to the brain (TBI) 
or spinal cord (tSCI) constitutes a severe life 
change for the survivor, but also for the 
surrounding family. The mental health and 
function of the whole family can be affected, 
and therefore, interventions including both the 
survivor and the family should be an essential 
part of treatment. 

This study seeks to investigate if a newly 
developed manualized family intervention for 
the whole family living with TBI or tSCI will 
improve quality of life (QoL) and decrease 
experienced burden. It is hypothesized that the 
intervention will improve family dynamics and 
problem-solving strategies, which can reduce 
burden and improve QoL. 

Methods: A two-arm, interventional, 
randomized controlled trial (RCT). During a 2-
year period, 132 families with TBI or tSCI 
(≥ 18 years) will be recruited from East-
Denmark and allocated randomly to an 
intervention or a control group (ratio 1:1). The 
intervention group will receive eight weekly 90-
min sessions, focussing on their experiences 
of the injury, create a greater understanding of 
each other, elicit misunderstandings, change 
mindsets to more positive aspects of their life, 
learn strategies to manage emotions, 
communicate effectively, and understand 
boundaries in the family. The control group will 
receive one psychoeducational 2-h session. 

The manualized family intervention has not 
been implemented in Denmark prior to this 
study. Consequently, the study focuses on the 
effect, but also the families' experiences of the 
intervention. The effect will be measured by 
self-report questionnaires at baseline, post-
intervention, and 6-month follow-up, including 
QoL and experienced burden as the primary 
outcome measures. The individual's 
experience and perceived benefit of the 
intervention will be examined in semi-
structured interviews. 

Results: Data collection is ongoing. 
Recruitment commenced in October 2018. At 
present, 23 families have been included, and 5 
families have participated in semi-structured 
interviews. 

Conclusion: This RCT will contribute with 
novel knowledge on the effectiveness of a 
manualized family intervention to improve QoL 
and decrease burden on the whole family, 
which is of clinical interest in order to improve 
the lives of families living with TBI or tSCI. 

P0951 
A manualized family intervention for 
families living with traumatic brain 
or spinal cord injury – a qualitative 
study of the families' experiences 
and perceived benefit of the 
intervention 
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Question: Traumatic brain injury (TBI) or 
spinal cord injury (tSCI) are often followed by a 
broad range of disabilities, which constitutes a 
severe life change for the survivor and the 
surrounding family. Therefore, it is essential 
that rehabilitation efforts include the whole 
family. Consequently, an ongoing randomized 
controlled trial (RCT) investigates the effect of 
a manualized family intervention, targeting 
families living with TBI or tSCI. The 
intervention consists of eight weekly 90-min 
sessions and includes home-assignments. 

As a supplement to the quantitative results of 
the RCT, this ongoing qualitative study will 
investigate the families" experiences of the 
intervention, exploring the following research 
questions. How do the families experience: 1) 
Structure, content and meaningfulness of the 
eight sessions? 2) Amount and content of 
home-assignments? 3) Perceived benefit of 
the intervention? 

Methods: Individual semi-structured interviews 
with 20 families will be conducted two to four 
weeks after completion of the intervention. The 
families will be selected based on 
representativeness of etiology (TBI or tSCI), 
family structure, age and gender of the 
survivor. Data will be analyzed by using 
content analysis, inspired by Graneheim and 
Lundmann (2004). 

Results: Currently, five families (3 TBI, 2 tSCI) 
have completed the interviews. The families 
included couples in their late 20s (n=1), mid-
50s (n=1), early 60s (n=1) and late 70s (n=2), 
and four of the survivors were men. 
Preliminary results showed that the families 
perceived the sessions as meaningful for their 
specific situation. The youngest couples 
emphasized the specific applicable content of 
the sessions, and pinpointed specific useful 
techniques from sessions and home-
assignments. The elderly couples expressed 
that the home-assignments could be time-

consuming and were hard to understand and 
apply in daily life. 

Conclusion: The family intervention was 
perceived as meaningful for the families. 
However, it seems to be challenging for the 
elderly participants to understand and apply 
techniques from home-assignments in their 
daily life. Future results will unfold the results 
of the RCT and strengthen healthcare 
professionals understanding of the families" 
situation and needs. 
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Socio-economic consequences of 
traumatic brain injury – health care 
costs of patients and their 
immediate family 
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Question: The objective of the study was to 
investigate if acquiring a traumatic brain injury 
(TBI) increases the utilization of health care 
costs for TBI patients and their closest 
relatives during five years after injury 
compared to a group of healthy, matched 
controls and their closest relatives. 

Methods: The study had a national register-
based design, linking several Danish national 
administrative registers, using the unique 
personal identification number which is 
assigned to all Danish citizens at birth or when 
immigrating. A cohort of 18,328 TBI patients 
hospitalized or treated in emergency 
departments from 2008-16 was identified along 
with a group of 89,155 controls matched on 
age, gender, years of education, marital status, 
region and socio-economic group. The 
immediate family was defined in registers as 
cohabiting family members resulting in a group 
of 25,708 TBI relatives and a group of 135,325 
control relatives.The use of health care 
services was measured in monetary terms and 
included use of hospital services, general 
practitioner and practicing specialists and 
prescribed medication. 



Results: Health care costs were significantly 
higher in the TBI group than in the control 
group; both at baseline (the year before injury) 
and the following five years (all p"s < 0.0001). 
The first year after injury, the health care costs 
of TBI patients were $11,659 compared to 
$3,772 for controls. Also, the relatives of TBI 
patients had significantly higher health care 
costs than the control relatives in the first 
(p=0.027) and third year (p=0.0009) following 
injury. In the fifth year, the difference between 
the two groups was borderline significant. 

Conclusion: The TBI group had markedly 
higher health care costs than the control group 
even before the injury, even though the two 
groups were matched on several parameters. 
This indicates the impact of unobservable 
preinjury risk factors of TBI, which are hard to 
capture and fully match and could include high 
risk behavior, making individuals more 
accident prone. Furthermore, the finding that 
the TBI relatives had higher health care costs 
than the control relatives indicates that the 
extent of economic costs goes beyond the TBI 
patient. This emphasizes the importance of 
including the family in the rehabilitation after 
TBI. 
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outcomes for patients with acquired 
brain injury following inpatient 
specialist neuro-rehabilitation 

S. Ashford1, C. Elsmore2, A. Steed2, A. 
Walden-Smith2, E. Stavrou2, H. Williams2 

1King's College London, Palliative care and Rehabilitation, 
London, United Kingdom 2London North West University 
Healthcare NHS Trust, Regional Hyper-acute 
Rehabilitation Unit, London, United Kingdom 

Background:  Intervention for ankle 
contractures following acquired brain injury 
(ABI) may include serial casting, standing, gait 
re-education, orthotics, spasticity management 
(e.g. botulinum toxin) and surgery.  Objectives 
were to retrospectively examine outcomes of 
ABI patients with ankle contracture. 

Methods: In-patient episode data from a 
specialised rehabilitation unit was analysed 
(2015-2018).  Those in Prolonged Disorder of 
Consciousness and/or pre-morbid contracture 
were excluded.  Main measures were range of 
movement (ROM), Functional Ambulatory 
Category (FAC) and Functional Independence 
Measure (FIM).  Contracture severity was 
categorised as mild (plantargrade or better), 

moderate (<plantargrade to -200) or severe (> 
200 off plantargrade).  Analysis completed 
using Wilcoxon signed rank test. 

Results: 65 patients had ankle contracture, 
mean age 41 (36 Male, 29 female). Of the 65, 
35 had bilateral contractures (n=100; 39=mild, 
31=moderate, 30=severe) and 7 severe and 1 
moderate underwent surgical tendo-achilles 
lengthening.   

Overall, there was significant improvement in 
ROM (mean change=130; ± 17), FAC (2; ±2), 
increased FIM mobility (11; ± 6) and FIM 
locomotion (10; ±5) p=0.00.  Subgroup 
analysis demonstrated significant change in 
ROM for the severe (340, ±19) and moderate 
(12 ±10) groups p=0.00.  The surgical group 
had significant change in ROM (410, ±22) and 
function (FAC 2, ±2, FIM mobility 9; ±7, FIM 
locomotion 4, ±4,).  The mild group had no 
deterioration in ROM (-10, ±9) p=0.59) and the 
greatest mean change in functional measures 
(FAC 3, ±1; FIM mobility 10, ±5; FIM 
locomotion 5, ±4) p=0.00. 

Conclusion: Significant change in functional 
outcomes was observed in mild contracture, 
but not in ROM.  The moderate group had a 
significant improvement of ROM and function. 
 For a small number of patients with severe 
contracture, surgical intervention led to the 
greatest mean change of ROM, but more 
modest changes to function.  Future work 
needs to explore which patient group benefits 
most from particular interventions or 
combination of interventions. 
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The incidence of Traumatic Brain-injured (TBI) 
patients is 160,000 new cases in France per 
year. TBI behavioral disorders are the major 
sequelae of these patients and have an impact 
on their care in rehabilitation units. SOFMER 
published recommendations of good practices 
about these disorders in 2013. It pointed out 
the need to evaluate them in order to manage 
them better. Several scales to assess 
behavioral disorders exist, but they take a long 



time to complete or require the intervention of 
a psychologist. 

The main objective is the creation of an 
observation scale, which can be quickly and 
easily filled by any professional taking charge 
of TBI patients. The working group (doctor, 
nurses, care assistants, neuropsychologists, 
speech therapists, physiotherapists, 
occupational therapists) met monthly during 
one year. According to the SOFMER 
recommendations classification, the group 
determined a list of 16 behavioral disorders 
divided into 4 categories (behaviors by excess, 
behaviors by default, mood disorders and other 
behavioral disorders). We made a lexicon 
including the definition and the graduation of 
the severity (0 to 3) of each disorder. An 
instruction note has also been written. 

The constructed scale includes those 16 terms 
divided into the 4 categories. A severity score 
is defined for each disorder. A total score and 
4 subtotals (1 by category) are obtained. For 
the past 2 years, each TBI patient has been 
evaluated, using this scale, after unit 
admission by the multi-professional team. In 
the case behavioral disorders are observed, 
the scale is filled weekly. The acceptability of 
the scale by the team is good and the time 
spent per patient is from 5 to 15 minutes. 

The management of behavioral disorders is 
essential throughout the care path of the TBI 
patient. Our scale allows a rapid and simple 
characterization of the disorders by any 
caregiver or rehabilitation worker in order to 
help doctors decide on an appropriate 
therapeutic approach and evaluate its 
efficiency. 

We are currently working on psychometric 
validation of this scale before a multicentric 
study. 

P0955 
The use of atypical antipsychotics 
for managing agitation after 
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Question: This study examined the use of 
antipsychotics for managing agitation during 
post traumatic amnesia (PTA) after traumatic 
brain injury (TBI) and its relationship to global 

agitation levels as well as specific types of 
agitated behaviour. 

Methods: The participants were 125 
consecutive admissions who were in PTA, had 
moderate-severe TBI, and were undergoing 
inpatient rehabilitation. Data on the use of 
antipsychotics was collected and compared to 
agitation levels as measured by the Agitated 
Behavior Scale (ABS) which was administered 
daily throughout PTA. Global and item scores 
on the ABS were examined as predictors of 
antipsychotic use in logistic regression 
analyses. 

Results: Antipsychotics (atypical) were used in 
one-third of participants to manage agitation. 
Use of antipsychotics was significantly 
associated with high levels of global agitation, 
however, there were many participants on 
antipsychotics who had mild or even no 
clinically significant agitation according to ABS 
cut-offs. In terms of specific behaviours, 
antipsychotic use was associated with higher 
scores on the ABS item for violence. 

Conclusions: Atypical antipsychotics are a 
common means to manage agitation in PTA 
after TBI even in patients with mild or sub-
clinical levels of agitation. Violent behaviour 
may be a specific trigger for antipsychotic use. 
Further research is needed to examine if 
antipsychotics are effective in reducing 
agitation and violence and why prescribers are 
using antipsychotics in patients with minimal 
agitation. 
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Goal setting in rehabilitation of 
patients after traumatic brain injury 
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Background: Rehabilitation after traumatic 
brain injury is primarily aimed to achieve the 
dignity and productive way of life for the 
persons with brain injury. Goal setting in brain 
injury rehabilitation is not an administrative 
tool, but it is a clinical intervention. Our aim 
was to collect data about goal setting process 
among the comparable brain injury 
departments in European Union. Therefore we 
conducted internatonal e-survey among PRM 
specialists, working on departments 
predominantly serving for traumatic brain injury 
rehabilitation. 



Methods: With aim to collect data about goal 
setting process in traumatic brain injury 
rehabilitation, we dispetched a survey by e-
mail among 10 PRM specialists, working on 12 
different departments for brain injury 
rehabilitation in the European Union. The same 
survey was answered also by the author for 
the Department for brain injury rehabilitation at 
the University Rehabilitation Institute Ljubljana. 

Results: Results of our survey did not confirm 
a remarkable variability in the process of goal 
setting among different european brain injury 
rehabilitation departments. Nevertheless the 
goal setting process in rehabilitation after brain 
injury at University Rehabilitation Institute 
Ljubljana differs from process of the majority of 
other departments in the meaning of less 
patient oriented process, using only descriptive 
nomenklature for describing goals (not using 
MKF nomenklature), less frequent checking of 
goal achievement and lesser communication 
with relatives about goals. 

Conclusions: Goal setting process in 
rehabilitation after brain injury is standardized 
and patient oriented clinical intervention in all 
departments included in this multicentric 
survey, but runs less patient oriented, and with 
less communication among team members as 
well between team members and relatives. 

Keywords: Traumatic brain injury, Acquired 
brain injury, Rehabilitation goals, 
Rehabilitation, Multicentric survey 
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Question 

Is early orthostatic exercise feasible in patients 
with severe traumatic brain injury, as assessed 
by inclusion percentage (included patients over 
eligible patients), exercise completion 
(percentage of completed exercises) and the 
number of adverse events or reactions (serious 
and non-serious)? 

Methods 

A central computer-generated procedure was 
used to randomise 1:1 patients to early 
orthostatic exercise plus standard care versus 
standard care alone, stratifying for the 
Glasgow Coma Score at the time of inclusion. 
For the feasibility outcome to be achieved, 
73% of eligible patients should be successfully 
included; at least 70% of these patients should 
receive the intended exercises, and the 
intervention group should not be 
overrepresented with adverse events. The 
difference between the expected and reached 
feasibility goals are compared and Fischer"s 
exact test was used to examine adverse 
events and reactions. For exploratory 
purposes, functional outcome was examined 
after four weeks, three months, and one year 
using the Coma Recovery Scale-revised, Early 
Functional Ability Scale, Functional 
Independence Measure and Glasgow 
Outcome Scale Extended. Trial Sequential 
Analysis was used to control the risk of false-
positive or negative results regarding the 
adverse events and reactions and functional 
outcomes. 

Results 

We randomised 38 participants and achieved a 
successful proportion of included patients of 
76% [95% confidence interval: 63% to 86%]. 
The intervention was successfully applied in 
74% [95% confidence interval: 52% to 89%] of 
the patients. We identified 202 serious and 
non-serious adverse events and reactions, 
which were equally distributed in the two 
groups. The Trial Sequential Analysis indicated 
that a required information size of 628 patients 
is needed to reach superiority or inferiority and 
450 patients to reach futility when examining 
serious adverse events (Pc 68.4%; relative risk 
reduction 20%; alpha 5%; beta 10%). 

 



Conclusion 

Early orthostatic exercise in patients with 
severe traumatic brain injury is feasible and 
appears to be safe. However, larger 
multicentre trials are needed to gain more 
definite knowledge of the benefits and harms 
of this treatment. 
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Objective: Concussions are highly prevalent 
worldwide, particularly in youth populations. 
While evidence supports the benefit of physical 
activity on concussion recovery among adults, 
it is not clear how physical or social activities 
influences recovery after concussion in youth. 
This aim of this systematic review is to 
determine the role of activity on recovery in 
youth. 

Method: Using a systematic review 
methodology, complying with PRISMA 
standards, all types of intervention studies 
investigating social and physical activity to 
improve concussion recovery in youth will be 
identified. Four electronic databases will be 
used to search literature, including MEDLINE 
Ovid, EMBASE Ovid, CINAHL EBSCO. Two 
reviewers will independently perform title, 
abstract, and full-text review. Extracted data 
will include injury status, symptom type, 
severity, and duration, as well as number of 
days to pre-injury activity levels. Data will be 
pooled and analysed in a meta-analysis. 

Results/Conclusion: This first systematic 
review to examine the effects of social and 
physical activity on recovery outcomes after 
concussion in youth. It will provide importantly 
data and knowledge of the role of social and 
physical activity on recovery after concussion 
in a youth population. Findings will inform 
treatment protocols and guide future research 
to refine activity-based protocols. 
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Neurosurgical treatment and 
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children with severe TBI 

Z. Semenova1, O. Karaseva1, S. Valiullina1, L. 
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1Clinical and Research Institute of Emergency Pediatric 
Surgery and Trauma, Neurosurgery, Moscow, Russian 
Federation 

The main aim of treatment severe TBI is to 
preserve the injured  brain within the  primary 
level of  impairments what, in its turn, 
supposes  a maximally possible brain 
restoration. On the other hand, functional 
restoration assumes definite conditions for this 
process. From this point of view, efforts of 
multidisciplinary team have to be directed to 
solve this problem. 

 One may consider the  work of  
multidisciplinary teamat the early restorative 
period to be similar to the work of  a rescue 
team, when mistakes may lead to 
the irreversible collapse, degradation and 
death. 

From 2007  till 2016 in the  Clinical and 
Research Institute  of  Urgent Pediatric 
Surgery and Trauma  118 patients with sTBI 
(GCS 4-8 scores) had a course of  early 
rehabilitation, the beginning of which coincided 
with stabilization of vital functions. In the 
majority of cases early rehabilitation started on 
week 3 after the trauma, the time when most 
of  patients regain their  consciousness after 
coma.  44% of patients had rehabilitative 
surgeries because of  extensive defects of  the 
calvaria. The average time for  the defect 
closure  was  58±12 days.  12 %  of patients 
were operated on for posttraumatic 
hydrocephaly. 

      The principles of early rehabilitation 
included: support of vital functions, 
prophylactics of infection-inflammatory 
processes, restoration and support of nutritive 
care. The most important thing was to find out 
a leading syndrome which prevents  further 
rehabilitation. The standard scheme of 
medicamentous treatment directed for the 
restoration of psychic activity at the early stage 
was added with selectiveserotonin reuptake 
inhibitors (SSRI)(21 patient). Prescription of 
SSRI   antidepressants  had the following aim: 
to improve  the general state as well as  motor 
and emotional activity, to correct the motivation 
sphere, to improve cognitive disorders,  to 



activate own neurogenesis.  12 months later 
after   the trauma 62% had good results, while  
38% were referred to   group 3 by  their GCS 
scores.   

Conclusion: Multidisciplinary approach which 
includes surgical treatment of complications, 
rehabilitation and medicamentious correction 
allows to optimize  outcomes in children with 
severe traumatic brain injury.     

P0960 
Cognitive and psychological 
trajectories of patients with mild 
traumatic brain injury in a 
specialized outpatient rehabilitation 
setting 

L. Jacob1, C. Lefèvre-Dognin2, M. Cogné3, V. 
Perdrieau2, M. Provost2, A. Granger2, E. 
Normand2, P. Azouvi2 

1University of Versailles Saint-Quentin-en-Yvelines, 
Faculty of Medicine, Montigny-le-Bretonneux, France 
2APHP - Raymond Poincaré University Hospital, 
Department of Physical Medicine and Rehabilitation, 
Garches, France 3University Hospital of Rennes, Rennes, 
France 

Question: This study investigated factors 
associated with improvement after a 
specialized day rehabilitation program in 
patients with mild traumatic brain injury (TBI) in 
France. 

Methods: Mild TBI patients referred to a day-
hospital specialized rehabilitation program for 
persistence of a severe post commotional 
syndrome six weeks or more after the injury 
were included in this prospective observational 
study. Rehabilitation consisted of 
psychoeducation, and if needed, cognitive 
remediation, and psychological therapy. 
Cognition, psychological functioning and global 
outcome were evaluated in mild TBI 
participants with the following instruments: the 
Montreal Cognitive Assessment (MoCA), the 
Rivermead Post-Concussion Symptoms 
Questionnaire (RPCSQ), the Brief Illness 
Perception Questionnaire (BRIEF-IPQ), the 
Injustice Experience Questionnaire (IEQ), the 
Posttraumatic stress disorder Checklist Scale 
(PCL-S), the Hospital Anxiety and Depression 
Scale (HADS), and the Mayo-Portland 
Adaptability Inventory (MPAI-4). These 
instruments were used at admission and 
discharge, and differences in scores were 
further studied with univariate and multivariate 
analyses. 

Results: There were 52 mild TBI patients 
included in this study [53.8% of women; 
median (interquartile range) age 37.5 (24.0-
50.3) years]. Road accidents were the most 
frequent cause of mild TBI (32.7%), while 
median (interquartile range) delay between the 
traumatic event and admission in the day 
hospital was 122.5 (81.5-240.8) days. Most of 
patients had a severe post commotional 
syndrome (RPCSQ score≥12), and more than 
half of them had a clinically significant PTSD. 
All scores significantly improved between 
admission and discharge (MoCA: 24.0 versus 
26.0; RPCSQ: 31.0 versus 26.5; BRIEF-IPQ: 
48.5 versus 37.0; IEQ: 15.0 versus 10.0; PCL-
S: 47.0 versus 32.0; HADS anxiety: 10.5 
versus 4.0; HADS depression: 8.0 versus 6.0; 
and MPAI-4: 39.0 versus 26.0) (p-
values<0.05). Interestingly, age was identified 
as a risk factor for a lack of improvement in the 
RPCSQ, the IEQ, the PCL-S, and the MPAI-4 
scores. 

Conclusion: These preliminary findings 
suggest that a specialized day rehabilitation 
program might be effective in patients with mild 
TBI, although older age seems to be 
associated with poorer outcomes. 
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Based on the experience of treatment and 
rehabilitation of children after severe 
traumaticbrain injury (sTBI)in CRIEPSTin early 
recovery of mental activity a multidisciplinary 
team includes a psychiatrist, to be more 
precise - a neuropsychiatrist. 

The rehabilitation tasks of the neuropsychiatrist 
include clinical diagnosis of the disorders and 
their drugs correction. According to the 
structure of the Institute, it is accepted that 
these tasks are performed in the departments 
of intensive therapy, neurosurgery and 
rehabilitation. The neuropsychiatrist determine: 
1) the level of consciousness, 2) disorders in 



emotional, personal, motivational, cognitive 
and motor function, 3) psychotic symptoms. 

The neuropsychiatrist identifies the main 
specialized syndrome and compares it with the 
general clinical picture of the course of the 
disease, determining the significance of the 
syndrome of recovery in the dynamics of the 
general condition, the degree of its influence 
on the severity of the course of the disease, 
and the effectiveness of rehabilitation 
measures. Accounted for: 1) of the developing 
child's organism and mental development; 2) 
pathogenesis processes. 

The neuropsychiatrist recommends drug 
therapy for correction: 1) of mental recovery, 2) 
of psychotic disorders. At present after sTBI 
most drugs are prescribed on the "off-label" 
principle. The drugs are recommended taking 
into account the pharmacological effect 
depending on the disorders of the 
neurotransmitters: affecting the metabolism of 
glutamate, GABA, dopamine, choline 
(acetylcholine), serotonin. Neuromodulating 
effect have: 1) antiparkinson; 2) muscle 
relaxants; 3) anti-Dementia; 4) 
antidepressants; 5) antipsychotics; 6) 
hypnotics; 7) anticonvulsants; 8) other 
neurotropic drugs. 

A differentiated approach to diagnosis and 
medical treatment in children after sTBI with 
regard to the level of lesion, pathogenesis 
mechanisms resulting from the trauma itself 
and reactive processes in response to trauma, 
taking into account the mental development 
and recovery increases the chances of more 
effective rehabilitation, recovery mental 
functions with minimal defects. 
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Research Objectives: To assess the effect of 
adjunctive Hperbaric Oxygen Therapy (HBOT) 
in improving outcome in people with Disorders 
of Consciousness (DOC) 

Design: Prospective repeated measure study 

Setting: Neurorehab unit of tertiary care 
hospital 

Participant: Persons with traumatic/non 
traumatic brain injury with disorders of 
consciousness 

Interventions: HBOT in Perry TM Monoplace 
Chamber 1.5 ATA for 60 minutes each session 

Main Outcome Measure(s): Glasgow Coma 
Scale (GCS) and Glasgow Outcome Scale 
(GOS) 

Results: 99 persons (M:F:82:17) with 
(Traumatic brain injury (TBI) : Intracerebal 
haemorrhage (ICH) : ischemic stroke (IS): 49 : 
35 : 15), age 8 – 86 years (48.8) were 
included. 57 persons underwent 
decompression surgery (24 TBI; 27 ICH; 6 IS). 
HBOT was started 10 days–240 days after the 
initial brain insult (mean 61 days). Number of 
HBOT sessions varied from 6 – 68 (mean 18). 
GCS score pre-intervention improved from 
E1M1VT – E4M4V2 (m 5.94) to E4M3VT – 
E4M6V5 (m 9.91). The maximum improvement 
in GCS was in the component of spontaneous 
eye opening. GOS score pre-intervention were 
Grade II-84, III–12 and IV–3 persons. The post 
HBOT, GOS was GradeI-3, II-44, III - 34, IV-6 
and V–12 persons. Out of 84 persons in GOSII 
pre intervention: 6 improved to GradeV, 2 to 
IV, 29 to III, 44 in II and 3 in GradeI. Of 12 
persons in GOS III: 5 improved to GradeV, 2 to 
IV and 5 in Grade III post intervention. 

Conclusions: Adjunctive HBOT is safe and 
tolerated well by persons with subacute brain 
injury and can contribute in improving 
neurological and functional outcome of 
persons with DOC. Large scale randomized 
studies are required 
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Objective To assess the effect of adjunctive 
HBOT in improving neurological outcome in 
people with DOC with subacute brain injury. 

 Material and Methods Retrospective study of 
persons with traumatic/non traumatic brain 
injury, underwent rehabilitation and adjunctive 
HBOT from April 2017-March 2019. HBOT was 
given in Perry TM Monoplace Chamber 1.5 
ATA for 60 minutes each session when 
neurologically and medically stable. 
Neurological status was assessed by Glasgow 
Coma Scale (GCS) and Glasgow Outcome 
Scale (GOS) before and after the intervention. 

ResultsA total of 99 persons were included in 
this study.Among them, 49 had Traumatic 
brain injury ( TBI ), 35 had Intracerebral 
haemorrhage ( ICH ) and 15 had ischemic 
stroke . Age varied from 8 to 86 years with a 
mean age of 48.8 . 57 persons had underwent 
decompression surgery at the time of insult, of 
which 24 were TBI, 27 were ICH, 6 were IS. 
HBOT was started as early as 10 days and up 
to 240 days after the initial brain insult (mean 
61 days ). 

GCS score pre-intervention ranged from a 
minimum of E1M1VT and maximum of 
E4M4V2 ( mean 5.94 ) which improved to at 
least E4M3VT and a maximum of E4M6V5 ( 
mean 9.91). The maximum improvement in 
GCS was in the component of spontaneous 
eye opening. GOS score pre-intervention were 
Grade II in 84, Grade III in 12 and Grade IV in 
3 persons. The post HBOT GOS was Grade II 
in 44, grade III in 34, Grade IV in 6 and Grade 
V in 12 persons. 

Out of 84 persons in GOS Grade II pre-
intervention, 6 persons improved to Grade V ( 
7% ), 2 persons improved to Grade IV ( 2.3 % 
), 29 persons improved to Grade III (35% ) and 
44 persons remained in II (52%) . 3 persons 
died due to underlying medical condition. Of 12 
persons in GOS Grade III, 5 persons improved 
to Grade V (41%) , 2 persons improved to 
grade IV (16%) and 5 persons remained same 
in Grade III (41%). Of 3 persons in GOS Grade 
IV, 1 person improved to Grade V (33%) and 2 
persons remained same in Grade IV (66%) 
post intervention. 

Conclusions Adjunctive HBOT is safe and 
tolerated well by persons with subacute brain 
injury and can contribute in improving 
neurological and functional outcome of 
persons with DOC. Large scale randomized 
studies are required. 
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Question 

Traumatic brain injury (TBI) is a worldwide 
epidemic problem which affects people of all 
age groups. The aim of this work was to detect 
psychiatric disorders as depression and 
anxiety in traumatic brain injury (TBI) patients 
occurring during the acute phase of their 
management in physical and rehabilitation 
department. 

Methods 

Retrospective study in 70 TBI patients followed 
in physical and rehabilitation department of 
Sahloul Tunisia. Screening for depression and 
anxiety was assessed by the Hospital Anxiety 
and Depression (HAD) scale. 

Results 

Seventy TBI patients were included in this 
study with an average age of 25.6 years and a 
sex ratio of 0.1. Two third patients had a 
medium socio-economic level. Mean Glasgow 
Outcome scale following the trauma was 6/15 
and 67.9% of the patients were 
polytraumatized. 

At admission, 59% of patients had a motor 
impairement and 35,6% were undernourished. 

Depressive symptoms were found in 55.7% of 
patients with an HAD depression scale more 
than 11/21 (certain depression) and 27.1% 
with a HAD depression scale between 8 and 
10/21 (possible depression). 

Among people with possible and certain 
depression, 60.0% of patients had an anxiety 
symptomatology associated to the depression. 

All depressed patients were treated and a 
psychotherapy was performed in almost half 
cases. 



The rehabilitation care was easier and 
functional recovery optimized. 

Conclusions 

Depressive symptoms are frequent and have a 
deleterious impact on outcome. Remediation of 
symptoms during rehabilitation significantly 
improved outcomes. 
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Question: 

The objective of this study was to characterize 
trends and prognosis of severe traumatic brain 
injury (TBI). 

METHODS : 

Retrospective study of traumatic brain injury 
admitted to the PMR department of CHU 
Sahloul Sousse over a six-year period. 

RESULTS : 

The study included 70 patients, with an 
average age of 25.6 years and a sex ratio of 
0.1. It was estimated that 75% of the cases 
were related to public road accidents. 

The average intensive care stay period was 38 
days and 82.8% of patients were transferred 
from intensive care units. 

Eighty four percent had severe traumatic brain 
injury, defined by an initial Glasgow score 
between 3 and 8. Two third (67.9%) of patients 
were classified as polytraumatized 

At admission, 59% of patients had a motor 
impairement and 35.6% were undernourished. 

Associated frontal lesions were present in 
42.8% of cases. Intracranial lesions with 
extradural haematoma / subdural haematoma 
were objectified in 40% of patients, the 
frequency of meningeal haemorrhage was of 
the order of 25.7%. A neurosurgical 

intervention was performed in 31.4% of 
patients. At admission, 40% of patients were 
spastic, 8.5% were vegetative. 25.7% of 
patients had a percutaneous endoscopic 
gastrostomy (PEG) tube, 35.7% patient with 
 tracheostomy. During their care, 55.7% 
developed pressure ulcers, infectious 
complications were isolated in 40% cases, a 
tracheal stenosis has been objectified in 5.7% 
cases, and 12.8% of the patients had 
thromboembolic events. Heterotopic 
ossifications were found in 42.8% of cases. 

Conclusions:  

The prognosis of a TBI is never obvious in the 
first moments; several factors participate 
actively in the evolution and the prognosis 
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Question: 

This study aimed to evaluate the incidence and 
the risk factors of heterotopic ossifications in 
patients with traumatic brain injury (TBI). 

Material and methods: 

This retrospective study was conducted in a 
sample of 55 patients during a 5 years period 
from January 2012 to December 2017. These 
patients were hospitalized in the physical and 
rehabilitation department for TBI. 
Epidemiological data including age, gender, 
circumstances and diagnosis approach of HO 
were collected. Clinical, biological and imaging 
data were also noted. 

Results: 

Heterotopic ossifications HO were diagnosed 
in 30 patients among 70 TBI patients 
(42.8%).Mean Glasgow Outcome scale 
following the trauma was 6/15.The average 
intensive care stay period was 30 days. 
Several complications were noted mainly 
pressure ulcers (57,8%) and sepsis (43,9%). 
Most of the patients had muscle contractures 
and most of them (47,5%) were quadriplegic. 



Forty percent of patients had multiple HO (2.8 
site/person). The main locations were 
respectively hips, knees, elbows and 
shoulders. 

No significant relation was found between HO 
and age, gender, Glasgow scale, motor 
impairment or spasticity. 

Rehabilitation including physiotherapy and 
alternate postures was performed in all cases, 
and medication also prescribed (non-steroidal 
anti-inflammatory and analgesics). The mean 
surgery delay was 16months with good post-
operative results facilitating functional 
autonomy. 

Conclusions: 

HO are frequent in TBI. Prophylaxis for HO 
needs to be more extensively investigated to 
develop appropriate methods of management. 
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QUESTION What is the   functional outcome of 
patients with moderate/ severe traumatic brain 
injury (TBI) 1 to 5 years after rehabilitation, and 
 is there an association  with severity of injury?  

METHODS Patients, 18-65 years,with 
moderate/ severe TBI  rehabilitated  1-5 years 
ago for minimum 1 month in  PMR Department 
of a tertiary  hospital  were recruited  after 
 informed consent and IRB approval. 
Outcomes were measured with Disability 
Rating Score(DRS), Glasgow Outcome Scale 
Extended (GOSE), Modified Barthel 
Index(MBI) and Community Integration 
Questionnaire (CIQ). Vocational and 
educational outcome was assessed by a 
questionnaire. Severity of injury, duration of 
rehabilitation and discharge scores  was 
accessed from TBI database.   Change in 
outcome from discharge to follow up and  
association  with severity of  injury and 
duration of rehabilitation  was analysed.  

RESULTS 31 patients with mean age 36.7 
yearswere included. Mean GOSE score was 

3.94  at follow up with 3.2% in upper good 
recovery state,  29.1%  had   moderate 
disability, 54.9 %  had severe disability , 6.5% 
were in vegetative state and 6.5% patients had 
died.  On DRS, 37.9% patients were mildly/ 
partially disabled, 55.2% had moderate to 
extremely severe disability and 6.9 % were in 
vegetative state. While only 3.4 % patients 
were totally independent and 31% were mildly 
dependent, 65.5% patients were 
totally/moderately  dependent for all activities 
of daily living. Community integration was poor 
with mean total CIQ score of 7.59.  40% 
patients returned to same or different job. 
Significant improvement was seen in 
GOSE(p=0.015), DRS (0.000) and MBI 
scores(0.000) from discharge to follow 
up. Initial GCS moderately correlated with all 
scores which was statistically significant only 
with C1Q score (P - 0.014). 

CONCLUSION One to five years after 
rehabilitation, 55.2% patients with severe TBI 
had  moderate to extremely severe  disability. 
6.95 % were in vegetative state. 65.5% were  
totally/moderately  dependent for all activities 
of daily living, unable to return to work 
 indicating need for continued  community and 
vocational  rehabilitation. Improvement in  
global outcomes and    ADL   independence 
compared to discharge was significant. 
Outcomes correlated with severity of injury. 

P0969 
Clinician responses to impaired 
self-awareness after traumatic brain 
injury – a retrospective chart audit 

J. Schmidt1, R. Mamman2, A. Cheng1, R. 
Tsow1 

1University of British Columbia, Occupational Science and 
Occupational Therapy, Vancouver, Canada 2University of 
British Columbia, Graduate Program in Rehabilitation 
Sciences, Vancouver, Canada 

Background. Impaired self-awareness (i.e., 
lack of insight), including decreased self-
knowledge and self- regulation, is experienced 
by most people after traumatic brain injury 
(TBI) — they do not recognize their abilities 
and limitations, and the resulting implications 
to changes in their function. In this way, 
impaired self-awareness after TBI can have 
direct impact on health and social outcomes, 
community engagement, and quality of life. 
Although there are evidence-based 
approaches to improve self-awareness after 
TBI, it is not known how clinicians respond and 
address this impairment in an inpatient 
rehabilitation setting. 



Question. To examine how clinicians are 
reporting, assessing, and treating self-
awareness after TBI.  

Method. A retrospective chart review is 
currently underway. Medical records of people 
with TBI receiving inpatient rehabilitation have 
been identified (n=155) within a 4-year period 
(2015-2019). 

Results. Data extraction and analysis is 
underway. Preliminary data indicates that 
clinicians observed impaired self-awareness in 
people with TBI during functional tasks (e.g., 
therapy activities such as a walking task). All 
disciplines within the rehabilitation team 
reported observations of impaired self-
awareness, with some having more frequent 
reports (e.g., psychologists, occupational 
therapists, speech pathologists). Few formal 
assessments were conducted of self-
awareness through standardized outcome 
measures. Limited interventions were reported 
to address impaired self-awareness. Final 
results will be presented when data extraction 
and analysis is complete (August 2020). 

Conclusion. Findings will demonstrate how 
clinicians are reporting, assessing, and treating 
impaired self-awareness after TBI, in order to 
develop research priorities and integrated 
knowledge translation initiatives. Ultimately, 
outcomes of this research will enable 
development of novel implementation 
approaches to facilitate intervention of 
impaired self-awareness after TBI. 
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BACKGROUNDS: Sleep disorders stands 
both as a sequelae and as an aggravating 
factor of Traumatic brain injury (TBI) related 
disorders. Yet, sleep disorders are 
underdiagnosed in clinical routine and their 
impact on quality of life and TBI long-term 
outcomes remain largely underestimated. The 
objective was to quantify the prevalence of 
sleep disorders and their impact on their 
quality of lifeduring post TBI. 

METHODS: Monocentric observational cross-
sectional study, including patients with TBI 
referred for cognitive disorders or medico-
social issues. TBI and epidemiological 
characteristics were collected in a 
standardized manner including cognitive 
assessment (Montreal Cognitive Assessment, 
MoCA) and functional assessment (Extended 
Glasgow Outcome Scale, GOSE),the 
Neurological Patient Quality of Life (Neuro-
QoL) and two questionnaires on sleep 
disorders (the Pittsburgh Sleep Quality Index, 
PSQI and the Epworth Sleepiness Scale). 
Non-parametric group comparisons and 
multivariate analyses were also computed. 

RESULTS: Thirty three patients were included 
with an average age of 45.5 years and a male 
predominance (sex ratio=2.66). TBI duration 
ranged from 6 to 420 months. Seven patients 
had a severe trauma, with a mean post-
traumatic amnesia (PTA) of 23.5 days and a 
resuscitation stay of 11.8 days. The average 
GOSE was 4.83 and MOCA was 23.8. An 
Epworth score greater than 12 was found in 12 
patients with possible daytime drowsiness. The 
PSQI averaged 9.56. Falling asleep disorders 
were reported by 22 patients with varying 
frequencies. Patients spent on average 9 
hours in bed with a meansleep duration of 6.6 
hours.  The main reasons for awakening were 
pain (15 patients) and respiratory problems (11 
patients). Three patients had been diagnosed 
with sleep apnea syndrome. Seven patients 
frequently used sleep medications (3 times per 
week). Correlations between sleep hours and 
GOSE, and between time needed to fall asleep 
and GOSE were found. However no such 
correlations were found with quality of life. 

CONCLUSIONS: Self-reported questionnaires 
showed that sleep disturbances are frequent 
and persist long after the injury. Sleep 
disorders are also related to severity factors of 
TBI. Quantitative objective assessments of 
sleep disorders are to be discussed in TBI 
management.  
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Introduction; 

There is little Uk data on outcome after 
Prolonged Disorders of Consciousness(PDOC) 
and yet, in the light of recent case law and 
professional guidelines (1), information on long 
term outcome is essential for reliable 
prognostication and thus for best interests 
discussions about provision of clinically 
assisted nutrition and hydration. 

Methods; 

This study reports the follow up by direct 
examination or phone interview of clinicians 
and family of 72 of 73 consecutive admissions 
to a UK fMRI study of PDOC after brain injury 
between 2010 and 2017. (mean age 47y; 52 
male; initially seen at mean 20 months post 
injury; 47 traumatic brain injury, 18 hypoxia). 
The national health service data register was 
used to check on mortality. 

Status of those alive at follow up (mean 8y7m 
post injury) was determined after direct 
examination or the Coma-recovery-scale-
revised telephone version, with clinicians and 
families. 

Results; 

Mortality data revealed 33/73 (47%) had died 
naturally at mean of 55 months post injury; at a 
mean age of 49y; 27/50 of those initially in 
Vegetative or Minimally Conscious minus state 
had died and 21/47 with Traumatic Brain 
Injury. 

Of note 13/69 (19%) who had not emerged at 
first assessment had recovered to emergence 
or higher level at followup. Emergence had 
become apparent at a range of 1 - 3 years 
after initial brain injury. 

11 were fully active; eg snow-boarding. One 
had only regained speech 5 years after the 
initial injury. Only 2/11 who had demonstrated 
evidence of covert awareness on an initial 
fMRI paradigm (when asked to imagine playing 
tennis) had emerged from a prolonged disorder 
of consciousness. 

None of the 18 who had sustained purely 
hypoxic brain injury had fully emerged. 

Conclusions; 

Although this study reports on a highly 
selected cohort, and results are consistent with 
international studies, it uniquely demonstrates 
that recovery from PDOC can occur very late 
after injury even when patients had been fully 
assessed and found to be in a PDOC long 
after inintial injury and long after initial best 
interests discussions about continuing clinically 
assisted nutrition and hydration. 

ref; 

1.BMA 2018; Clinically Assisted Nutrition and 
Hydration (CANH) in adults who lack the 
capacity to consent; Guidance for decision 
making 
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Question: 

Traumatic Brain Injury (TBI) is a serious 
pathology because of its neuro-motor 
repercussions but also because of its 
complications. The occurrence of bipolar 
disorder following TBI remains rare and the 
causal link has not been established yet. 

Case Report: 

A 34-year-old patient, with no family or 
personal medical history, especially 
psychiatric. He had 6 years earlier an accident 
in the public highway which caused a severe 
TBI with fronto-temporal cerebral lesions. The 
TBI was secondarily complicated by 
generalized epilepsy, having progressed well 
with anticonvulsants. On the motor level, the 
patient presented with a spastic right 
hemiplegia and cerebellar ataxia. 
Rehabilitative care has enabled the patient to 
regain satisfactory walking and functional 
autonomy. For higher cerebral functions, he 
had only memory problems that did not hinder 
socio-professional reintegration. Two years 



post-traumatic, the patient presented with 
behavioral disorders such as psychomotor 
excitement, irritability and disinhibition. These 
disorders developed on an episodic basis and 
had no connection with seizures. The patient 
consulted in psychiatry and was diagnosed 
with bipolar disorder. He was put on treatment. 
Currently, the patient is regularly followed, he 
always has manic and depressive attacks, 
sometimes stops his psychiatric treatment. He 
still works and got married a year ago. He is 
regularly followed in rehabilitation and adheres 
to his care protocol. 

Discussion-Conclusions: 

Post-traumatic mania is a questionable entity. 
Some authors believe that TBI may be directly 
responsible for mania. But the current state of 
research tends to perceive head trauma as a 
precipitating factor of the disease in a 
predisposed person. 
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Objectives: Traumatic brain injury (TBI) is 
often associated with life-long medical, 
cognitive, emotional, and behavioral changes. 
They are rarely addressed by rehabilitation 
programmes, focused chronic phases of 
recovery. Regular physical activity has 
beneficial effects on cognitive function. 
Exercise is associated with improved 
performance on a variety of cognitive tasks 
including attention, executive function and 
long-term memory. Remarkably, recent studies 
have shown that even of aerobic exercise can 
lead to immediate improvements in declarative 
learning and memory, but less is known about 
the effect of exercise on motor learning. 

Methods: 58 patients past TBI (long term 
rehabilitation period) were enrolled and 
randomized into 2 groups (29 in each). 
Controls received standard therapy 
programme and investigation group - aerobic 

exercise intervention (treadmill walking) of low-
to-high intensity (60-80% Heart Rate Reserve, 
depending of basic physical endurance). Both 
groups received therapy three times a week for 
3 weeks. Improving motor learning was 
assessed using of functional assessment 
measure (FAM) and cognitive dysfunction test 
MOCA. 

Results: Investigation group demonstrated 
more favorable results in both FAM 6,53 ± 0,5 
(ave±S), (p<0.05) and MOCA 26,11 ± 0,93 
(ave±S), (p<0.05) comparing with controls: 
FAM 5,57 ± 0,5 (ave±S) and MOCA 23,12 ± 
0,80 (ave±S) 

Conclusions: As it has been shown, motor 
learning (motor performance such as problem 
solving, had a shower toilet and car transfer) in 
male persons with chronic TBI positively 
influenced by aerobic training (treadmill 
walking). Although such influence should be 
investigated in other neurological conditions, 
aerobic training can be included in the 
rehabilitation program for the patient group and 
implemented into clinical routine. 
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Self-awareness of deficits in 
acquired brain injury – specific tools 
and clinical impact 
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Question: Identify patients' self-awareness in 
the chronic phase after aquired brain injury 
(ABI) is a prerequisite for individualized care 
("Self Determination Model", cf. Crosson & al, 
1989). 

Method: A discriminant analysis was used on 2 
outcome measures for 10 ABI participants in 
chronic phase (MPAI, Malec & al. 2003 ; SADI, 
Fleming & al. 1996) at the beginning of the 
rehabilitation program (at least 15 month after 
injury). 

We used the comparison of self-ratings with 
the rehabilitation clinician staff's ratings after 
extracting items from the Mayo-Portland 
(MPAI) and the Self Awareness of Deficit 
Interview (SADI). The extraction led us to the 3 
different levels of awareness described by 
Crosson & al (1989). We compared MPAI's 
scores and SADI's scores for each level: 
Intellectual Awareness (IA) was assessed with 



discrepancy scores on deficits (physical 
abilities, memory, concentration, problem-
solving, getting along with other people). 
Emergent Awareness (EA) was assessed with 
discrepancy scores on functional implication of 
deficits (managing finances, look after 
family/manage home, driving, leisure/social 
life). Anticipatory Awareness (AA) was 
assessed by the discrepancy score on 
« work/study». 

Results: Analyses (Wilcoxon) revealed AA 
impairment (SADI/MPAI : p=0.023) whereas no 
significant difference was underlied for IA and 
EA. 

Conclusion: These preliminary data provide 
evidence for modularity of self-awareness. 

Future research is required to validate this new 
measure of self-awareness. Post-assessment 
should be done to examine the impact of the 
rehabilitation program on self-awareness. 

Crosson, B., Barco, P.P., Velozo, C.A., & 
Bolesta, M.M. (1989). Awareness and 
compensation in postacute head injury 
rehabilitation. Journal of Head Trauma 
Rehabilitation, 4, 46-54. 

Fleming, J.M., Strong, J., & Ashton,R. (1996). 
Self-awareness of deficits in adults with 
traumatic brain injury: How best to measure? 
Brain Injury, 10, 1−15. 

Malec, J.F., Kragness Evans, R.W., Finlay, 
K.L., Kent, A., & Lezak, M. (2003). Further 
psychometric evaluation and revision of the 
May-Portland Adaptability Inventory in a 
national sample. Journal of Head Trauma 
Rehabilitation, 18(6), 479–492. 
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BACKGROUND: Left untreated, balance 
impairment following moderate-to-severe 
traumatic brain injury (TBI) can be highly 
debilitating and hinder activities of daily life. 
This study aimed to 1) Describe changes in 
balance using multiple balance measures in 
TBI patients and 2) Evaluate which balance 
measures were associated with Glasgow 
Outcome Scale-Extended (GOS-E) scores at a 
follow-up visit 2-4 months after initial 
assessment. 

METHODS: A convenience sample of TBI 
patients between the ages of 18-50 years were 
recruited. Participants completed the GOS-E 
and NIH Toolbox Standing Balance Test (NIH) 
as well as standard clinical balance measures 
including the Balance Error Scoring System 
(BESS), Functional Gait Assessment (FGA), 
Functional Gait Assessment- Advanced (FGA-
A) and Berg Balance Test (Berg) at their time 
of referral for rehabilitation and at follow-up 2-4 
months after their initial assessment. A 
Bonferroni correction was applied to all 
correlation analyses with an adjusted alpha of 
.01 (.05/5). 

RESULTS: Forty-eight participants [42 males; 
median age 25.32 years (IQR 20.58-35.51)]; 
median lowest Glasgow Coma Scale score 6 
(IQR 3-8); length of coma 7 days (IQR 2-15)] 
were assessed within 6 months post-injury 
[median = 91 days (IQR 53-119)]. Median 
(IQR) scores of the balance measures were as 
follows: NIH Initial=83/[23-140] (72-101), 
Follow-up =84/[23-140] (71-104); BESS 
Initial=16/60 (11-29), Follow-up=18/60 (7-30); 
FGA Initial=29/30 (21-30), Follow-up=30/30 
(27-30); FGA-A Initial=12/18 (10-17), Follow-
up=14/18 (10-16); Berg Initial=56/56 (53-56), 
Follow-up=56/56 (55-56). Spearman"s rank 
correlation analyses revealed a significant 
association between GOS-E scores at the 
follow-up visit and the NIH Initial (rs(27) = .466, 
p = .007), FGA Initial (rs(25) = .637, p < .001), 



FGA-A Initial (rs(22) = .511, p = .008) and Berg 
Initial (rs(22) = .495, p < .010). 

CONCLUSION: A minority of participants 
exhibited improvement in balance scores 
between visits suggesting a lack of balance 
recovery in moderate-to-severe TBI patients. 
The NIH and FGA-A appear to be useful 
balance measures in this population as they 
did not demonstrate a ceiling effect (FGA and 
Berg) and were associated with GOS-E scores 
later in recovery. 
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Question: Is it feasible to deliver a virtual 
reality (VR) based, game-like treatment to 
persons with spatial neglect using head 
mounted display (HMD) and hand tracking 
technologies? 

Methods: Recruited from a rehabilitation 
hospital, participants were stroke survivors with 
spatial neglect as determined by the 
Behavioral Inattention Test (BIT). Participants 
performed 3 customized VR Treatment 
Modules on 3 separate days, and gave 
feedback for each module using the System 
Usability Scale (SUS), the Presence 
Questionnaire (PQ), and the Simulator 
Sickness Questionnaire (SSQ). In Module 1, 
participants repeatedly moved their hand more 
and more to the neglected side of space, while 
the VR environment showed their hand 
reaching straight ahead. In Module 2, 
participants moved their head repetitively from 
the non-neglected to the neglected side. 
Module 3 involved both a visual search task, 
and head and arm movements towards both 
sides of space.     

Results: Five participants completed, and 
gave feedback on, at least one module (4 
females; age range: 50-76 yr; 4 left neglect; 
BIT score range: 105-137 out of max 146). 
Overall, participants felt comfortable and 
confident performing each VR module. Despite 
reporting a lack of realism, participants 
preferred VR over conventional therapy. 

However, participants reported experiencing 
some delays and inconsistencies between 
making a hand movement and the expected 
outcome. Two participants reported the 
modules being tiresome, with one reporting 
mild shoulder pain and eye strain, and 
moderate sweating, especially in Module 3. 
However, all reported adverse events were 
temporary and resolved following a short 
break. Correlation analysis was performed to 
determine whether there was any relationship 
between the severity of spatial neglect and 
questionnaire scores. No significant 
relationship was found (all p"s >0.1). 

Conclusion: VR-based rehabilitation for 
spatial neglect using HMD and hand tracking 
technologies appears to be a viable treatment 
option for stroke survivors with spatial neglect. 
The modules used could benefit from 
modifications based on participants" feedback. 
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Question: The virtual reality represents in 
many aspects the new frontier of rehabilitation, 
but what are the risks?We have subjected 
some collaborators of our Institute to a test 
with a VRT. Methods: The Group are 
composed of a MD, an occupational therapist, 
a physiotherapist, a neuropsychologist and the 
technical coordinator. They had been 
summoned to evaluate the purchase The 
system SPARTE SAS for the Institute it self. 
Test:Leapmotion: consisted of 5 different 
animations of which 2 were evaluative.The two 
evaluative tests were the third and fifth in 
sequence.Time 45 m. Situation : the user 
found himself in a room closed by 4 mirrors of 
different colors that recalled a sensation: 
yellow and red (warm) Blue and white 
(cold).The task: approach the wall, create 
images of color and then to cross it with the 
arms.The user had to describe what he saw 
and what he felt;while the external observer 
checked what was said with the images that 
were reproduced on the computer. Situation: 
represented a work plan that reached the 
user's chest where cubes of different 
appearance were scattered to recall different 
consistency and size that had to be moved by 
the user; suddenly the plan stopped and the 
cube could "fall".The test was activated about 



5 minutes after the user had  descended into 
reality and had performed some standard 
movements and tests to become familiar with 
the system.The environment was not 
illuminated, en silence, instructions to follow in 
the headphones, but beginning of the test. 
Results: At the first test: all users 
approached the mirror with extreme caution, 
physically moving even a few steps towards 
what they believed to be the wall.All of them 
showed a certain reticence, then cautiously 
began to cross the mirror. All reported a 
cutaneous sensation of varying intensity color-
related. On the second test:the size of the 
cubes correlated with the caution with which 
they were touched by the users and at the 
sudden interruption of the plan everyone had a 
sudden reaction to try to avoid the "fall" of the 
cube and two of them even crouched to try to 
catch it.Our examen the other tests. 
Conclusion: Obviously the sample is very 
small and the tests limited, yet if accustomed 
professionals have been so deceived by the 
system, what can happen in young people's 
brain? 

P0979 
Feasibility of an exercise therapy 
program using immersive virtual 
reality for people with non-specific 
chronic neck pain – a 3-month 
retrospective open pilot study 

J. Zauderer1, M. M. Lefèvre-Colau1,2,3,4, E. 
Davoine1, M. Javaudin-Hocquart1, F. 
Rannou1,3,4,5, A. Roby-Brami1,6, C. Nguyen1,4,5, 
A. Rören1,2,3 

1Cochin Hospital - Central University of Paris - APHP, 
Rehabilitation, Paris, France 2INSERM UMRS-1153, 
EcaMO team, Paris, France 3IFRH, Paris, France 
4University of Paris, Faculté de Santé, UFR Médecine de 
Paris Centre, Paris, France 5Central University of Paris 
Saints-Pères, Toxicité Environnementale, Cibles 
Thérapeutiques, Signalisation Cellulaire et Biomarqueurs, 
Paris, France 6CNRS UMR 7222, INSERM U 1150, Paris, 
France 

Question. Non-specific chronic neck pain 
(NsCNP) is a common condition associated 
with reduced cervical spine range of motion 
(RoM), muscle strength and proprioception. 
We aimed to evaluate the feasibility of a 
targeted exercise therapy program delivered 
using a new immersive virtual reality (IVR) 
device designed to measure active cervical 
spine RoM and kinesthetic sensibility using a 
validated and widely used clinical test and to 
offer a variety of mobility and validated 
sensorimotor for the cervical spine in various 
3D immersive virtual environments (Figure1).   

Methods. We conducted a 3-month, single-
arm, single-center, retrospective, open pilot 
study. Participants were recruited in a French 
tertiary care center, and were adults with 
NsCNP scheduled for an outpatient 
rehabilitation program from May 2018 to April 
2019. They received 5 supervised sessions (3 
hours/session), delivered individually at the 
investigating center, including: standardized 
IVR exercise therapy including active cervical 
spine range of motion, eye-neck coordination 
exercises and standardized non-IVR exercise 
therapy including mobility, muscle 
strengthening, aerobic exercises and learning 
of a personalized home-based exercise 
program. The primary outcome was the 
feasibility of the program assessed by the 
acceptance rate for participation in the 
program, participation rate for the 5 supervised 
sessions, and for the follow-up visits at the end 
of the intervention and at 3 months, the 
participant satisfaction with the program (0 = 
minimal satisfaction and 100 = maximal 
satisfaction) and its acceptability (0 = minimal 
acceptability and 100 = maximal acceptability) 
for both participants and therapists.  

Results. A convenience sample of 18 patients 
accepted to participate in the rehabilitation 
program, and 15 participated in all 5 
supervised sessions and attended all follow-up 
visits (Figure 2). Mean participant satisfaction 
was 79.9 (15.9)/100 and mean acceptability of 
the program was 75.5 (20.1)/100 for 
participants and 84.2 (13.6)/100 for therapists 
(N=3). 

Conclusion. Supervised IVR exercise therapy 
included in an outpatient rehabilitation program 
for people with NsCNP is feasible for both 
participants and therapists. 

Fig. 1 
 

 
 



Fig. 2 
 

 

P0980 
The development of a system 
assessing the disorders of 
consciousness (DOC) using eye 
tracking technology in three-
dimensional virtual reality 

C. Hyun1, H. Lee1, J. Lee1 

1Konkuk University Medical Center, Department of 
Rehabilitation Medicine, Seoul, South Korea 

Question: Assessing the disorders of 
consciousness (DOC) due to severe traumatic 
brain injury is clinically important. CRS-R is a 
commonly used assessment tool for such 
purposes. Because the assessment tools for 
DOC have subjective criteria, it is often 
misdiagnosed in patients. In this study, we 
developed a novel eye tracking system to 
objectively assess DOC and further overcome 
the inaccuracy of the visual subdomain in 
CRS-R which has a lower inter-rater reliability. 

Methods: Three different types of three-
dimensional stimuli using the virtual reality 
system were developed: visual startle (VS), VF 
and VP. In the initial examination of 20 healthy 
subjects, frequency of eyelid movement were 
measured in response to the cyclic explosion 
stimulus, which represents the VS stimuli. 
Trajectory score (frequency of eye coordinates 
with temporal and spatial accordance) and 
lagging time (time lag for the change of eye 
coordinates with same direction to the 
stimulus) were defined as parameters for 
spatial and temporal consistency to a given VF 
stimulus. Visual pattern response time ratio to 
VP stimuli was selected as the parameter for 
VP function. Response time ratio was defined 
as the ratio of sum of smooth pursuit time to 
total VP stimulus movement time. Then theses 
parameters were used to examine 5 DOC 
patients. 

Results: Both healthy subjects and DOC 
patients showed eyelid movements with the 
same frequency in response to the VS stimuli, 
and thus no significant parameter was defined 
from the VS stimuli. In healthy subjects, the 
trajectory score was 4 and the average lagging 
time was 0.36 ± 0.24 sec in response to VF 
stimuli. The visual pattern response time ratio 
to VP stimuli was 0.68 ± 0,08. The trajectory 
score was less than 3 and the average lagging 
time was over 0.65 sec in DOC patients. The 
visual pattern response time ratio to VP stimuli 
was less than 0.5 in DOC patients. 

Conclusions: The developed system which 
assess DOC patients uses three parameters, 
trajectory time, lagging time and visual pattern 
response time ratio defined in this study. 
Because these parameters are more objective 
than the criteria used in CRS-R or other 
existing clinical assessment tools, it could be 
an alternative in the assessment of DOC 
patients.  

Fig. 1 
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This study aimed to investigate: 1) the effect of 
optic flow speed manipulation on active 
participation during robot-assisted treadmill 
walking (RATW), 2) the influence of the type of 
virtual environment, and 3) the level of motion 
sickness and enjoyment. Twenty-eight healthy 
older adults were randomized in two groups: 
"stimulus rich" Park group (50% male, 61±6 
year) and "stimulus poor" Hallway group (43% 
male, 62±5 year). Subjects walked in the 
Lokomat with immersive virtual reality (VR) 
with a matched, slow and fast optic flow speed, 
each lasting 7 minutes. Active participation 
was measured by continuously assessing the 
human-machine interaction torques at the hip 
and knee joints and muscle activity of the 
Vastus Medialis and Biceps Femoris. Motion 
sickness and enjoyment were assessed with 
the Simulator Sickness Questionnaire (SSQ) 
and Physical Activity Enjoyment Scale 
(PACES) respectively. In both groups optic 
flow speed manipulation in both directions led 
to a decrease in bilateral hip interaction 
torques towards flexion at the end of the 
stance phase compared to matched speed. In 
the Hallway group, walking with slow optic flow 
elicited 32% more muscle activity of the Vastus 
Medialis. There were no significant differences 
between both groups for the SSQ and PACES. 
Optic flow speed manipulation appears to have 
only a small effect on the active participation of 
healthy people during RATW. The type of 
virtual environment did not affect their activity, 
motion sickness or enjoyment. However, the 
addition of immersive VR during RATW was 
well tolerated and enjoyable. Further research 
with neurological patients is necessary. 
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Question:  Virtual Reality (VR) is attracting a lot 
of interest from the health community, as it 
offers many opportunities to improve the 
assessment and treatment of many health 
problems. It is seen as a possible strategy for 
improving motor performance and increasing 
the duration, intensity, and number of 
repetitions needed to increase the efficiency of 
rehabilitation programs. Moreover, tele-
rehabilitation  has the potential to improve the 
quality of rehabilitation care.It shows promise 
for overcoming the restrictions that limit stroke 
survivors' access to long-term rehabilitation 
care.  The combination of these two 
technologies could be a force for proposing 
new rehabilitative programmes, but it also 
combines the problems associated with each 
of these two areas and may create other 
specific problems. The first  aim of this 
narrative review is to identify the most 
promising ways for the development of virtual 
reality in rehabilitation and to examine the 
various possibilities for exploiting this data in a 
tele-rehabilitation context. The second aim  is 
to identify the problems and obstacles. 

Method: To answer all these questions, we 
selected 114 articles from the following 
databases: pubmed, tripdatabase, 
pedrodatabase, clinicaltrials, as well as from 
specialized journals in the field of technology. 

Result: The  review of the literature clarifies the 
definitions of virtual reality and tele-
rehabilitation. It then explores the various fields 
in which it is used: motor, cognitive, etc, as 
well as the pathologies in which they are 
used.   Side-effects are rare, if cybersickness 
was a frequent problem ten years ago, the 
adaptation of information technology resolves it 
most of the time.    We found no serious 
limitations nor counter-indications or other side 
effects. Looking the people balance, the 
processes for validating the virtual environment 
are not well defined, nor is the place of 
physical meetings with the therapist. 

Conclusion: associed technology could be an 
effective solution to in overcoming  the deficits 
in the management of complex patients. 
Several issues are not fully resolved. 
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QUESTION 
Following the example of car driving 
simulators, powered wheelchair (PW) driving 
simulators have previously been designed.  
They would allow training and evaluation of 
driving performance (Mahajan 2013) and have 
shown performance in terms of real-life skills 
transfer (Archambault 2012, Cooper 2002). 
The main disadvantage of these systems 
remains the final cost of the solution but above 
all the lack of access to the market and 
therefore the lack of availability for patients and 
care teams due to the absence of clinical trials 
leading to a technology transfer for use by the 
end users (Simpson 2005, Boucher 2013). In 
this context, the European INTERREG ADAPT 
project has developed a wheelchair driving 
simulator including a physical device on jacks 
coupled with a virtual reality visualization 
solution (figure1). 

METHODS 
The main objective of the SIMADAPT1 study is 
to evaluate driving performance on 
standardized real and virtual circuits identically 
designed, with regular users PW with 
neurological disorders. The main evaluation 
criteria were the number of collisions with the 
environment on 3 virtual standardized circuits 
compared to 3 real ones and time to complete 
circuits in each condition. Each patient 
included came 3 times (at one week of 
distance), realizing at each session 2 runs in 
each of the virtual and real conditions, in a 
random order.  

RESULTS 
31 patients were included. 
There is a significant difference in mean 
collisions between real and virtual circuits for 
circuits 2 and 3 (Table Ia). For the time to 
complete the circuits, there is also a significant 
difference between the conditions, but this 
difference decreases week after week. There 
is also no significant difference on the second 

run of circuits 2 and 3 (Table Ib). With an 
average score under 5 on the SSQ scale for 
the 3 circuits, the symptomatic impact is 
therefore negligible. 

CONCLUSION 
These results are encouraging. There is a 
significant difference in terms of collisions, but 
this seems clinically acceptable for circuits of 
low to moderate difficulty. The data on run  
time tend to suggest the hypothesis of a 
learning effect during run successions and 
sessions that tends to reduce the performance 
gap between virtual and real conditions. 

Fig. 1 
 

 
Fig. 2 
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Introduction:  Motor Imagery (MI) task is a 
powerful tool to stimulate sensorimotor brain 
areas and is currently used in motor 
rehabilitation in stroke people. The aim 
of our study was to evaluate whether a visuo-



proprioceptive stimulation including illusion of 
movement induced by tendon vibration (TV) 
and Virtual Reality (VR) immersion combined 
to MI tasks could be more efficient than visuo-
proprioceptive stimulation alone or MI alone on 
cortical excitability assessed using 
ElectroEncephaloGraphy (EEG).  

Methods: We recorded EEG signals in 20 
healthy controls during 3 different conditions: 
MI tasks of their non-dominant wrist (MI 
condition); TV with VR (visuo-proprioceptive 
illusion); and TV with VR and MI tasks 
(combined condition). Each condition lasted 3 
minutes, and was repeated 3 times in a 
randomized order. Our main judgment criterion 
was the Event Related Desynchronization 
(ERD) threshold in each condition around the 
brain motor area.  

Results: There was a significant difference 
between the 3 conditions concerning the ERD 
threshold measured (p<0.001). The combined 
condition induced a higher change in ERD 
percentage compared to the MI condition alone 
(p<0.001), but no significant difference was 
found between the combined condition and the 
visuo-proprioceptive illusion alone (p=0.59). 

Conclusion: This study demonstrated the 
interest of using MI and visuo-proprioceptive 
illusion rather than MI or visuo-proprioceptive 
illusion alone in order to increase cortical 
excitability in brain motor areas. Further 
studies could test this combination in stroke 
patients to create new perspectives for motor 
rehabilitation in this population.  
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Question 

What is the effect of commercial off-the-shelf, 
fully-immersive room-scale virtual reality 
training for upper extremity function and 
activity in individuals with chronic stroke. 

Methods 

Seven participants with chronic stroke (mean 
age 61 years, 4 men/3 women, severe to mild 
impairment) followed a Single Subject 
Experimental Design with 5-weeks repeated 
baseline assessment followed by a 10-weeks 
intervention with repeated weakly 
assessments. The results from Action 
Research Arm Test (ARAT, main outcome 
measure), together with kinematic analysis of 
dinking task (movement time, smoothness, 
trunk displacement), Box and Block Test (BBT) 
and ABILHAND questionnaire were analysed 
visually and using baseline corrected Tau-U 
index (effect size measure for single-case 
designs). 

Results 

All participants were able to use the VR system 
and the most used game was a rhythm-based 
game that did not require pushing any buttons 
(Beat Saber). Five participants who had at 
least 300 min training dose were included in 
the analysis. One participant quit the study due 
to hip fracture after a fall at home. Four of 5 
showed a positive trend in ARAT scores during 
the baseline. The baseline corrected Tau-U 
showed statistically significant improvements in 
ARAT in 4 of 5 participants (Tau 0.57- 0.94); 
one showed improvement in BBT (Tau 0.57) 
and 3 in ABILHAND (Tau 0.57-0.77). Four 
participants were able to perform the 
unimanual drinking task, and 2 of them showed 
improvements in movement time and 
smoothness (Tau 0.52-0.69). One participant 
who did not show improvements in any of the 
outcome measures had the most severe arm 
motor impairment (FMA-UE<17pts). 

Conclusions 

The fully immersive commercial VR training 
showed positive effects in arm activity capacity 
(ARAT), movement time and smoothness and 
self-reported manual ability (ABILHAND). 
These results indicate that this technology has 
potential for upper extremity rehabilitation in 
individuals with chronic stroke. Insights 
gathered in this study are valuable for planning 
future studies. 

 

Fig. 1 
 



 
 

P0986 
Explore gesture-sound coupling for 
upper-limb rehabilitation 

I. Peyre1,2,3, F. Bevilacqua1, B. Caramiaux4, V. 
Marchand Pauvert2, A. Roby-Brami5, P. 
Pradat-Diehl6,2 

1STMS IRCAM, ISMM, Paris, France 2LIB, Connectivité 
Neurale et Plasticité, Paris, France 3Sorbonne University, 
Physical Rehabilitation Pitié-Salpêtrière Hospital, Paris, 
France 4University of Paris - Saclay, LRI, Gif-sur-Yvette, 
France 5Sorbonne University, ISIR, Paris, France 
6Sorbonne University, Physical Rehabilitation, Paris, 
France 

QUESTION 

Acquired brain lesions after stroke or traumatic 
brain injury (TBI) induce sensory, cognitive, 
and motor dysfunctions, representing a major 
cause of autonomy loss in daily life activities. 
The development of interactive technological 
tools, allowing for sensory and attentional 
substitution, offers new perspectives for 
assisting rehabilitation. Auditory feedback has 
been found to be potentially beneficial for 
upper limb functional recovery. The 
development of real time sonification devices 
are currently tested with encouraging results. 
To our knowledge, no study has been 
proposed yet, to explore and compare various 
types of sound feedback and coupling 
modalities in post-stoke recovery.  The goal of 
our study was to investigate how various 
sounds and movement-sound interactions are 
perceived by patients and healthy participants, 
and to what extent they can modify upper-limb 
motility. 

METHOD 

The experimental design was composed of 
four steps: 1) An interview to evaluate the 
education and musical tastes.  2) Amusia 
assessment with the MBEA.  3) The 
sonification of an elbow extension task: 

participants perform a series of reaching 
movement for each arm, alternating the use of 
different sonification types (direct coupling with 
pitch or rhythm, musical-oriented coupling, and 
environmental sounds). A "no sound" condition 
was added at the beginning, between 
sonification types, and at the end. 
Biomechanical movement parameters were 
measured with three inertial measurements 
units placed on each upper limb. Real-time 
movement-sound coupling were performed 
using a dedicated software we developed. 4) A 
semi-directive interview to collect subject"s 
feeling. 

RESULTS 

15 patients hospitalized in Physical 
Rehabilitation Department (Pitié-Salpêtrière), 
and 15 healthy subjects have been included in 
the study. The analysis of the quantitative 
movement data suggests that the overall time 
for an extension movement is affected by the 
movement-sound coupling. Regarding the 
qualitative feedback, participants preferred the 
interaction using environmental sound and 
musical feedback. 

CONCLUSION 

The type of movement-sound coupling can 
influence specific parameters of the movement 
execution, and significantly affect the 
participants experience of the exercise. 
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Question: While walking and language 
processing have been well studied 
independently, there exists a knowledge gap 
on the concurrent locomotor and 
cognitive/linguistic processing influenced by 
dual tasking. This pilot study is conducted to 



test the feasibility of applying an advanced 
paradigm based on virtual reality (VR) 
technology to evaluate cognitive-motor 
interactions of language processing while 
walking in a virtual environment. 

Methods: Healthy young subjects (4F:2M; 19-
27 years old) participated in 2 sessions of 
evaluations consisting of (1) baseline cognitive 
assessment, visuospatial scanning and 
mobility testing, as well as a single lexical 
decision task comprising 320 trials with 80 
nouns and 80 pseudowords (each divided into 
low and high neighborhood density), 80 verbs, 
 and 80 nonwords presented randomly in 8 
blocks; (2) walking with (dual task) and without 
(single task) lexical judgments. Subjects 
walked in a simulated urban setting on a 
computerized self-paced treadmill (Fig. 1). The 
latency and accuracy of lexicality judgments, 
as well as gait speed were measured and 
compared between single- and dual-tasking. 

Results: Lexicality judgment (measured by 
reaction time and accuracy) in healthy young 
subjects was generally not affected by the 
addition of a walking task, while accuracy was 
slightly improved for the identification of high 
neighborhood density pseudo-words and non-
words. Motor performance (gait speed) was 
generally increased over walking blocks with 
the addition of a cognitive lexicality judgment 
task. A trend of cognitive-motor facilitation on 
gait speed was observed in every participant, 
which was retained even when the cognitive 
load was removed in the final walking single 
task session. 

Conclusions: It is feasible to use innovative 
VR technology to simulate cognitive word 
processing while walking in an ecological 
urban setting to evaluate cognitive-motor 
interactions involving lexicality judgment and 
gait adaptations. Pilot testing with healthy 
young participants shows no cognitive-motor 
interference during dual-tasking. An age-based 
database is being created to continuously track 
outcomes in populations with neuromotor 
deficits and age-related decline in linguistic-
cognitive abilities. 
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Question: The ViRTAS study examined the 
effect of a treadmill-based virtual reality gait 
training. The primary question was: What is the 
effect of virtual reality gait training compared to 
a non-virtual reality gait training on 
participation in community-living people 
included between two weeks and six months 
after stroke? 

Methods: We conducted a single-blinded 
randomized controlled trial with two parallel 
groups. People after stroke were randomly 
assigned to the virtual reality gait training 
(VRT) group or the non-virtual reality gait 
training (non-VRT) group. Participants 
assigned to the VRT group received training on 
the Gait Real-time Analysis Interactive Lab 
(GRAIL) and participants assigned to the non-
VRT group received treadmill training and 
functional gait exercises without virtual reality. 
Both training interventions consisted of twelve 
30-minute sessions during six weeks. 
Assessments were performed at baseline, 
post-intervention and three months post-
intervention. The primary outcome was 
participation measured with the Restrictions 
subscale of the Utrecht Scale for Evaluation of 
Rehabilitation-Participation (USER-P). 
Secondary outcomes were subjective physical 
functioning (Stroke Impact Scale-16), 
functional mobility (Timed-up & Go), walking 
ability (Six-minute walking test), dynamic 
balance (Mini Balance Evaluation Systems 
Test), walking activity (accelerometer), fatigue 
(Fatigue Severity Scale), anxiety and 
depression (Hospital Anxiety and Depression 
Scale), falls efficacy (Falls Efficacy Scale 
International) and quality of life (Stroke Specific 
Quality of Life Scale). The intervention effect is 
examined using random coefficient analysis 
based on the intention-to-treat principle. 

Results: Fifty-five participants were 
randomized, of which 28 to the VRT group (18 
males, 10 females; mean age= 62.5 years, 
median time since stroke= 84.5 days) and 27 
to the non-VRT group (19 males, 8 females; 
mean age= 59.7 years, median time since 
stroke= 66.0 days). One participant in the VRT 
group and four participants in the non-VRT 
group dropped out. Due to recent completion 
of the study, results are currently being 
analyzed. During the conference we will be 
able to present the results for the first time. 

Conclusion: Is formulated when the results are 
analyzed. 
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Question. Pediatric patients need an extra 
level of care in the healthcare process. Their 
primary need is to know they are safe and 
given age-appropriate information to reduce 
fear and anxiety (Lerwick, 2016). Aim was to 
assess children"s reported fear reduction due 
to an educational video before doctor's visit 
and hospital procedures. Methods. 18 children 
aged 5-13 years coming to a doctor"s visit or 
undergoing hospital procedures participated. 
Before procedures or during hospital stays, 
children were presented with an educational 6-
minute video. Younger children were shown 
the video on iPad and older children in virtual 
reality (VR). Video showed children undergoing 
doctor"s examinations and different hospital 
procedures, described what was going to 
happen, and was illustrated by playful 
cartoons. Children in the video described how 
they felt, what helped to stay calm, why 
procedures were necessary. Visual analog 
scale (VAS) for pain (Wong–Baker Faces Pain 
Rating Scale) with illustrative emotional faces 
was modified for measuring children"s fear 
before and after showing the 
video. Results. Fear reported by children 
before a doctor"s visit or procedure had 
reduced due to informing and comforting via 
the educational video. At first assessment with 
VAS, fear levels reported by children were 
approximately 3 times higher than on the 
second assessment after the intervention with 
the video. Children had been educated about 
the upcoming procedures which lowered their 
perceived anxiety and fear. Parents´ feedback 
showed that younger children needed 
simultaneous guidance and explanations by 
parents or medical staff to concentrate and 
better comprehend the content. 
Conclusions. Educational videos for children 
could be used as effective tools in preventing 
negative emotions, fear and stress in hospital 
settings before a doctor's visit and painful 
procedures. Videos are suitable for children 
from ages five years and up who have 
developed higher levels of language 
comprehension and executive functions. VR is 



motivating for children with advantages being 
flexibility and safe environment. We 
recommend healthcare providers to use 
educational videos in hospital settings to 
reduce children's fear and anxiety levels and 
improve hospital experience in the longer 
perspective. 

Fig. 1 
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Question: We designed this study to 
investigate the activation pattern of motor and 
parietal cortex during synchronized immersive 
virtual mirror reflection of the unaffected upper 
limb in patients with stroke.  

Methods: Ten chronic stroke patients (>4 
months after stroke) with upper limb paresis 
with Brunnstrom stage of hand from 1 to 4 and 
21 healthy controls were recorded using 
electroencephalography (EEG) while 

performing the experiment. Subjects were 
instructed to extend their unaffected wrist (or 
dominant side in controls), while the affected 
upper limb did not move. They looked at the 
movement of the affected wrist in the 
immersive virtual reality (VR), which was the 
reflection of their unaffected wrist. EEG signals 
from C3/C4 (motor cortex) and P3/P4 (parietal 
cortex) were analyzed. Two conditions 
(synchronized (mirror) versus non-
synchronized reflection) were compared and 
the order of two conditions were randomized 
with a wash-out period of 10 minutes. A mixed-
effects ANOVA was performed on mu 
suppression comprising 2 within-subjects 
factors (VR mirror, hemisphere) and 1 
between-subjects factor (patient versus healthy 
control). 

Results: In both patients with stroke and 
healthy controls, VR mirror reflection induced 
significantly more mu suppression in the 
ipsilesional motor cortex (nondominant 
hemisphere in controls) than those in non-
synchronized reflection (F=15.194, p=0.001). 
In the parietal cortex, the mu suppression was 
significantly different between two conditions 
(F=4.906, p=0.035), but the pattern was 
different from that of the motor cortex between 
patients with stroke and healthy controls. More 
mu suppression during VR mirror reflection 
was observed in the ipsilesional hemisphere 
among patients with stroke but the pattern was 
converse in healthy controls. 

Conclusion: IImmersive VR mirror therapy can 
induce the mu suppression, which may reflect 
the activation of motor-related processes, in 
the ipsilesional motor cortex in patients with 
stroke. In contrast to healthy controls, the 
ipsilesional parietal cortex may play more role 
to increase the awareness of the affected 
upper limb during VR mirror reflection. 

Acknoledgements: This study was supported 
by the Technology Development Program for 
AI-Bio-Robot-Medicine Convergence 
(20001650).  
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Question: Community walking is a complex 
task, requiring skills in multiple dimensions, 
such as walking speed and distance, obstacle 
avoidance, postural transitions, and cognitive 
demands. For many stroke survivors, 
independent community walking remains 
challenging despite rehabilitation. To offer an 
intensive, task-specific training targeting 
community walking skills, our research team 
has developed a virtual reality (VR)-based gait 
training prototype. This knowledge translation 
study explores rehabilitation professionals" 
perceptions regarding this prototype. 

Methods: Qualitative methods using focus 
groups were used. The focus group included a 
presentation on community ambulation skills, 
training prototype and required equipment (VR 
headset, omnidirectional platform) followed by 
questions related to specific constructs (e.g. 
usefulness, perceived barriers/facilitators, 
optimal features). Focus groups were audio-
recorded and transcribed verbatim by external 
personnel. A thematic content approach was 
used for data analysis. Using the NVivo 
Software, one evaluator completed an initial 
round of coding for emergent themes. A 
2ndevaluator then independently coded the 
transcripts using those themes. Disagreements 
were resolved through discussion with thrd 
party. 

Results: Two focus groups were conducted. 
Fourteen health professionals from the Quebec 
City Rehabilitation Institute participated. 
Participants expressed a strong interest in the 
proposed prototype. The possibility of adding 
cognitive load, the functional aspects and 
progression in task complexity, and the 
flexibility of virtual environments were reported 
as positive aspects. The transferability of skills 
practiced in VR to real-life contexts was 
questioned by some participants. Concerns 
were also raised about the representativeness 
of real walking patterns when using the 
omnidirectional platform and client suitability. 
Several optimal features for implementation in 
clinical settings were identified (e.g. clinicians" 
training, technical support). 

Conclusion: Rehabilitation professionals" 
feedback will enable the refinement of the 
proposed prototype before testing it in stroke 
survivors. Ultimately, this co-development may 
facilitate the implementation of this VR-based 
gait training in clinical settings. 
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1. Question 

Treadmill walking improves Parkinson"s 
Disease (PD) patients" gait. On the other hand, 
an ecological component is missing: an optical 
flow. Combined with vestibular and 
proprioceptive information, visual information is 
important to control balance during gait, 
especially for PD patients. An optic flow can be 
reproduced using immersive virtual reality 
(iVR). Then, what is the feasibility of using a 
combination of iVR and treadmill walking with 
PD patients and what are the effects of this 
combination on gait variability (Long-Range 
Autocorrelations calculation) and 
spatiotemporal parameters? 

2. Methods 

10 PD patients (Hoehn & Yahr 1-3) underwent 
two ±15 minutes treadmill walking conditions at 
the same comfortable gait speed. The first 
condition consisted in walking on a treadmill 
(TW) and the second condition combined iVR 
with treadmill walking (VRTW). During VRTW, 
patients saw a virtual hallway moving forward 
at the same speed as the treadmill in an iVR 
headset, reproducing a realistic optic flow. 
Patients completed the Simulator Sickness 
Questionnaire (SSQ) after each condition to 
assess patients" tolerance to VRTW. Also, 
using inertial measurement units, were 
calculated: LRA (Hurst exponent using 
Rescaled Range Analysis and α exponent 
using Power Spectral Density), Coefficient of 
Variation (CV), stride length and cadence. 
Paired t Student Test was performed to 
statistically assess the differences between the 
conditions. 

 

 



3. Results 

No significant difference was found between 
the two conditions regarding the SSQ 
(p=0.809). Hurst (p<0.001) and α (p=0.004) 
exponents were significantly higher during TW 
than during VRTW. Nevertheless, exponents 
values remained close to normative data of 
healthy subjects during both conditions. No 
significant difference was found for the CV 
between the two conditions (p=0.177). 
Cadence was significantly lower during VRTW 
than during TW (p=0.009) and the opposite for 
step length (p=0.008). 

4. Conclusion 

VRTW is feasible with PD patients, well 
tolerated and could help re-educate patients 
better than TW alone (LRA close to normal, 
better cadence and step length), in a more 
ecologically valid way. Future longitudinal 
studies are required to study the long-term 
effects of VRTW on PD patients" gait, balance 
and quality of life. 

Fig. 1 
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Question: Community ambulation remains 
compromised in the majority of stroke 

survivors, despite rehabilitation. Interventions 
that tackle community walking requirements 
and incorporate best practice principles in 
stroke rehabilitation are needed. Addressing 
these needs, our team has developed a virtual 
reality (VR) toolkit to enhance community 
walking after stroke. The toolkit addresses 
training dimensions of community walking, 
including: endurance, walking speed, postural 
transitioning, environmental encumbrance, 
cognitive load and a more complex dimension 
combining encumbrance and cognitive load. 
As a first step preceding intervention testing, 
we examined in stroke survivors and clinicians 
the level of acceptability, workload, presence 
and cybersickness associated with the VR 
toolkit. 

Methods: Participants with a walking disability 
due to a chronic stroke (0.7-3.5 yrs) interacted 
with the VR toolkit over two 1-hour sessions. 
Physical and occupational therapists 
independent from the project operated the 
toolkit. Scenarios, created within a virtual 
shopping mall, were controlled (Unreal Engine) 
and viewed in a headset (HTC Vive) as users 
walked on an omnidirectional treadmill 
(Cyberith Virtualizer - Fig. 1). Acceptability 
(Technology Acceptance Model-based 
Questionnaire [TAMQ]) was assessed for 
stroke participants and clinicians. Workload 
(NASA Tax Load Index [NASA-TLX]), 
presence (Slater-Usoh-Steed Questionnaire 
[SUSQ]) and cybersickness (Simulator 
Sickness Questionnaire [SSQ]) were also 
assessed for stroke participants.  

Results: Participants were exposed to training 
dimensions 1 (endurance) and 2 (speed), each 
comprising of 3 levels of difficulty. TAMQ 
scores ranged from 28 to 42 (max=56) for 
clinicians and from 43 to 53 for stroke 
participants. Stroke participants reported mean 
scores (±1SD) of 27±6 for NASA-TLX 
(max=60), 38±8 for the SUSQ (max=42) and 
1.7±1.5 for the SSQ (max=64). 

Conclusions: Results suggest moderate-to-
high acceptability of the VR toolkit amongst 
clinicians and stroke participants. They further 
indicate that the toolkit yielded appropriate 
workload, a high sense of presence and 
minimal cybersickness. Present results will be 
used to refine the toolkit for a larger 
intervention study aiming at enhancing 
community walking post-stroke. 
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Question: 

Prism adaptation (PA) is a procedure used for 
studying visuomotor plasticity in healthy 
individuals, as well as for rehabilitating 
hemispatial neglect patients. It consists of 
performing goal-directed movements while 
wearing prismatic lenses that induce a lateral 
shift of visual inputs,  resulting in a 
recalibration of sensory-motor coordinates. In 
light of the rapid and robust behavioural 
aftereffects of adaptation, we aimed to test 
how sensorimotor adaptation affects 

subsequent naturalistic brain activity, and 
whether there is a link between modulations in 
brain activity and modulations of behaviour. 

Methods: 

We developed a new adaptation training set-up 
based on virtual-reality (VR), allowing us to 
reproduce the effect of prism adaptation in a 
more ecologically valid, yet experimentally 
controlled context. A group of 15 participants 
underwent two identical fMRI sessions in which 
they freely viewed a series of naturalistic 
videos before and after VR-adaptation training, 
with rightward shifting visual inputs. 
Additionally, we ran a series of behavioural 
tests in and outside the VR environment to 
assess spatial biases following VR adaptation. 

Results: 

We found that participants were able to quickly 
adapt to the rightward shift of visual inputs in 
the VR environment, in accordance with 
standard PA procedures. Following adaptation, 
subjects exhibited consisted leftward biases in 
reaching movements, both in and outside VR 
(p = 0.001 VR and p = 0.02; respectively). 

At the neural level, following adaptation we 
found increased visual retinotopic activation in 
response to naturalistic movies, which was 
confound to the right hemisphere. Interestingly, 
the size of the increase in right visual cortex 
activation was correlated with the size of 
behavioural shift in pointing movements 
following adaptation (p < 0.005). 

Conclusion: 

VR-based adaptation successfully induced 
long lasting leftward motor aftereffects in 
healthy participants. The enhanced visual 
responses in right hemisphere, and the link to 
spatial biases in motor behaviour, possibly 
reflect enhanced visual representation of the 
left portion of space following right VR-
adaptation. Our results highlight the potential 
of VR-based adaptation as a novel tool for 
neglect rehabilitation.   
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The use of rehabilitation glove in 
patients after a stroke – the 
possibility of increasing functional 
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Neurology Department, Moscow, Russian Federation 

Question. One of the most common causes of 
persistent loss of voluntary motor activity, 
reduced quality of life, social maladaptation 
and the inability to self-care in patients after 
ischemic stroke (IS) is a violation of fine motor 
skills in the hand. 

The aim of the study was to study the 
effectiveness of bilateral use of the 
rehabilitation glove based virtual reality (VR) in 
patients after IS for their functional recovery. 

Material and methods. 42 patients with 
impaired fine motor skills of the hand after an 
initial IS in the pool of the right (19) and left 
(23) middle cerebral arteries (mean age - 60.9 
years, disease duration - from 6 to 12 months) 
were randomized into 2 groups: the main 
group (22) and the control group (20). The 
physical rehabilitation program in patients of 
the main group included 10 lessons with the 
rehabilitation glove based VR  (1 hour 1 time 
per day for each arm for 2 weeks). Functional 
status in patients of both groups was assessed 
before and after the course of rehabilitation 
treatment using the Frenchay scale, ARAT 
test, MAS scale, the test "nine pegs and nine 
holes", the Barthel index and the FIM scale, in 
the presence of pain - VAS. 

Results: Patients of the main group showed a 
statistically significant improvement compared 
with the control group according to most 
methods for assessing functional status, as 
well as a significant improvement in 
independence and activity in everyday life. 
Moreover, the presence and severity of pain 
was a factor that impedes and slows down the 
restoration of the act of fine motor skills of the 
hand. 

Conclusion: The bilateral use of innovative 
technologies with the Biofeedback system in 
patients after IS, in particular, the rehabilitation 
glove based VR, improves the efficiency of the 
recovery process and the quality of life of these 
patients. When determining the algorithms of 
rehabilitation measures in patients after IS, it is 
important to consider the presence and 
severity of pain. 

P0996 
Effect of kinect based virtual reality 
gaming on balance and gait in 
persons with unilateral vestibular 
hypofunction  

S. Rao1, J. Solomon2, M. Natarajan2 

1University of Maryland, Department of Physical Medicine 
and Rehabilitation, Baltimore, MD, United States 2Manipal 
Academy of Health Professions, Department of 
Physiotherapy, Manipal, India 

Question: Persons with Unilateral Vestibular 
Hypofunction (UVH) present with vertigo, 
imbalance and disturbance in gait. Xbox Kinect 
is a virtual reality gaming system which 
involves gaze fixation and balance training. So, 
does Xbox 360 Kinect based virtual reality 
game training improves balance and gait in 
persons with UVH?  

Methods: We conducted a randomized 
controlled trail after ethical committee 
clearance. We recruited 22 participants 
diagnosed with UVH aged between 18 to 65 
years. We excluded persons with diabetic 
neuropathy, lower limb musculoskeletal 
dysfunction, central vestibular disorders, 
bilateral vestibular disorders and other 
neurological disorders that may lead to 
disequilibrium. Participants were randomly 
assigned to either Kinect game based virtual 
reality training (n=11) or conventional 
vestibular adaptation exercises (n=11). All the 
participants underwent training for 45 minutes 
per session for 3 days per week for 2 weeks. 
Functional Gait Assessment (FGA) score, and 
velocity moment (VM) using static 



posturography were assessed before and after 
the intervention period and the data was 
analyzed. 

Results: Statistically significant (p=0.019) 
changes were noted in FGA change scores 
between Kinect gaming group (7(6-9)) and 
Vestibular adaptation group (5(4-6)).  In 
postural sway measurements velocity moment 
change scores in eyes closed conditions 
(p=0.009 and p=0.03) were better in the Kinect 
game based virtual reality training group 
compared to vestibular adaptation exercises 
group. 

Conclusion:  Kinect based virtual reality game 
training is effective in improving functional gait 
performance and balance in persons with UVH 
and hence can be used as a treatment strategy 
in this population 

P0997 
An integrative review on Virtual 
Reality based gait training for 
children with cerebral palsy 

S. R. Park1, S. G. Kim1, K. J. Lee1, G. E. Lee2, 
J. H. Jung2, S. W. Oh2, I. Cho2, S. G. On2, H. 
K. Kim2, H. Kweon3 

1National Rehabilitation Center, Rehabilitation & Assistive 
Technology, Seoul, South Korea 2National Rehabilitation 
Center, Department of Pediatric Rehabilitation, Seoul, 
South Korea 3National Rehabilitation Center, Assistive 
Technology Research Team for Independent Living, Seoul, 
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 Virtual reality systems can motivate children to 
participate voluntarily through game elements, 
provide various sensory feedback while 
minimizing therapist intervention, and enable 
quantitative measurement of performance and 
movement during treatment using sensors. 
The purpose of this study was to investigate 
the effects of virtual reality-based in children 
with cerebral palsy through a literature survey. 
 Our review searched articles published 
between January 2004 and September 2018 
from database PubMed. Later, our search has 
been conducted on five stage, described by 
Whittemore & Knafl. 
 The keywords was "cerebral palsy" , "virtual 
reality", "motor learning", " rehabilitation" , 
"dependent Ambulation"," "gait", " mobility".  
A total of 20 studies were conducted on 
children with cerebral palsy.  
 Kinect Xbox 360 (Microsoft, USA) was the 
most frequently used training method in 5 
studies. To evaluate children's motor and 
function, GMFM and PBS were used in most 
studies. ADL was assessed using Wee-

FIM(Wee-Functional Independence Measure), 
AMPS(Assessment or Motor and Process 
Skills) and ADL(Activities of Daily Living) .Two 
studies were used questionnaires to assess 
satisfaction and quality of life.  
 As a result of gait training using VR 
technology, 11 studies reported that virtual 
reality-based gait training improved the 
function and  balance of children with cerebral 
palsy. Three papers reported that it was 
effective when the NDT(Neuro Development 
Treatment) or tDCS (transcranial Direct 
Current Stimulation) and virtual reality-based 
gait training were combined. In the other three 
papers, when compared with groups with or 
without feedback stimulation, the training using 
feedback was more effective. 
This study shows the possibility of virtual 
reality-based gait training for children with 
cerebral palsy. Virtual reality technology will 
induce children's participation and motivation 
of gait training, and be able to give feedback 
on accurate walking movement. 

P0998 
Intensive visual simulation provided 
through computerized mirror 
therapy training for the recovery of 
upper limb movement in patients 
with subacute stroke – study 
protocol for a randomized, 
controlled, multicenter trial 

A. G. Grosmaire1, N. Dobrev2, Y. 
Blancheteau3, E. Alais3, M. Wiese3, C. Duret1 

1Clinique Les Trois Soleils, Neuorehabilitation Unit, 
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Cosne-Cours-sur-Loire, France 3Clinalliance Villiers sur 
Orge, Rehabilitation unit, Villiers-sur-Orge, France 

Upper limb (UL) paresis is a major cause of 
long-term disability after stroke; optimizing UL 
recovery is a challenge and as such, novel 
techniques are continuously integrated into 
rehabilitation practices. One such method is 
Intensive Visual Simulation (IVS), a medical 
device (IVS3 Dessintey) based on the principle 
of mirror-therapy. This device replaces the 
image of the paralyzed arm with a motion 
image created from the healthy arm. It allows 
the user to perform a large number of mental 
movement repetitions (simulation) as well as 
actual movements of the paretic arm.   

We describe the protocol for clinical trial to 
determine whether IVS can improve UL motor 
recovery after stroke. 



Objective: To evaluate the effectiveness of 
IVS training in partial substitution of 
Conventional therapy (experimental group, 
IVS) versus Conventional therapy alone 
(control group, CON) on UL motor recovery in 
patients with subacute stroke. 

Methods/design: This is a prospective 
multicenter, single-blinded, randomized 
controlled trial (RCT). 

Participants: Patients with a first subacute 
stroke (between 4- and 10-weeks post stroke 
at the time of inclusion) with moderate to 
severe UL paresis will be randomly allocated to 
the CON (60 min conventional therapy) or to 
the IVS (45 min conventional therapy + 15 min 
IVS) five times/week for 6 weeks. 

Primary Outcome: Between-group difference 
in Fugl-Meyer Assessment (FM) Wrist/Hand 
sub-score at the end of the treatment. 

Secondary Outcomes: Total FM score; 
Stroke Upper Limb Capacity Scale (SULCS) 
and Stroke Impact Scale (SIS 3.0), 6 weeks 
and 18 weeks post randomization. 

Sample size: Allowing for a 10% attrition rate, 
a sample of 66 patients is required to detect a 
10% difference (MCID) in the FM Wrist/Hand 
sub-score at 6 weeks between each of the 
treatment groups with a power of 80%. 

Results:  The trial opened for recruitment in 
November 2019. Data collection is expected to 
be completed by the end of 2021. 

Conclusions: This RCT will provide insights 
into the benefits of IVS used in partial 
substitution of conventional therapy on UL 
motor recovery in sub-acute stroke. 

Trial Registration:  ClinicalTrial.gov 
NCT04119544 

Reference:  

Thieme, H., et al. (2019). Mirror Therapy for 
Improving Motor Function After Stroke. Stroke, 
50(2), e26–e27 
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Question 

Can the design and development of an 
engaging virtual reality (VR) training game 
improve assessment and treatment of patients 
with spatial neglect (SN)? 

Conventional rehabilitation activities are time-
consuming and resource-intensive for sufficient 
treatment effect, however some activities may 
be replaced by self-training or tele-
rehabilitation in VR. VR training could be 
introduced during admission to inpatient or 
outpatient neurorehabilitation and carried on 
after discharge, consequently increasing the 
specificity and intensity of SN treatment. 

Methods 

Development of a cross-platform, open-source, 
training game using off-the-shelf VR (i.e. HTC 
Vive) and eye-tracking (i.e. Pupils Labs) 
hardware applied to assessment and treatment 
of SN. 

Results 

A prototype whack-a-mole VR training game 
has been developed for assessment and 
treatment of SN (Fig. 1). The game can 
present stimuli targets in the entire visual field 
and allows for uni- or bimanual user interaction 
and individual adjustable difficulty levels. A 
web-based therapist dashboard facilitates data 
analysis on assessment and progress of 
treatment and allows for individual goal-setting 
of training (Fig. 2). 

Four evidence-based neurorehabilitation 
techniques (prismatic shift, mirror therapy, half-
field eye-patching, and constraint induced 
motor therapy) can be applied one at a time or 
in combinations as therapeutic modifications of 
the training game. This allows for faster and 
more effective combination of therapeutic 
methods and the tailoring of treatment to the 



individual patients' SN symptoms and 
capabilities. 

Usability and feasibility of the prototype is 
currently being tested on SN patients at an 
inpatient neurorehabilitation hospital while 
continuously adjusting and developing the 
assessment and treatment capabilities. Future 
research on the diagnostic accuracy and 
treatment effects is in the planning. 

Conclusion 

The project is pioneering VR-based 
neurorehabilitation of SN and possibly paving 
the way for self-training and future tele-
rehabilitation. Successful VR-based 
neurorehabilitation of SN should be individually 
tailored, combine several treatment 
techniques, and aim to increase specificity and 
intensity of the treatment. 

Fig. 1 
 

 
Fig. 2 
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Virtual reality balance training to 
improve balance and mobility in 
Parkinson's disease – a systematic 
review and meta-analysis 
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Question. Virtual reality (VR) has been 
increasingly used to strengthen the effect of 
balance training (BT) in Parkinson" disease 
(PD). The aim of this study was to assess if 
VR-BT relative to BT alone is more effective to 
improve balance and mobility in PD subjects 
with mild to moderate balance 
difficulties.Methods. A meta-analysis of 
randomized controlled trials was conducted. 
Pubmed, Cochrane Library, EMBASE and 
PEDro databases were searched up to 
October 2019. Two reviewers independently 
screened titles and abstracts, selected 
potentially relevant full-text articles for 
inclusion, extracted data and assessed the risk 
of bias.The eligible population was PD with 
mild to moderate balance deficits and residual 
walking abilities. Eligible interventions and 
comparators included BT in a VR setting 
relative to BT without VR.The primary 
outcomes were balance (assessed with Berg 
Balance Scale-BBS) and mobility (assessed 
with Timed Up and Go-TUG). General 
characteristics, potential effect modifiers 
(severity of balance and mobility deficit at 
baseline), and outcome data were extracted 
from the included studies. Risk of bias has 
been evaluated and a random effect meta-
analyses on primary outcomes were conducted 
according to severity of balance and mobility 
deficits at baseline.Results. We included 12 
studies (379 participants). Eleven trials (355 
participants) assessed BBS immediately after 
intervention, indicating a significant mean 
difference (MD) of 2 points (95% confidence 
interval (CI)= 0.70-3.30) favouring VR-BT 
compared with BT. Subgroup analysis 
according to severity of balance deficit showed 
higher BBS improvement in most affected 
subjects (BBS<47).Seven trials (191 
participants) assessed TUG immediately after 
intervention, indicating a significant MD of 
 1.71 seconds (95% CI= 0.06-3.35) favouring 
VR-BT compared with BT. Dividing studies 



according to severity of mobility deficit, 
subgroups showed no significant TUG 
improvement. Results with high heterogeneity 
should be interpreted carefully.Conclusions. 
VR-BT is more effective than BT to improve 
balance in PD subjects, particularly in 
individuals with higher postural instability at 
baseline. The effect on TUG is small and 
becomes not significant dividing subjects 
according to severity of mobility deficit. 

P1001 
Usability of a user-centered virtual 
reality system for upper limb motor 
rehabilitation in chronic stroke 

A. G. Grosmaire1, L. David2,3, G. Bouyer2, S. 
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Boissise le roi, France 2Université Paris-Saclay, Université 
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Question 

Virtual reality (VR) and video games are 
becoming widely used as part of stroke 
rehabilitation programs to re-train movement of 
the upper limb (UL). The aim of this study was 
to assess the usability of a VR-based program 
using a Leap Motion Controller® designed to 
train pronation-supination movements. This 
system was designed with a user-centered 
approach and is based on motor learning 
principles such as intensity and difficulty. 

Methods 

Outpatients with chronic stroke and UL paresis 
were included in this study. Each participant 
underwent one familiarization session with the 
device, followed by 3 prono-supination 
exercises of randomized difficulty. Usability of 
the system was evaluated using the System 
Usability Scale. Perceived effort was evaluated 
with the Rating of Perceived Exertion (RPE 6-
20) scale. Usefulness, interest/enjoyment (I/E), 
perceived effort (PE) were assessed with the 
Intrinsic Motivation Inventory (IMI). UL 
impairment was evaluated using the Fugl-
Meyer Assessment (FM). Relationships 
between the PE IMI subsection score and the 
patient"s performance during the exercises, 
and between the RPE 6-20 score and the FM 
score was analyzed. 

 

 

Results 

28 outpatients with chronic stroke (mean age 
53±15 years and mean time since stroke 70.6 
±57 months) and moderate UL paresis (mean 
FM 49/66) were included. Mean SUS score 
was 79.0±15.0 (i.e. good usability). Mean I/E 
IMI subsection score was 6.2±0.9 (strong 
interest in the device). Mean usefulness IMI 
subsection score was 6.0 ±1.2 (the system is 
useful for UL motor rehabilitation). Significant 
correlations were found between the PE IMI 
subsection and patient performance during the 
exercises (p=0.008, ρ=-0.53) and between 
RPE6-20 score and FM score (p=0.033, ρ=-
0.42). 

Conclusion 

The device was found to have good usability 
and to provide intensive training since 
perceived effort was significant. Most 
importantly, the training was perceived by 
patients as beneficial for their recovery. The 
level of difficulty appeared suitable, and the 
participants were motivated to practice, a key 
factor in long-term rehabilitation compliance. 
The Leap Motion Controller® therefore 
appears to be a useful system to increase the 
intensity and duration of UL self-rehabilitation 
in patients with stroke. 

Fig. 1 
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Question: Neglect is a complex syndrome 
characterized by a failure to attend to, look at 
and respond to stimuli (objects, food, people) 
located on the side of space or of the body 
opposite to the side affected by a brain lesion. 
Our primary objective is to ascertain if 
immersive virtual reality (VR) therapy that 
actively induces smooth pursuit eye 
movements into the participant"s affected side 
improves the symptoms and signs of neglect in 
patients with acute stroke. Control sessions, 
delivered by the same VR hardware, will not 
induce smooth pursuit eye movements in the 
horizontal plane. 

Methods: We are trialling ATTEND therapy in 
participants with neglect secondary to acute 
stroke. Participants are identified on the hyper 
acute stroke unit where baseline measures are 
made. Therapy will begin after transfer to the 
acute stroke unit (ASU) where patients 
typically stay for approximately 3 weeks. We 
are employing a single-case experimental 
design (SCED or "n of 1") with multiple 
measures across three blocks (baseline, 
"control" therapy and active therapy). The main 
outcome is a change in a sensitive, 
impairment-based index of neglect where 
participants view a series of natural scenes 

while their eye movements are measured. 
Time spent in free exploration of the left and 
right sides of the images is recorded and a 
ratio calculated (neglected vs. un-neglected 
side). Secondary outcomes include 
improvements in social activity and 
participation and participant and/or carer 
reported outcome measures (PROMS). 

Results: We have developed a prototype VR 
immersion therapy for a common, disabling 
consequence of right hemisphere stroke. By 
using a naturalistic index of neglect, we will be 
able to assess response even at the acute 
stage without many of the confounds 
associated with standard pen and paper tests. 
We will present feasibility and acceptability 
data in addition to initial  SCED results.  

Conclusion: Feasibility and acceptability of 
the VR approach in ASU patients will be 
discussed along with any quantitative data 
from the trial. We will also demonstrate the VR 
therapy to those who wish to try it out. 
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QUESTION 

Chronic non-specific Neck Pain (CNP) is 
described as discomfort or more intense form 
of pain localized in the posterior or lateral 
regions of the neck. Previous studies 
demonstrated that, due to long-standing pain, 
may occur abnormalities in conjunct motion. 
Those alterations could lead to protective 
postural control strategies or changes in motor 
control that might reflect central nervous motor 
processing adaptations. With such a 
framework, it has been demonstrated that 
Virtual Reality (VR) might ameliorate motor 
control strategies providing online feedbacks 
about performance, augmenting perceived 
movements and improving body positions. 



METHODS 

This study is a monocentric, single-blind and 
randomized controlled trial. Ten participants 
suffering from CNP were enrolled. Treatment 
consisted in 12 sessions, each during 45 
minutes, twice a week for 6 consecutive 
weeks. Subjects were evaluated at baseline 
(T0) and after 6 weeks of rehabilitation (T1). 
Subjects in the experimental group (VRT) 
performed a VR-based sensorimotor 
rehabilitation. Control group (CT) subjects 
performed the same rehabilitation of VRT 
subjects, in terms of intensity, time and type, 
but with the virtual reality turned off. Subjects 
were assessed in: (i) Activity (Neck Disability 
Index - NDI); (ii) Perception of Pain (Numeric 
Rating Scale - NRS, Neck Pain and Disability 
Scale - NPDS, Central Sensitization Inventory - 
CSI); (iii) Function (Cervical Kinematics); and 
(iv) Kinesiophobia (Tampa Scale of 
Kinesiophobia - TSK). 

RESULTS 

VRT intra-group comparison showed 
improvements in NDI (p=0.043), NRS 
(p=0.042), NPDS (p=0.042), CSI (p=0.043), 
range of motion during Rotation (p=0.043) and 
during Inclination (p=0.043). Inter-group 
comparison showed VRT improvements in 
Kinesiophobia (p=0.016) and reduction of neck 
compensatory movements during Cervical 
Kinematics (p=0.009). 

CONCLUSIONS 

This study demonstrated that a sensorimotor 
training of the cervical movements with VR 
augmented feedback might be useful in 
improving Activity, Pain Perception, 
Kinesiophobia, Function and reducing neck 
compensatory movements. 

Fig. 1 
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Question: Maintenance of balance is a 
complex field, involving the processing of 
information from the visual, somatosensory, 
and vestibular systems. The Centre of 
Pressure (COP) is an objective variable that 
reflects the interaction of neuromuscular 
components to keep the Centre of Gravity 
within the base of support. Immersive Virtual 
Reality (VR) environment provides the 
opportunity to investigate the role of spatial 
perception and attentional investment on 
postural behaviour by simulating real life 
situations, without exposing the user to direct 
danger of falling. In light of this, the study 
combined immersive VR with a Plate Force in 
order to obtain an ecological evaluation of 
balance in different conditions. 

Methods: 30 healthy subjects were included in 
the study. Subjects underwent five different 
visual conditions for 30 seconds each: (i) 
EyesOpen; (ii) EyesClosed; (iii) RealVR; (iv) 
RoomVR and (v) SkyscraperVR. For all the 
conditions, each subject performed two tasks: 
(i) Head Rotation and (ii) Limits of Stability. 
Total Excursion (TOTEX), Mean Velocity 
(MVEL) and AnteriorPosterior-MedioLateral 
Displacement (AP-ML) were assessed through 
a Plate Force, while head Range of Motion and 
Coupled Motion (CM) were assessed through 
an inertial sensor. 



Results: Statistical significance between 
EyesOpen-SkyscraperVR conditions were 
found in TOTEX (p=0.006; p<0.001) and MVEL 
(p=0.007; p<0.001) respectively during Head 
Rotation and Limits of Stability tasks. On the 
contrary, considering the two tasks, no 
differences were found in TOTEX (p=0.322; 
p=0.206) and MVEL (p=0.052; p=0.206) 
comparing EyesOpen-RealVR conditions. 
Concerning inertial sensor measures, 
statistical significance between the conditions 
EyesOpen-RealVR (p<0.003), EyesOpen-
SkyscraperVR (p<0.001) and EyesOpen-
RoomVR (p<0.001) were found only in head 
CM during Head Rotation task. 

Conclusions: This study suggested that 
TOTEX and MVEL seem to increase within the 
difficulty of the conditions as a reduction of 
visual information. On the other hand, RealVR 
condition might provide similar visual 
information compared to EyesOpen, along with 
comparable COP balance performance. Also, 
CM were found reduced during immersive VR 
conditions as a protective strategy associated 
to more cautious movements. 

Fig. 1 
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Question: Gait asymmetry often persists after 
stroke, negatively affecting functional mobility. 
Clinicians are challenged by providing 
appropriate feedback to correct the 
asymmetry. We explored the use of real-time 
avatar and footstep sound feedback in 2 
phases to improve gait symmetry by: 1) 
examining any difference in symmetry 
outcomes when viewing avatars from different 
perspectives; and 2) contrasting outcomes 
between the different exposures of visual 
avatar, footstep sound and the combination of 
both. 

Methodology: In phase 1, 12 participants with 
post-stroke gait asymmetry were assessed 
during self-paced treadmill walking which 
included a 30s trial of walking without the 
avatar (pre-adaptation), followed by 60s of 
walking while viewing an avatar replicating the 
walking pattern in real time (adaptation), and 
finally 60s of walking without the avatar (post-
adaptation). Avatars were displayed randomly 
as either back, paretic side or front views. In 
phase 2, the same protocol was used, but 
participants were exposed randomly to either: 
1) side-view avatar alone, 2) footstep sound 
triggered with each foot contact, or 3) 
combination of both 1 and 2. 

Results: Phase 1 showed no significant 
change in step length and swing time ratios 
(symmetry outcomes) for any avatar views, but 
an increase in both paretic (Δ =0.02m) and 
non-paretic step length (Δ =0.03m) as well as 
faster walking speed (Δ =0.06m/s) were 
observed during the adaptation phase of the 
side view. In phase 2, preliminary results from 
4 chronic stroke participants showed that step 
length ratio (Δ =0.13) improved only in the 
combined-modalities condition (4/4), while 
swing time ratio (Δ =0.04) improved when 
exposed to footstep sound only (3/4). No 
significant change in symmetry ratio was found 
in the visual avatar only condition. 



Conclusion: We developed a new technology 
to apply visual and auditory real-time feedback 
for gait rehabilitation post stroke with virtual 
reality technology. Combined modalities might 
be more suitable to improve spatial asymmetry 
while the footstep sound alone is better for 
temporal asymmetry. Although the visual 
modality alone did not improve asymmetry, 
important changes occurred in other 
spatiotemporal outcomes (step length, speed). 

P1006 
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Question: To successfully navigate without 
collisions, pedestrians must extract information 
from the environment and other pedestrians, 
including the emotional state or intentions of 
others. The detection of what another is feeling 
allows an observer to anticipate future intent 
and to regulate their behavior in accordance 
(i.e. avoid conflict with an angry individual) and 
underlies successful social interaction. Our 
main questions are: 1) What visual cues are 
used to perceive emotion during navigation? 2) 
What avoidance strategies are involved when 
interacting with an emotional individual? 

Methods: Twenty healthy participants will be 
immersed in a community virtual environment, 
which is viewed through a VIVE Pro Eye. A 
virtual human (VRH) approaches the subjects 
from one of three possible directions: directly in 
front of the participant or ±30° either side of the 
direct approach condition. For each direction of 
approach, the VRH crosses the participant"s 
path at a theoretical point of collision (TPC). 
The VRH can express one of four emotions; 
anger, happy, sad or neutral through whole-
body movement. Participants will be instructed 
to walk towards a goal and to avoid any 
collisions with the VRH. After each trial the 
subject will report the perceived emotion. 
Dependant variables include, minimum 
clearance, onset of avoidance, and minimum 
and peak velocity. 

Results: Preliminary results (n=5 healthy 
young participants) show minimum crossing 
was 0.83±0.10m for neutral, 0.93±0.15m for 
angry, 0.90±0.12m for happy, and 0.94±0.16m 
for sad gait. Participant peak velocity was 
1.07±0.19m.s-1 for neutral, 1.15±0.19 m.s-1 
for angry, 1.10±0.17m.s-1 for happy, and 
1.05±0.15m.s-1 for sad gait. Minimum velocity 
was 0.71±0.19m.s-1 for neutral, 0.63±0.29 
m.s-1 for angry, 0.70±0.28m.s-1 for happy, and 
0.65±0.20m.s-1 for sad gait. 

Conclusions: These very preliminary results 
show a larger crossing distance and slower 
approach when avoiding a sad VRH. Further, 
the difference of peak and minimum velocity 
was larger for angry VRH than other emotional 
VRHs. Future work will confirm preliminary 
findings and continue the study for moderate to 
severe TBIpopulation with known emotion 
recognition deficits and its effects on social 
interaction. 

Fig. 1 
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Question 

Despite the current advances in surgical 
methods and in the development of 
prostheses, up to 80% of people with an 
amputation, prefer not to use it (Kejlaa, 1993). 
The lack of ownership feeling associated with a 



prothesis, is one of the most important factors 
related to use rejection (Ostlie et al., 2012). 
Therefore, how can we improve the therapeutic 
approaches to assist the treatment and 
acceptance of prosthesis use? We propose a 
new training protocol by means of an 
integrated biofeedback system, applied in the 
initial rehabilitation phase for people with 
transfemoral amputation. The objective is to 
evaluate the functional, electrophysiological 
and cognitive/behavioral responses, 
associated with a optimal physiological and 
neurocognitive development of participants. 

Methods 

A biofeedback system was built, and a new 
rehabilitation protocol is proposed. Muscle 
electrophysiological signals were recorded and 
converted, in real time, into movement control 
of a virtual prosthesis, displayed inside of a 
virtual reality environment. Simultaneously, it 
was conjugated pattern of vibro-tactile stimuli, 
applied on different back regions. Inclusion 
criteria: people with unilateral transfemoral 
amputation, without previous use of prosthesis, 
aged between 18 and 60 years. 
Electroencephalographic recordings and 
behavior/functional tests were also performed 
before, during and after all procedures. 

Results 

All participants presented an improvement 
after the protocol: increased strength of the 
extensor muscle of the hip of the amputated 
limb, improved in spatial body perspective and 
showed increased skin conductance under 
conditions of threat to the virtual prosthesis, 
which may indicate embodiment of the limb 
virtual. 

Conclusion 

It was possible to observe a great 
improvement referent to the analyzed 
parameters, which can assist in rehabilitation 
processing, in the ownership feelings and 
acceptance of using the prosthesis. 

Figure 1 - Integrated biofeedback system. A) 
Illustration of the system components B) Photo 
of a participant doing the training with the 
system C) Visualization in the virtual reality 
environment. 

Figure 2 - Preliminary results A) Muscular 
strength of the amputated limb B) Joint 
reproduction test C) Skin conductance. 

Fig. 1 
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Question: We developed a robot-controlled 
haptic leash incorporated with virtual reality 
(VR) technology for locomotor rehabilitation. 
We reported improvements in gait speed and 
center of mass displacement in older 
individuals with chronic stroke when walking 
with such a device. The improvements were 
retained even when the haptic force was 
removed. This study focused on the analysis of 
intersegmental coordination of the bilateral 
lower limbs with new methods including planar 
coordination and 3D phase plots and metrics 
with Sobolev norm values. 

Methods: Participants included 14 individuals 
with chronic stroke stratified into 7 lower 
functioning (LF, 70.4 ± 3.2 y.o.), 7 higher 
functioning (HF, 70.9 ± 2.9), and 14 age-
matched controls (HC, 71.8 ± 2.7). They 



walked for 60s with and without 10/15 N haptic 
forces applied via a robot-controlled leash in 
VR (Fig. 1). Force and post-force epochs were 
compared to the pre-force epoch to evaluate 
changes in segmental angular position and 
intersegmental trajectory area. Planar 
coordination and 3D phase diagrams illustrate 
both angular position and velocity throughout 
the gait cycle. The Sobolev norm combines 
mean angular position and velocity to provide a 
single value as a coordination outcome.  

Results: Chronic stroke groups tended to 
increase average flexion of the paretic foot and 
thigh segments during force and post-force 
epochs as gait speed increased relative to the 
pre-force epoch. Increases in average 
intersegmental trajectory areas, suggesting 
increased ROM, were also seen and were 
reflected graphically in both planar and 3D 
phase plots during force and post-force epochs 
(Fig. 2). The 3D phase plots also revealed 
increases of intersegmental angular velocity 
during the paretic leg push-off from stance to 
swing in the force and post-force epochs. 
Sobolev norms tend to increase proportionally 
for both limbs during force and post-force 
epochs.  

Conclusions: Individuals with chronic stroke 
tended to change lower limb coordination when 
gait speed was increased during force and 
post-force leash epochs. Planar and 3D phase 
plots were effective analytical tools in detecting 
foot and hip flexion of the paretic leg as well as 
increases in ROM. Sobolev norm values 
suggested bilateral symmetry remained mostly 
unchanged. 
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Question: Most activities of daily living involve 
the upper limbs, it is crucial to improve their 
functional use post-stroke [1,2]. The aim of this 
study was to verify the therapeutic effects of an 
exercise program using a SG developed for 
rehabilitation of hemiparetic patients by stroke 
and to compare them with the effects resulting 
from conventional kinesiotherapy. 

Methods: Randomized Clinical Trial involving 
8 patients, divided into 2 groups, including 
exercises with SG SIRTET (experimental-EG) 
(Figure 1) and conventional kinesiotherapy 
(control-CG). Both groups completed the 20-
session treatment protocol. The following 
assessment tools were used: Fugl-Meyer 
Assessment Scale (FMAS), Modified Ashworth 
Scale (MAS), Modified Barthel Index (MBI) and 
Nottingham Health Profile (NHP); in the pre- 
and post-intervention period. Data were 
analyzed with descriptive statistics, 
independent samples Student's t-test, 
Wilcoxon test and effect size calculation 
(SPSS v.22.0) Significance level of p<0.05. 

Figure 1. Serious game SIRTET 

Results: Eight chronic hemiparetic stroke 
patients (all male, 58.9±8.8 years old) 
participated. Patients did not differ in terms of 
sociodemographic and clinical characteristics 
at baseline. In both groups, important 
improvements were observed (Table 1). It 
stands out that, large effect sizes were found 
for FMAS and NHP, being larger in the EG. 

Table 1. Summary of the results 

Conclusion: These results suggest that SG 
can be seen as a potentially beneficial tool for 
the rehabilitation of hemiparetic stroke 
patients. However, greater improvements than 

those obtained with conventional treatment 
were not observed. Thus, it is recommended to 
use SG in rehabilitation in a complementary 
way, due to their ability to promote increased 
attention demand and motivation during 
sessions. We suggest future studies with a 
larger sample. 

References: 

1. Mekbib DB, et al. Virtual reality therapy for 
upper limb rehabilitation in patients with stroke: 
a meta-analysis of randomized clinical trials. 
Brain Injury 2020. 

2. Ikbali A, et al. Virtual reality in upper 
extremity rehabilitation of stroke patients: A 
randomized controlled trial. Journal of Stroke 
and Cerebrovascular Diseases 2018. 
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INTRODUCTION: The availability of 
specialized neurorehabilitation care in 
ambulatory setting for Stroke survivors after 
discharge from inpatient rehabilitation program 
at Rehabilitation Centre Kladruby is limited in 
time or location. Patients usually have to wait 
for long time to get an appointment at 
ambulance or they are not able to reach an 
ambulance due to severe immobility. The main 
aim of this study was to find criteria for a 
distance therapy in home settings. The other 
aim was to prove that this form of therapy is 
feasible and acceptable for patients, and 
monitor potential overlapping with already 
existing ambulatory care. 

METHODS: For Physiotherapy (PT) was used 
the low- cost telemedicine Homebalance 
System (HB) for postural and balance training. 
For Occupational therapy (OT) was used a 
non- contact Leap sensor and Smart Cube 
(REHAMZA software ) for the upper limb for 
training gross and fine motor skills, 
coordination and dexterity. Speech 
pathologists and psychologists have chosen a 
webinar application for online form of distance 
therapy to communicate with patients in their 
home environment. 

RESULTS: We have found the optimal length 
of the distance therapy. In PT and OT, patients 
exercised regularly 5 times a week (session 
10-20 mins) with HB, Leap sensor or Smart 
Cube for 1 months. Speech therapy was for 45 
minutes per week for 3 months and cognitive 
training with program Rehacom was 5 days per 
week for 3 months. Entry criteria for PT were 
balance disturbance, limits during standing and 
walking, for OT were limited function of hand 
with ability to grasp a sensor. For Speech 
pathologists were exclusion criteria severe 
auditory comprehension impairment and 
severe apraxia of speech.  

CONCLUSION: We have included 46 patients 
who receive at least 1 of the intervention at 
home. We have verified that we are able to 
provide therapy in patient's home environment 
and thus improve the patient's adherence to 
therapy. The therapy is used purposefully and 
specifically, it doesn't overlap with ambulatory 
care, act as an additive therapy to already 
existing care or as a primary therapy in a 
situation with limited access to ambulatory 
care. For some patients this was the only 
treatment option due to severe immobility to 
reach an ambulance. 
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Question Taining interventions for the upper 
limb (UL) are increasingly being developed 
using virtual reality (VR) platforms. However, 
since motor recovery is related to exercise 
intensity and task difficulty, it is important to 
determine how these factors are applied in 
different centers for patients with different 
motor impairment levels. We define exercise 
intensity as the total number of movement 
repetitions divided by the total minutes in 
active therapy. The first objective was to 
determine the training intensity of a clinically-
applied treatment program using VR in a 3 
center multi-site study. The secondary 
objectives were to determine how training 
intensity was progressed and if training 
intensity differed among patients with different 
levels of UL sensorimotor impairment. 

Methods Patients with sub-acute unilateral 
stroke in the middle cerebral artery area (<6 
mo post-stroke) with Fugl-Meyer Assessment 
(FMA-UL) scores ranging from 14-57, 
completed 10 50-minute UL training sessions 
in VR over 2 weeks, in rehabilitation centers 
located in 3 countries. Total training time (min), 
total number of movement repetitions, and 
success rates were extracted from game 
activity logs. Intensity was calculated for each 
game for each participant, related to UL 
impairment and compared between centers. 

Results Exercise intensity was higher in one of 
the 3 centers (p<0.01). Patients had most 
difficulty with VR activities involving bilateral 
coordination and reaching forward. Patients 
with higher FMA-UL scores trained longer 
(r=0.40, p=0.03) and started the training earlier 
within the subacute phase (r=-0.38, p=0.04). 
Patients who used the VR system later in the 
subacute phase trained at a higher intensity 



than those who started earlier (r=0.43, p=0.02). 
However, the level of training intensity was not 
related to UL impairment in all patients. 

Conclusions The level of intensity attained 
with this training program was much higher 
than that reported in current stroke therapy 
practice. Despite different training centers, 
therapists progressed patients through the 
training program using similar training 
principles. VR rehabilitation systems can be 
used to deliver intensive exercise programs in 
a standardized way and can be tailored to 
individual impairment levels. 
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Decreasing pain during botulinum 
toxin injections for spasticity using 
virtual reality 
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Question: 

Botulinum toxin (BoNT) injections are used for 
managing focal spasticity in neurologic 
patients. Immersive virtual reality has been 
proposed as a non-pharmacologic treatment 
alternative in surgery or during repeated 
invasive treatments. To our knowledge, no 
study has evaluated the feasibility of immersive 
virtual reality during BoNT injections.  

The aim of this study was to investigate the 
feasibility and efficacy of immersive virtual 
reality on pain and discomfort patient during 
BoNT injections.  

Methods: 

10 patients aged 30 to 71 years (mean age 49 
years) underwent BoNT injections for spasticity 
induced by stroke, cerebral palsy or spinal cord 
injury. During the procedure, patients select 
immersive environments, which will be played 
in the virtual reality headset. Pain and 
comfort were measured with visual analog 
scales after the injections. 

Results: 

Pain rating was 2 points (±1.4), comfort rating 
was 8.4 points (±1.6). No adjuvant pain 
treatment (nitrous oxide (N2O) or analgesic 
cream) was used. Virtual reality device was 

well tolerated and easily used. No side effects 
were reported. 

Conclusion: 

Although the sample size is small, results 
suggest that virtual reality is a promising non-
pharmalogic treatment alternative to decrease 
pain during BoNT injections.  

P1013 
Evaluation of fatigue in patients with 
acquired brain injury using virtual 
reality 
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Lausanne, Switzerland 

Question: 

Almost two third of patients who experience an 
acquired brain injury suffer from fatigue. As 
fatigue has physical, cognitive and behavioural 
components, its nature and cause are not well 
understood. Besides, fatigue may enhance 
physical, cognitive, emotional sequelae, which 
adversely influence the quality of daily life and 
the resumption of work. 

Identifying fatigue biomarkers may provide new 
directions in treatment, by monitoring mental 
processing in virtual reality gaming based on 
psychometric performances, such 
engagement, flow state, cognitive workload, 
reward effect. 

Material and methods: In this pilot study, we 
enrolled 12 patients with stroke having 
received outpatient aftercare in a 
neurorehabilitation ward. 

Based on a gaming software, patients 
performed psychometric tasks and wrist motion 
games to evaluate cognitive workload by 
assessing performances in vigilance, attention, 
and working memory tasks. Throughout 
gaming self-rating questionnaires were fulfilled 
to measure the rate of fatigue. Meanwhile, 
standard neurological and neuropsychological 
examination was conducted to quantify global 
cognitive functions and sensorimotors skills. 

Fatigue was correlated to gaming 
performances, including reaction time, and to 
neurological and cognitive disorders. 



Results: 

Significant correlations (correlation coefficient 
of Pearson >0.4) were identified between 
fatigue and various parameters, such gaming 
performances, working memory, behavioural 
executive disorders and motor impairment, 
while no correlation was observed between 
fatigue and attention. 

Conclusion: 

The main result consists in a strong link 
between fatigue and cognitive performances, 
including vigilance and working memory. 
Fatigue is also related to behavioural disorders 
and motor impairment. 

By quantifying fatigue, we aim to developed 
new therapeutic approaches based on reward, 
behavioural approaches and mindfulness 
based stress reduction program. 
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persons with neurological 
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Background: 
Exergames are widely used in the 
rehabilitation of persons with Stroke (PwS) and 
persons with Multiple Sclerosis (PwMS) as an 
effective add-on therapy to increase intensity 
of training. However, existing exergame scores 
do not adequately indicate the ability of  
players. Also, exercise difficulty often does not 
match the players abilities. The aim of this 
study is to create a hierarchical order of 
existing balance exergames and to relate 
these games to the abilities of PwS and 
PwMS. 

Methods:  
51 PwMS with an Expanded Disability Status 
Scale of 3.0-6.5, and 30 PwS were included. 
All participants executed a three-to-four-week 
training program, in which they performed 
balance exergames with a movement 
recognition based exergame device 
(MindMotion GO, MindMaze, Switzerland). 

Exergame scores and Berg Balance Scale 
(BBS) scores were collected. Data was 
analysed with the Rasch Model using a 
repeated measure approach to examine if the 
distribution of exergame scores fitted the 
Rasch Model. 

Results and Discussion:  

Through the use of repeated measures, 785 
observations were accounted for. Participants 
played a selection of 56 different exergames, 
existing of different combinations of games and 
levels. There was strong evidence for 
unidimensionality of the data. The score of 47 
of the exergames (items), had a sufficiently 
good fit to the Rasch Model. Six items had 
underfit with infit mean-square fit values over 
1.5. Three items had negative point-biserial 
correlations. Analysis of the final 47 
exergames in combination with the BBS items 
showed underfit of only one exercise.  

Conclusion:  

The exergame scores sufficiently fit the Rasch 
Model and can be used to provide an adequate 
one-dimensional measure of balance ability 
within the game in PwMS and PwS. This can 
improve the evaluation of change in exergame 
performance. Consecutively, in combination 
with the BBS, results can guide clinical 
decision-making for the selection of effective 
balance exergames. 
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JITTOX: jitter's recording in spastic 
muscle treated by botulinum toxin 
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Introduction: The need for reliable and valid 
measures of spasticity in clinical practice and 
research has been recognized. No 
recommendation exist for the use of 
instrumental tools in this frame. The aim of this 
study is to use the jitter with single fiber EMG 
(SFEMG) to test the effect of botulinum toxin A 
(BTA) on spastic muscle"s motor end plate 
(MEP). 

Method: The jitter has been measured on 5 
biceps brachial muscle (BB) in post stroke 
hemiplegic patients before treatment (V0), after 
4 to 6 weeks (V1) and before therapeutic 
renewal (V2). The modified Ashworth scale 
(MAS) evaluated clinical efficiency. Cumulative 



doses of BTA in BB and upper limb were 
recorded. 

Results: Analysis based on Friedman test find 
a significant difference for the value of jitter 
between the three visit (p=0.0067). 
Respectively at the three visit, the median of 
jitter is 39.3 µs, [34.0; 40.0] ; 53 µs, [51.3; 
58.8], and 48 µs, [42.3; 51.2]. Jitter is 
correlated with MAS (p=0.0056) and seems to 
be with the cumulative dose of BB. 

Conclusion: Jitter seems to be sensitive to 
MEP changes induced by TBA in the 
poststroke patient, probably in relation to 
cumulative doses and a time effect. 

Keywords: Single-fiber electromyography, 
Jitter, Botulinum toxin type A, Motor end plate 
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Objective: The severity of non-motor 
symptoms (NMS), namely affective and 
cognition, in people with Parkinson"s disease 
(PD) may impact on their physical functioning 
and perceived health status. This study 
explored the relationship between the severity 
of non-motor symptoms (cognitive and 
affective) on gait and balance performance in 
individuals with Parkinson"s disease. 

Methods: Nineteen individuals with 
Parkinson"s disease, with or without affective 
symptoms and cognitive impairments were 
recruited from the Dunedin community. Main 

constructs measured and included in bivariate 
statistical correlation analyses were; Four parts 
of Movement Disorder Society – Unified 
Parkinson"s Disease Rating Scale (MDS-
UPDRS) which included self-reported non-
motor experiences of daily living (Part I) and 
motor experiences of daily living (Part II); 
clinician-rated impression of motor symptoms 
(Part III) and motor fluctuations (Part IV); 
Hospital Anxiety and Depression Rating Scale 
[HADS], total and subscales; global cognition 
(Montreal Cognitive Assessment [MoCA]); 
functional gait and balance (Dynamic Gait 
Index [DGI]), perceived health status (EuroQoL 
– Visual Analogue Scale) and disease stage 
(Hoehn and Yahr Scale). 

Results: Significant positive correlations 
(p≤0.05) were observed between MDS-
UPDRS Part II and MDS-UPDRS Part I 
(p<0.01), HADS-total, HADS-Anxiety, HADS-
Depression (p<0.05). Hoehn & Yahr (H&Y) 
stage was the only variable to significantly 
correlate with DGI (p<0.01). MDS-UPDRS Part 
III significantly correlated with disease stage 
(P<0.01) and MoCA (p<0.05). HADS-
Depression was the only significant and 
negative correlate with perceived health status 
(p<0.05). 

Conclusion: A significant relationship was 
observed between the severities of self-
reported NMS and self-reported evaluations of 
physical function in people diagnosed with PD. 
The severity of depression symptoms was a 
significant determinant of perceived health 
status. The results suggest the need for 
qualitative studies to understand the 
participants perceptions on this relationship. 
Larger longitudinal studies may as well inform 
the cause and effect relationship between the 
severity of affective symptoms, cognition and 
functional gait and balance performance. 

Key reference: Relationships between gait and 
emotion in Parkinson"s disease: a narrative 
review. Gait Posture. 2018;65:57-64 
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