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ReseaRch aRticle

impact of cBct on treatment decision related to surgical 
removal of impacted maxillary third molars: does cBct change 
the surgical approach?

Louise Hermann, Ann Wenzel, Lars Schropp and Louise Hauge Matzen

Section of Oral Radiology, Department of Dentistry and Oral Health, Aarhus University, Denmark, 

Objectives: To assess factors influencing treatment decision for maxillary third molars 
referred for cone beam CT (CBCT). Parameters influencing the decision to treat and to remove 
either the maxillary second molar or third molar were pursued.
Methods: 111 impacted maxillary third molars, clinically examined including a panoramic 
image, in 86 patients (mean age 26 years, range 15–55) were referred for CBCT on suspicion of 
pathology/root resorption in the second molar, based on information in the panoramic image. 
The following parameters were assessed from the patient’s file, including the radiographic 
images: (1) third molar angulation; (2) initial treatment plan based on clinical examination and 
the panoramic image; (3) diagnoses based on information from CBCT; (4) treatment decision 
after additional CBCT information was available; (5) pre-/post- operative complications; (6) 
treatment of the maxillary second molar.
Results: 70 cases (63.1%) underwent treatment, while 41 (36.9%) received no treatment. 
Change in treatment plan was registered in 65 cases (58.6%) after CBCT. In 12 cases (10.8%), 
treatment changed from removal of the third to removal of the second molar, while 25 (22.5%) 
were scheduled for removal in the initial treatment plan; but after CBCT, the decision was not 
to treat. If  external root resorption involved the pulp of the second molar, there was an almost 
17 times higher risk that this tooth was removed instead of the third molar (logistic regression 
analysis: odds ratio 16.8; p < 0.001).
conclusions: Findings in CBCT often changed the treatment plan. Severe external root 
resorption observed in CBCT was the main decisive factor for removing the second instead of 
the third molar.
Dentomaxillofacial Radiology (2019) 48, 20190209. doi: 10.1259/dmfr.20190209
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introduction

Impaction of a maxillary third molar can be associated 
with disease, such as external root resorption (ERR) 
of the second molar, marginal bone loss on the distal 
surface of the second molar, and a cyst related to the 
third molar. Both ERR, marginal bone loss, and pres-
ence of a cyst may be treated by removal of the maxil-
lary third molar since after removal, ERR in the second 

molar and marginal bone loss is expected to cease. ERR 
of the second molar may however be so severe that 
removal of the second molar may be considered instead 
of the third molar. No protocol guiding the clinician on 
when to remove the second instead of the third molar 
seems to exist though.

Panoramic imaging has been the first choice radio-
graphic method when assessing impacted third molars 
and associated disease.1 Pathology such as ERR 
and marginal bone loss may, however, be difficult to 
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observe due to overprojection of anatomical structures 
and neighbouring teeth, particularly in the maxillary 
third molar region. A previous study has shown that 
panoramic imaging was not able to predict ERR when 
compared to a three- dimensional radiographic method, 
cone beam CT (CBCT), while panoramic imaging was 
to some extent able to predict marginal bone loss.2 
Nonetheless, CBCT exposes the patient to a higher radi-
ation dose and involves higher costs for the patient and 
society than panoramic imaging,3,4 and for that reason 
it is important only to perform a CBCT examination on 
evidence- based indications. While many studies are avail-
able on the impact of CBCT in assessing mandibular 
third molars prior to removal,5–8 very few studies exist in 
the literature on maxillary third molars. One study inves-
tigated the occurrence of pathology in the area of the 
maxillary third molar as observed in panoramic images. 
The study included 5665 third molars (both maxillary 
and mandibular) in the adult Finish population. Based 
on their observations, resorption in the crown of the 
third molar was reported in 2% of cases (both maxil-
lary and mandibular), but the paper did not include 
the percentage of ERR caused by the third molar.9 In a 
recent study of randomly selected CBCT examinations 
with large FOVs for different diagnostic purposes, 184 
maxillary third molars were assessed. A frequency of 
32.6% of maxillary second molars with ERR caused by 
the third molar was found.10 Mesioangulated and deeply 
impacted maxillary third molars in addition to age >25 
years had an increased risk of causing resorption in the 
second molar.10 A previous study compared CBCT and 
panoramic imaging in the assessment of ERR including 
91 maxillary third molars, and ERR in the maxillary 
second molar was seen in 14.3% using CBCT.11 A very 
recent study found an almost similar frequency of ERR 
in the second molar observed both in CBCT and in 
panoramic image of the same patients,2 but the cases 
scored with ERR with the two imaging methods were 
not congruent. Moreover, much more severe ERR in 
the second molar was detected with CBCT than in the 
panoramic image.2

No study has examined whether the additional use 
of  CBCT changes the treatment plan based on the 
clinical examination and a panoramic image. More-
over, how often a maxillary second molar is removed 
instead of  a third molar, when ERR is present in 
the distal surface of  the second molar has not been 
established.

The aim of this study was to assess the treatment 
decision for maxillary third molars referred for CBCT 
on suspicion of pathology related to the third molar 
and/or ERR in the second molar. The treatment plan 
established on basis of the clinical examination and an 
initial panoramic image was compared to the treatment 
decision after additional CBCT examination was avail-
able, and changes were evaluated. Moreover, parame-
ters influencing the decision to treat and the decision to 
remove either the maxillary second molar or third molar 

were assessed. Finally, occurrence of treatment compli-
cations was also estimated.

Methods and material

This retrospective study was based on 111 cases of 
impacted maxillary third molars in 86 patients (26 males 
and 60 females), thereby 25 patients with two third molars 
were included. Mean age was 26 years (ranging from 15 
to 55 years). Patients were referred for assessment of the 
third molar—and optionally treatment—from either 
private practice, community dental healthcare clinics, 
or internally at the Department of Dentistry and Oral 
Health, Aarhus University, Denmark from the Section 
of Oral Surgery and Oral Pathology to the Section of 
Oral Radiology, between 2010 and 2017.

The patients were clinically examined, including 
a panoramic image for assessment of the third and 
second molar in question. The panoramic image was 
obtained either from the referring practice or recorded 
at the Section of Oral Radiology using a ProMax unit 
(Planmeca, Helsinki, Finland) with a CCD- based image 
receptor (66 kV, 8 mA, 16 s exposure time). To reduce 
radiation dose, the recording was sectioned to expose 
only the area of the third and second molar in question.

Based on the findings from clinical examination and 
the panoramic image, the patients had been referred 
for CBCT on suspicion of pathology in relation to the 
maxillary third molar and/or root resorption in the 
second molar as observed in the initial panoramic image. 
CBCT examination was performed with a Scanora 3D 
unit (Soredex, Helsinki, Finland) with a 6 × 6 cm field 
of view (FOV) and 0.13 mm voxel resolution (90 kV, 10 
mA, 23 s exposure time, 451 base projections). The FOV 
was centered at the maxillary third molar region. Only 
patients, where CBCT was performed no more than 3 
months after the panoramic image, were included in the 
study.

Patient records

All data from the clinical examination, the panoramic 
findings, the findings from the CBCT examination, the 
treatment, and complications after the treatment were 
described in a systematic manner in the surgical clinic and 
entered into the patient’s file. The radiographic reports 
in the patient’s file were made by one of two radiologists, 
who had worked together for several years and are well 
calibrated, as part of their daily clinical practice. The 
treatment plan, treatment, and assessment of compli-
cations were performed by the oral surgeons, who were 
present that day. The oral surgeons were almost equally 
experienced, each had more than 10 years of experience, 
and the eventual decision to remove a second molar was 
always performed in a consensus among at least two oral 
surgeons. For the final treatment decision, the surgeons 
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had access to all data in the patients’ records, including 
the information from the CBCT examination.

Pre- operative complications—perforation of the 
maxillary sinus and fracture of the maxillary tuber-
osity—were reported during removal of the tooth and 
listed in the patient’s file. Post- operative complications—
bleeding, ecchymosis, swelling, and infection—were 
reported in the patient’s file, when the patient returned 
to the clinic for removal of sutures, usually 1 or 2 weeks 
after tooth removal.

The data from the patients’ records including CBCT 
reports were then extracted by one observer. Prior 
to the evaluation of  the records, the observer went 
through a training session on how to extract data 
from the records with an experienced oral radiologist. 
Parameters extracted from the patient’s clinical record 
and radiographic reports were: (1) tooth angulation of 
the maxillary third molar observed in CBCT (vertical/
mesioangulated/distoangulated/horizontal/inverted/
transversal); (2) initial treatment plan based on the 
clinical examination and the findings in the panoramic 
image (no decision made/removal of  the maxillary 
third molar/removal of  the maxillary second molar/
removal of  both teeth); (3) diagnoses based on findings 
in CBCT (no pathological findings/superficial ERR/
ERR involving the dentin/ERR involving the pulp/cyst 
in relation to the third molar/marginal bone loss at the 
distal surface of  the second molar); (4) treatment deci-
sion performed after additional CBCT findings (no 
treatment/removal of  maxillary third molar/removal 
of  maxillary second molar/removal of  both teeth); (5) 
pre-/post- operative complications (no complications/
perforation to the maxillary sinus/fracture of  maxil-
lary tuberosity/bleeding/ecchymosis/swelling/infec-
tion); and (6) treatment of  the maxillary second molar, 
when not removed (no further treatment/endodontic 
and restorative treatment). The assessment of  ERR 
was inspired by a previous grading of  ERR in ectopic 
canines12 and has also been used in a previous report.2 
Herein, this was modified according to the clinical rele-
vance, since it is believed that a superficial ERR only 
involving the outer surface of  the root may not be as 
severe as ERR into the dentin or involving the pulp 
and thereby not cause any treatment of  the second 
molar. Furthermore, since guidelines on when to 
remove a second molar with ERR are non- existing, the 
assessment distinguished between ERR in dentin and 
involving the pulp.

Data treatment

Data from every patient record was entered in Micro-
soft Office Excel® 2010 (Microsoft Corp., Redmond, 
WA). Subsequently, data were imported into SPSS® 
(IBM Corp., New York, NY) for statistical analyses. 
A change in treatment was registered if  the treatment 
plan, based on the initial clinical examination and 
the panoramic image and the treatment performed 
after CBCT was additionally available, was not the 
same. Number of  removed teeth was recorded, either 
a maxillary third molar, second molar, or both teeth. 
Initial logistic regression analyses were performed for 
each parameter observed in CBCT as independent 
variable (angulation of  the third molar/degree of 
ERR of  the second molar/marginal bone loss at the 
distal surface of  the second molar/other pathology) 
with treatment/no treatment as the dependent variable 
(treatment: removal of  the maxillary second, third 
molar, or both). Only parameters with a significant 
impact in the initial logistic analyses (p < 0.05) were 
entered into a multivariate logistic regression analysis 
with treatment (yes/no) as the dependent (outcome) 
variable.

Initial logistic regression analyses were also 
performed for each parameter observed in CBCT as the 
independent variable in the group of patients, who even-
tually were treated removal of the maxillary second/
third molar as dependent variable. Finally, parameters 
with a significant impact in the initial logistic analyses (p 
< 0.05) were entered into a multivariate logistic regres-
sion analysis with removal of the second/third molar as 
the dependent (outcome) variable.

Complications were counted for patients, who had 
the second molar extracted and those, who had the third 
molar removed, separately.

Results

Change in treatment (n=111)
70 cases (63.1%) in 60 patients underwent a surgical 
intervention comprising removal of either the second 
maxillary molar, the third molar, or both teeth. 41 
cases (36.9%) received no treatment (Table 1). In total, 
52 third molars and 21 second molars were eventually 
removed. Thus, in three cases, both the second and the 

table 1 Change in treatment plan after CBCT examination was additionally available

N (111) CBCT examination additionally available

Clinical examination and panoramic image No treatment Removal of third molar Removal of second molar

No decision made 16 18 7

Removal of third molar 25 31 12

Removal of second molar 0 3 2

CBCT, cone beam CT.
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third maxillary molar in the same side- were removed 
(Table 1).

After additional information from CBCT was 
available, a change in treatment plan was registered 
in 65 cases (58.6%). Among these, 25 cases had not 
received any initial treatment plan; however, after 
CBCT, either a second (7 cases) or a third (18 cases) 
molar was removed (Table  1). Furthermore, for 12 
cases treatment was changed from removal of  a 
third molar in the initial plan to removal of  a second 
molar. Inversely, 25 cases were scheduled to have 
a third molar removed in the initial plan; however, 
after CBCT was available, it was decided not to treat 
(Table 1). Figure 1 shows an example where removal 
was planned for the right maxillary third molar based 
on the initial clinical examination and the panoramic 
image, but in the CBCT severe ERR was observed, 
and the second molar was removed instead. Figure 2 
shows an example of  the opposite treatment decision, 
in which there was suspicion of  severe ERR in the 
second molar in the initial panoramic image, but the 

CBCT showed no signs of  ERR, and the third molar 
was removed.

Parameters influencing decision on removal vs no removal 
(n=111)
Based on the initial logistic regression analyses, angu-
lation of  the maxillary third molar and ERR in the 
second molar were the only two radiographic param-
eters with a statistically significant impact on the 
decision to intervene (Table 2). Mesioangulated third 
molars were removed nearly four times more often 
than vertically positioned molars, while no other angu-
lation had significant impact on treatment decision 
compared with molars in the vertical position (odds 
ratio, OR 3.6; p < 0.027). Additionally, presence of 
ERR (no matter the severity) in the distal surface of 
the second molar was associated with nearly six times 
higher risk that removal of  a tooth was decided (OR 
5.6; p < 0.001), than if  there was no ERR in the tooth.

Figure 1 An impacted right maxillary third molar shown in the panoramic image (a); CBCT image in the axial plane (b); and CBCT image in 
the sagittal plane (c). The CBCT shows severe ERR with ERR of the entire distobuccal root of the second molar. CBCT, cone beam CT; ERR, 
external root resorption.

Figure 2 An impacted left maxillary third molar shown in the panoramic image (a); CBCT image in the axial plane (b); and CBCT image in the 
sagittal plane (c). The CBCT shows close relation between the crown of the third molar and the root of the second molar, but no ERR. CBCT, 
cone beam CT; ERR, external root resorption.
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Parameters influencing decision on removal of the second 
vs the third maxillary molar (n=67)
In 67 cases, either a third or a second molar was removed. 
ERR was the only statistically significant parameter in 
the initial logistic regression analyses (p < 0.001) that 
had a significant impact on removal of the second in 
stead of the third molar. Therefore, ERR was entered 
into the multivariate analysis together with gender and 
age (Table  3). The final analysis showed an almost 17 
times (OR 16.8; p < 0.001) higher risk that the second 
maxillary molar was removed, if  ERR involved the pulp 
of a root of that molar. Moreover, females had nearly 
nine times higher risk than males of having the maxil-
lary second molar removed instead of the third molar 
(OR 8.7; p = 0.005). Age had no significant impact on 
which tooth was removed.

ERR of the second molar was present in 42 cases. 
8 cases had superficial resorption, and ERR into the 

dentin of the second molar occurred in 12 cases, while 
22 cases showed involvement of the pulp. Overall, 24 
third molars (7 cases causing superficial ERR, 8 cases 
causing ERR into dentin, and 9 cases involving the 
pulp of the second molar) and 19 second molars were 
removed (5 cases with ERR into dentin and 14 cases 
involving the pulp) including 1 case in which both teeth 
were removed. In three cases, where the third molar was 
removed, endodontic and restorative treatment was 
performed of the second molar that had ERR involving 
the pulp.

Pre- and post-operative complications (n=67)
Pain followed by swelling were the most commonly 
reported complications after surgical intervention. 
There were no complaints about pain after removal of a 
second molar, whereas pain was recorded in nine cases 
after third molar removal, and only one patient reported 
that analgesics was unable to alleviate the pain. This 
patient also had a perforation to the maxillary sinus. 
Overall, five patients (7.1%; four after removal of a third 
molar and one after removal of a second molar) had 
a perforation to the maxillary sinus during the surgical 
intervention. Rehrmann- plastic was only needed in 
one case, which was performed by an oral surgeon on 
the same day that the perforation occurred. After 1–2 
weeks, all perforations were closed, and none of the 
patients experienced further post- operative complica-
tions in relation to the perforations. Ecchymosis was 
reported in two patients at the 1- week control. One of 
the patients had a fracture of a small part of the maxil-
lary tuberosity during the removal of a third molar, but 
no further surgical procedure was needed. No fracture 
of the entire maxillary tuberosity occurred. Likewise, 
neither excessive bleeding nor infection after removal 
was seen in any case.

Discussion

This study was retrospective in nature, a socalled 
“trohoc” study, which is the retrospective version of a 
cohort study. Though retrospective in nature, the data in 
our clinic were collected in a highly systematic manner, 
and the patients’ records were easily accessible. Many 
surgeons participated in the study, which we see as a 
strength compared with studies where only one person 
has taken the decision on treatment choice. Two cali-
brated radiologists made the radiographic reports, who 
have previously been shown to have a strong observer 
agreement.13

The study included a selected patient population, 
namely those referred for a CBCT examination on 
the suspicion of pathology related to the third molar/
ERR in the second molar, and also selected based 
on the inclusion criterion that the patient had both a 
panoramic image and a CBCT examination of the third 
molar region within a short period of time. Therefore, 

table 2 Multivariate logistic regression analysis for tooth- related 
parameters and gender and age which could influence decision to treat

Parameter
Odds 
ratio

Receiving 
treatment vs 
no treatment 
(n = 111)
p- value 95% CI

ERR [no]

  Yes 5.6 0.001 2.012–15.720

Angulation [vertical]

  Mesioangulated 3.7 0.027 1.158–11.613

  Horisontal 2.4 0.559 0.123–48.458

  Distoangulated 2.4 0.247 0.545–10.602

  Transverse/inverted 0.999 –

Gender [male]

  Female 1.3 0.590 0.454–4.006

Age [ascending] 1.0 0.240 0.912–1.023

CI, confidence interval; ERR, external root resorptions.
Groupin [brackets] was the reference group.

table 3 Multivariate logistic regression analysis for ERR in the 
second molar and gender and age as independent variables with 
removal of the maxillary second vs third molar as dependent variable

Parameter
Odds 
ratio

Removal of 
second molar 
vs third 
molar (n = 
67)
p- value 95% CI

ERR [no]

  Superficial ERR 0.999 -

  ERR involving the dentin 4.5 0.118 0.682–30.205

  ERR involving the pulp 16.8 0.001 2.976–95.302

Gender [male]

  Female 8.7 0.005 1.941–38.670

Age [ascending] 1.0 0.583 0.937–1.122

CI, confidence interval; ERR, external root resorptions.
Group in square brackets was the reference group.
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the frequency of ERR in the second molar caused by 
the impacted third molar as well as frequency of tooth 
removal cannot be interpreted as prevalences that reflect 
a general population with impacted maxillary third 
molars. We believe, the study adds valuable information 
in the field of treatment of impacted third molars and 
may form a basis for establishing guidelines for the use 
of CBCT, where the literature currently is very sparse.

ERR in the distal surface of the maxillary second 
molar caused by an impacted third molar is considered 
irreversible pathology and according to The National 
Institute for Health and Care excellence, this indicates 
intervention.14 When ERR of the maxillary second 
molar is observed, intervention may traditionally be 
surgical removal of the impacted third molar causing 
the ERR. An alternative approach could be removal of 
the maxillary second molar, particularly when severe 
root destruction involving the pulp is observed. No 
studies so far have investigated when a maxillary second 
molar is removed instead of a third molar due to ERR, 
thus no guidelines exist on this topic. Furthermore, 
our study compared the treatment plan established 
on the basis of a panoramic image and subsequently 
with CBCT, to assess whether CBCT changed the final 
treatment decision. Therefore, the study can be seen as 
a Level 4 study in the Fryback and Thornbury hierar-
chical model for evidence- based guidelines regarding 
the use of a new radiographic method.15 No studies 
currently exist on level four or higher evidence levels. 

Change in treatment
Based on the patient’s record and the CBCT report, 
12 cases changed from removal of the third molar to 
removal of the second molar after CBCT was avail-
able. Furthermore, for 41 cases it was unclear after the 
initial panoramic image whether the patient should be 
offered any treatment. 25 of these cases received a treat-
ment after CBCT was available, and 16 had no treat-
ment. Another 25 cases changed from expected removal 
of a third molar based on the panoramic image to no 
removal after the CBCT. No previous studies have 
investigated the impact of CBCT for treatment decision 
regarding maxillary third molars. For mandibular third 
molars, however, similar studies have been conducted. 
A previous study investigated the influence of CBCT 
on the treatment plan before surgical intervention of 
mandibular third molars, the surgical intervention being 
either surgical removal or coronectomy of the mandib-
ular third molar.5 A change in treatment was registered 
in 12% of the cases. In this study, all cases received an 
intervention. In comparison, if  only cases where an 
intervention is considered in our study, overall 21% 
changed treatment either from removal of a third to 
removal of a second molar or vice versa. Deep ERR in 
a second molar due to an impacted third molar is also a 
finding for mandibular teeth,16 however, the panoramic 
image may be able to display this situation more validly 

than for maxillary second molars. There is more overlap 
of anatomic structures in the maxillary third molar 
region, and maxillary molars often have more roots, 
why it may be logical that CBCT when compared with 
panoramic imaging, may result in a diagnosis of more 
severe ERR of the second molar in the maxillary than 
in the mandibular regions.2

No guidelines exist on when a CBCT examination of 
maxillary third molars is indicated, nor when removal of 
the maxillary second molar should be considered, and 
therefore the decision to refer the patient for a CBCT 
and to remove the maxillary second molar instead of the 
third molar is based solely on “good clinical practice.” 
Removal of the second molar was not always the treat-
ment choice, when ERR involving the pulp was seen in 
CBCT, since some surgeons (or patients) preferred to 
have root canal and restorative treatment performed 
of a second molar with deep ERR after removal of the 
third molar. The decision to remove a second molar was 
always performed in consensus among several surgeons 
in the department. All surgeons involved had many 
years of experience and had been working together 
also for many years. Treatment strategies in the clinic 
are thus calibrated among the surgeons. Nevertheless, 
when no international guidelines exist for when to 
perform a specific treatment, it may surely depend on 
the knowledge and the experience of the oral surgeons, 
which treatment they recommend. It cannot be guaran-
teed that the evaluation of the initial panoramic images, 
treatment planning, and final treatment decisions would 
be the same in another clinical environment. This will, 
however, always be a limitation in clinical studies. From 
our data, it was not possible to separate treatment 
choice as offered by the surgeons and the influence of 
the patient’s decision. Moreover, in the present study, we 
chose one way to classify ERR inspired by a classifac-
tion system used in a previous study with CT scanning12 
modified according to our clinical experience. One could 
speculate that “superficial resorption” may not be easily 
differentiated from ERR into dentin in radiographs 
especially small dentinal lesions or no resorption, and 
that this would influence our results. Other studies have 
suggested other classification systems based on peri-
apical images, where minimal or slight resorption was 
defined as loss of tooth substance up to 2 mm.17,18 When 
comparing results from different studies, the classifica-
tion of ERR as well as the imaging methods, on which 
the classification system is based, has to be considered 
since this could influence the decision- making.

Parameters influencing removal of a maxillary second 
instead of the third molar
Presence of a mesioangulated third molar seen in CBCT 
was a factor per se, associated with a significantly higher 
risk that the patient received an intervention. One study 
has suggested an association between mesioangulated 
third molars and presence of ERR in the distal surface 
of the maxillary third molar,10 whereas a recent study 
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has shown no association between angulation and pres-
ence of ERR of the second molar.2 Presence of ERR 
was related to a very high risk of receiving an interven-
tion in our study. This may not be surprising since it is in 
accordance with NICE guidelines on when to intervene 
on impacted third molars,14 but these guidelines do not 
state or differentiate between intervention options.

In case of severe ERR involving the pulp, our study 
showed an extremely high risk of having the second 
molar removed instead of the third molar. It may seem 
logical that in cases with severe ERR of the second 
molar, the prognosis of the tooth is poor, and particu-
larly when the prognosis for eruption of the third molar 
is favourable, this would be a sensible treatment offer. 
Therefore, one could also speculate that younger age 
would have an impact when deciding on removal of a 
second molar, but this was not the case in the present 
study. Previous studies have concluded that older age is 
related to increased risk of ERR in the second molar 
caused by the third molar.10,19 This confirms our spec-
ulation that treatment decision should be performed at 
young age. Compared to other studies, the present study 
included patients with a relatively low mean age and 
small range in age. This may explain, why there was no 
significant relation between age and ERR/tooth removal 
in our study. On the other hand, the female gender was 
associated with higher risk of having a maxillary second 
molar removed. There seems to be no obvious expla-
nation for this finding, other than more females than 
males were included in the study. Others did not find 
this association.10 Our study is the first to show a signif-
icant relationship between severe ERR and removal of 
the second molar. No studies seem to have performed 
follow ups on second molars with severely resorbed 
root(s) after removal of the third molar, and addition-
ally, no follow- up study exists on the faith of the third 
molar in case of removal of the second molar. On one 
hand, the idea is that the third molar will erupt and to 
some extent establish function; on the other hand, there 
is also the risk that the third molar will stay impacted 
and eventually develop pathology. In this case, it would 
possibly be relevant to remove both teeth at the same 
time. Therefore at current, an evidence- based informa-
tion on prognosis for the second or third molar, in cases 

of severe resorption in the second molar, cannot be 
given to the patient.

Pre- and post-operative complications
Pain and swelling were the postoperative complications 
that occurred most often, whereas perforation to the 
maxillary sinus, which is a more severe complication, 
occurred only in few cases. Several studies have inves-
tigated the occurrence of perforation to the maxillary 
sinus during removal of maxillary third molars.20,21 One 
study found a frequency of 24% for completely bony- 
impacted third molars and 10% for partially impacted 
third molars.20 In our study, the frequency was 7%, 
primarily after removal of a third molar, but it was also 
present in one case after removal of a second molar. Pain 
on the other hand only occurred in cases where a third 
molar was removed. This may not be surprising since 
this treatment most often is a simple tooth extraction 
and not an intervention that usually demands removal 
of bone. The risk of complications, together with the 
state of the third and second molar (caries, resto-
rations, endodontic therapy) and need for treatment if  
preserved, should eventually be considered as a part of 
the treatment decision and information to the patient.

Prospective clinical studies with larger sample sizes 
and with clinical and radiographic protocols should 
be conducted in the future to establish prevalence for 
ERR in second molars and other pathoses related to an 
impacted third molar, in addition to accuracy studies 
with a clinical gold- standard, to define the true extent 
of ERR in the second molar.

conclusions

In conclusion, it seems that a CBCT examination of the 
maxillary third molar region is indicated when ERR 
of the second molar is suspected from the panoramic 
image, since findings in CBCT often changed the final 
treatment decision. Removal of second molars was more 
often decided after CBCT was available, and severe ERR 
seen in CBCT was the main factor influencing removal 
of the maxillary second instead of the third molar.
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