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A B S T R A C T   

Background: More than 11,500 abdominal cancers are yearly diagnosed in Denmark. Nevertheless, little is known 
about which investigations the patients undergo before a diagnosis of abdominal cancer. We aimed to investigate 
the frequency and timing of selected diagnostic investigations during the year preceding an abdominal cancer 
diagnosis. 
Methods: We conducted a nationwide registry-based cohort study of patients aged ≥ 18 years who were diag-
nosed with a first-time abdominal cancer in 2014− 2018. We included the following cancer types: oesophageal, 
gastric, colon, rectal, liver, gall bladder/biliary tract, pancreatic, endometrial, ovarian, kidney, and bladder 
cancer. Investigations of interest were transvaginal ultrasound, abdominal ultrasound, colonoscopy, gastroscopy, 
endoscopic retrograde cholangiopancreatography, cystoscopy, hysteroscopy, abdominal computed tomography 
and abdominal magnetic resonance imaging. Generalised linear models were used to calculate incidence rate 
ratios to enable comparison of monthly rates of investigations. 
Results: All types of investigations were performed, with varying frequency, across the 11 abdominal cancer types 
in the year preceding the diagnosis. Increased use of investigations revealed that the timing of the onset differed 
for the different abdominal cancers, with increases seen 2–6 months before the diagnosis. Abdominal ultrasound, 
colonoscopy and computed tomography were the investigations with the earliest increase. 
Conclusion: In the year before a diagnosis of an abdominal cancer, some patients appear to undergo investigations 
typically used to detect another cancer type. This indicates that a window of opportunity exists to diagnose some 
abdominal cancers at an earlier time point. Future studies should explore an alternative clinical pathway to 
promote earlier diagnosis of abdominal cancers.   

1. Introduction 

More than 11,500 abdominal cancers are diagnosed each year in 
Denmark, corresponding to 31 % of all newly diagnosed cancers [1]. 
Abdominal cancers include gastrointestinal (GI) cancers and urogenital 
cancers, with colorectal cancer (CRC) comprising more than 40 % of 
these [2]. Danish cancer patients have poorer cancer outcome compared 
to other European cancer patients [3,4], although a recent study 

suggested that Denmark is closing the survival gap to other Nordic 
countries [5]. Still, there is opportunity for improvements [6]. As the 
time to diagnosis affects the prognosis [7,8], earlier cancer diagnosis 
seems pivotal [9,10]. 

Most abdominal cancers are diagnosed when the patient presents to 
the healthcare system with symptoms, and the first symptoms are often 
presented to the general practitioner (GP) [11,12]. Some patients pre-
sent with obvious signs of a specific type of cancer. However, several 
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cancer types are located in the abdomen, and they share many similar 
symptoms and signs [13–15]. This makes it difficult to select the optimal 
choice of abdominal investigations. To reduce the time to diagnosis and 
improve the prognosis, Denmark has implemented more than 30 
standardised organ-specific Cancer Patient Pathways (CPPs) and one 
CPP for none-specific symptoms and signs of cancer (NSSC-CPP), which 
have shown some positive effects [16–19]. Nevertheless, it remains a 
challenge that only 50 % of cancer patients are suspected of having 
cancer when they initially present with symptoms to their GP [20]. 
Therefore, many cancer patients are diagnosed through other routes 
than CPPs and with longer diagnostic intervals [20]. This is illustrated 
by increased healthcare use in the 6–12 months preceding a cancer 
diagnosis [11,20–24]. However, little is known about which in-
vestigations patients usually undergo (and when) before a diagnosis of 
abdominal cancer. 

The aim of the present study was to describe the frequency and the 
timing of selected abdominal investigations during the year preceding a 
diagnosis of an abdominal cancer. Moreover, we aimed to analyse how 
similar abdominal investigations were used across different abdominal 
cancer types. 

2. Material and methods 

2.1. Study design 

We conducted a nationwide registry-based cohort study of first-time 
abdominal cancer patients with no previous history of cancer (except 
non-melanoma skin cancer) who were diagnosed in the period from 1 
January 2014 to 31 December 2018. The data was linked across registers 
at the individual level through the unique Danish civil registration 
number, which is assigned to all citizens at birth or immigration [25]. 

2.2. Setting 

The study was set in Denmark, where a publicly funded healthcare 
system provides free access to both general practice and secondary care. 
Almost all Danish citizens (>98 %) are registered with a specific general 
practice [26]. The GPs act as gatekeepers to the rest of the healthcare 
system, except for emergencies, ear-nose-throat and eye specialists. 

2.3. Study population 

Patients aged 18 years or more were eligible if registered in the 
Danish Cancer Registry (DCR) [27] with a diagnosis of an abdominal 
cancer during the study period. The abdominal cancer types were 
defined according to the International Classification of Disease (ICD-10) 
system, version 2016. We included: oesophageal (C15.0-C15.9), gastric 
(C16.0-C16.9), colon (C18.0-C18.9), rectal (C20), liver (C22.0-C22.9), 
gall bladder-biliary tract (C23 and C24.0-C24.9), pancreatic 
(C25.0-C25.9), endometrial (C54.0-C54.9 and C55), ovarian (C56), 
kidney (C64 and C65) and bladder cancer (C67.0-C67.9). Further, the 
patients had to have a valid civil registration number, they had to live 
inside Denmark during the 12 months preceding the date of diagnosis, 
and they had to be listed with a general practice. 

2.4. Outcomes 

The main outcomes were the following selected abdominal in-
vestigations: transvaginal ultrasound (TVUS), abdominal ultrasound 
(US), colonoscopy, gastroscopy, endoscopic retrograde chol-
angiopancreatography (ERCP), cystoscopy, hysteroscopy, abdominal 
computed tomography (CT) and abdominal magnetic resonance imag-
ing (MRI). All included types of abdominal investigations were selected 
as they were perceived as relevant for the workup of suspected 
abdominal cancers. To be able to compare the abdominal cancers we 
defined a reference cancer type for each investigation. We chose to use 

the cancer type with the highest number of investigation as a proportion 
of the total number of investigations in the year before diagnosis 
(termed ‘investigation signature’). 

Some of the investigations formed part of 11 different abdominal 
CPPs and the NSSC-CPP. A sub analysis was conducted, to explore 
whether the CPPs were performed in close proximity to the specific in-
vestigations, to elucidate whether the investigations could be argued to 
be part of a CPP route. 

Investigations performed at both private and public hospitals and by 
private specialists were included, using procedure codes from the Danish 
National Patient Register (DNPR) [28], which holds information on in-
vestigations and CPPs performed at hospitals, and from the Danish Na-
tional Health Service Register [26], which holds information on 
investigations performed by private specialists. All these data are 
registered electronically in Denmark. A full list of procedure codes can 
be requested from the corresponding author. 

2.5. Covariates 

To adjust for differences between groups, we included data on 
gender, age, comorbidity, marital status and educational level. To model 
age at the date of diagnosis, we used restricted cubic splines with three 
knots according to Harrell’s recommended percentiles [29]. The 
Charlson Comorbidity Index (CCI) [30] scores were calculated from the 
diagnoses registered in the DNPR in the 10 years prior to the study entry 
(i.e. one year before the date of cancer diagnosis), and scores were 
grouped into “None” (CCI score: 0), “Moderate” (CCI score: 1–2) and 
“Severe” (CCI score: ≥ 3). Demographic and socioeconomic character-
istics were collected from Statistics Denmark [31]. Marital status was 
categorised into “Living alone” or “Married/Cohabiting.” The highest 
attained level of education was categorised according to the Interna-
tional Standard Classification of Education (ISCED) [32] into “Low” 
(ISCED level 1 & 2), “Medium” (ISCED level 3 & 4) and “High” (ISCED 
level 5 or more). 

2.6. Statistical analysis 

To generate an ‘investigation signature’ the number of the different 
abdominal investigations was calculated for the 12 months preceding 
the diagnosis for each of the abdominal cancers. 

Monthly mean incidence rates (IRs) of abdominal investigations and 
abdominal CPPs were calculated as crude estimates for each of the 12 
months preceding the date of diagnosis. All patients were included in the 
denominator during all 12 months prior to diagnose. The point of in-
crease was defined as the first month before diagnosis that rates were 
higher than the month immediately before, and was identified by the 
corresponding confidence intervals. 

Generalised linear models (GLM) with log link for the negative 
binomial family were used to calculate incidence rate ratios (IRRs) for 
comparison of the monthly rates of abdominal investigations between 
the different abdominal cancer types. The ‘reference cancer’ changed 
depending on the type of investigation studied. 

Cluster robust variance estimation was applied to account for 
possible cluster effects at patient level as measurements on the same 
person were repeated monthly. 

IRRs were adjusted for gender, age, comorbidity, marital status and 
educational level. All analyses were performed for each type of inves-
tigation. Gender-dependent investigations like TVUS and hysteroscopy 
were only performed for women. 

For graphical purposes, we excluded the last month before diagnosis 
in the presentation of IRs and IRRs. (all estimates are included in Ap-
pendix A). 

A p-value of ≤0.05 was considered statistically significant. Analyses 
were performed using Stata statistical software, version 15 (StataCorp 
LP, College Station, TX, USA). 
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3. Results 

We included 47,898 first-time abdominal cancer patients with a 
mean age of 69.2 years (standard deviation (SD) 11.5); 53 % were men 
(Table 1). 

3.1. Proportions of investigations in the year before an abdominal cancer 
diagnosis 

Most of the abdominal cancers had at least one of the included in-
vestigations undertaken, ranging from 86.1 % in rectal cancer to 96.3 % 
in ovarian cancer. During the 12 months before diagnosis, all types of 
abdominal investigations were performed across the 11 abdominal 
cancer types, although with variations (Fig. 1: ‘Investigation signature’). 
Upper GI cancers, including liver, gall bladder/biliary tract and 
pancreatic cancer, had the largest proportion of gastroscopies and 
abdominal US performed, while lower GI cancers had the largest pro-
portion of colonoscopies performed. Gynaecological cancers had the 
largest proportion of TVUS performed, and urological cancers had the 
largest proportion of cystoscopies and abdominal CT scans performed. 
Overall, abdominal CT scans were frequently performed for all cancer 
types (Fig. 1). 

3.2. Ultrasound: TVUS and abdominal US 

The use of TVUS increased in the four months prior to diagnosis, 

particularly for gynaecological cancers and bladder cancer (Fig. 2a). The 
use of TVUS was generally lower for the other abdominal cancer types 
compared to endometrial cancer. Note that ovarian cancer had a high 
tendency of getting a TVUS during the whole period (Fig. 2a and Ap-
pendix A, Table S1). 

The use of abdominal US increased in the 4–6 months prior to 
diagnosis, particularly for liver and gall bladder cancer (Fig. 2b). For 
pancreatic, ovarian and kidney cancer an increase was seen from three 
months before diagnosis. The use of abdominal US was generally lower 
for the other abdominal cancer types compared to liver cancer (Fig. 2b 
and Appendix A, Table S1). 

3.3. Endoscopies: colonoscopy, gastroscopy ERCP, cystoscopy and 
hysteroscopy 

The use of colonoscopy showed a small increase from six months 
prior to diagnosis for all types of abdominal cancers, and a greater in-
crease from three months prior to diagnosis, especially for colon and 
rectal cancer, but also for e.g. ovarian and pancreatic cancer (Fig. 3a). 
The use of colonoscopy was relatively high for the different types of 
abdominal cancers compared to rectal cancer in the 6–12 months before 
diagnosis, particularly for liver, pancreatic and gastric cancer (Fig. 3a 
and Appendix A, Table S2). This pattern disappeared at 2–5 months 
prior to diagnosis (Fig. 3a). 

The use of gastroscopy increased from five months prior to diagnosis, 
particularly for upper GI cancers (Fig. 3b). Note that a relatively high 

Table 1 
Basic characteristics of the study population, shown by abdominal cancer type and total (N = 47,898).   

Oesophageal Gastric Colon Rectal Liver Gall bladder/ 
biliary tract 

Pancreatic Endometrial Ovarian Kidney Bladder Total 

Number, n 
(%) 

2,263 (4.7) 2,660 
(5.6) 

15,017 
(31.4) 

7,176 
(15.0) 

2,028 
(4.2) 

906 (1.9) 4,304 
(9.0) 

3,517 (7.3) 2,002 
(4.2) 

4,224 
(8.8) 

3,801 
(7.9) 

47,898 
(100.0) 

Age, mean 
(SD) 

68.9 (10.3) 68.7 
(12.2) 

70.5 
(11.5) 

68.4 
(11.3) 

69.2 
(11.0) 

70.6 (11.2) 70.1 
(11.1) 

67.6 (11.4) 66.1 
(13.3) 

65.5 
(11.7) 

72.4 
(10.2) 

69.2 
(11.5) 

Age group, n (%) 
Age <65 

years 
749 (33.1) 890 

(33.5) 
3,890 
(25.9) 

2,459 
(34.3) 

618 
(30.5) 

257 (28.4) 1,159 
(26.9) 

1,319 (37.5) 799 
(39.9) 

1,805 
(42.7) 

806 
(21.2) 

14,751 
(30.8) 

Age 65− 75 
years 

927 (41.0) 949 
(35.7) 

6,233 
(41.5) 

2,853 
(39.8) 

838 
(41.3) 

341 (37.6) 1,761 
(40.9) 

1,359 (38.6) 723 
(36.1) 

1,592 
(37.7) 

1,504 
(39.6) 

19,080 
(39.8) 

Age >75 
years 

587 (25.9) 821 
(30.9) 

4,894 
(32.6) 

1,864 
(26.0) 

572 
(28.2) 

308 (34.0) 1,384 
(32.2) 

839 (23.9) 480 
(24.0) 

827 
(19.6) 

1,491 
(39.2) 

14,067 
(29.4)  

Sex, n (%) 
Male 1,685 (74.5) 1,795 

(67.5) 
7,857 
(52.3) 

4,449 
(62.0) 

1,432 
(70.6) 

411 (45.4) 2,227 
(51.7) 

n/a n/a 2,750 
(65.1) 

2,788 
(73.3) 

25,394 
(53.0) 

Female 578 (25.5) 865 
(32.5) 

7,160 
(47.7) 

2,727 
(38.0) 

596 
(29.4) 

495 (54.6) 2,077 
(48.3) 

3,517 
(100.0) 

2,002 
(100.0) 

1,474 
(34.9) 

1,013 
(26.7) 

22,504 
(47.0)  

CCI, n (%) 
None 1,328 (58.7) 1,675 

(63.0) 
10,165 
(67.7) 

5,191 
(72.3) 

752 
(37.1) 

580 (64.0) 2,618 
(60.8) 

2,611 (74.2) 1,513 
(75.6) 

2,669 
(63.2) 

2,287 
(60.2) 

31,389 
(65.5) 

Moderate 687 (30.4) 756 
(28.4) 

3,814 
(25.4) 

1,621 
(22.6) 

680 
(33.5) 

234 (25.8) 1,286 
(29.9) 

744 (21.2) 410 
(20.5) 

1,144 
(27.1) 

1,187 
(31.2) 

12,563 
(26.2) 

Severe 248 (11.0) 229 
(8.6) 

1,038 
(6.9) 

364 
(5.1) 

596 
(29.4) 

92 (10.2) 400 (9.3) 162 (4.6) 79 (3.9) 411 
(9.7) 

327 
(8.6) 

3,946 
(8.2)  

Marital status, n (%) 
Married/ 

cohabiting 
1,324 (58.5) 1,695 

(63.7) 
9,263 
(61.7) 

4,714 
(65.7) 

1,122 
(55.3) 

545 (60.2) 2,546 
(59.2) 

2,017 (57.4) 1,148 
(57.3) 

2,768 
(65.5) 

2,366 
(62.2) 

29,508 
(61.6) 

Living alone 939 (41.5) 965 
(36.3) 

5,754 
(38.3) 

2,462 
(34.3) 

906 
(44.7) 

361 (39.8) 1,758 
(40.8) 

1,500 (42.6) 854 
(42.7) 

1,456 
(34.5) 

1,435 
(37.8) 

18,390 
(38.4)  

Education, n (%) 
Low 899 (39.7) 1,113 

(41.8) 
5,701 
(38.0) 

2,487 
(34.7) 

867 
(42.8) 

377 (41.6) 1,676 
(38.9) 

1,404 (39.9) 747 
(37.3) 

1,481 
(35.1) 

1,542 
(40.6) 

18,294 
(38.2) 

Medium 966 (42.7) 1,057 
(39.7) 

6,108 
(40.7) 

3,181 
(44.3) 

825 
(40.7) 

332 (36.6) 1,748 
(40.6) 

1,250 (35.5) 716 
(35.8) 

1,819 
(43.1) 

1,649 
(43.4) 

19,651 
(41.0) 

High 398 (17.6) 490 
(18.4) 

3,208 
(21.4) 

1,508 
(21.0) 

336 
(16.6) 

197 (21.7) 880 (20.4) 863 (24.5) 539 
(26.9) 

924 
(21.9) 

610 
(16.0) 

9,953 
(20.8) 

Abbreviations: CCI: Charlson Comorbidity Index; n/a: not applicable; N/n: number; SD: standard deviation. 
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Fig. 1. The distribution of investigations performed in the year 
before an abdominal cancer diagnosis (‘Investigation signa-
ture’), shown as percentages. 
Notes: The figure shows the number of times each type of 
investigation was performed, as a proportion of the total 
number of investigations performed in the year before diag-
nosis, for the different abdominal cancers. Patients with none 
of the investigations performed were excluded. Patients, with 
at least one of the investigations performed, could be counted 
multiple times if receiving several investigations (i.e. several of 
same type of investigation or several of different types of in-
vestigations). Percentages < 2.5 % are not shown due to low 
number of patients and confidentiality reasons. 
Abbreviations: Abd US: abdominal ultrasound; Colo: colonos-
copy; CT: abdominal computed tomography; Cys. cystoscopy; 
ERCP: endoscopic retrograde cholangiopancreatography; Gas: 
gastroscopy; Hys: hysteroscopy; MRI: abdominal magnetic 
resonance imaging, TVUS: transvaginal ultrasound.   

Fig. 2. Time and frequency of ultrasound among abdominal 
cancer patients 2-12 months prior to diagnosis. 
a) TVUS. Endometrial cancer served as reference group in the 
lower part. 
b) Abdominal US. Liver cancer served as reference group in the 
lower part. 
Notes: Incidence rates are presented as crude rates of mean 
number of investigations per month. Incidence rate ratios were 
adjusted for gender, age, comorbidity, educational level and 
marital status. 95 % confidence intervals can be found in Ap-
pendix A. 
Please note: Different scale on Y-axis. 
Abbreviations: D: date of diagnosis; TVUS: transvaginal ultra-
sound; US: ultrasound.   
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Fig. 3. Time and frequency of endoscopies among abdominal cancer patients 2-12 months prior to diagnosis. 
a) Colonoscopy. Rectal cancer served as reference group in the lower part. 
b) Gastroscopy. Esophageal cancer served as reference group in the lower part. 
c) ERCP. Gall bladder/biliary tract cancer served as reference group in the lower part. 
d) Cystoscopy. Bladder cancer served as reference group in the lower part. 
e) Hysteroscopy. Endometrial cancer served as reference group in the lower part. 
Notes: Incidence rates are presented as crude rates of mean number of investigations per month. Incidence rate ratios were adjusted for gender, age, comorbidity, 
educational level and marital status. 95 % confidence intervals can be found in Appendix A. 
Please note: Different scale on Y-axis. 
Abbreviations: D: date of diagnosis; ERCP: endoscopic retrograde cholangiopancreatography. 
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number of gastroscopies was seen from 8 to 12 months prior to a diag-
nosis of liver cancer (Fig. 3b and Appendix A, Table S2). 

An increase in the use of ERCP was seen from five months prior to 
diagnosis and solely for gall bladder/biliary tract and pancreatic cancer 
(Fig. 3c and Appendix A, Table S2). 

Cystoscopy was primarily used for bladder and kidney cancers, and 
an increase was most pronounced for the last two months before diag-
nosis (Fig. 3d). The use of cystoscopy was low for other abdominal 
cancer types (Fig. 3d and Appendix A, Table S2). 

The use of hysteroscopy increased shortly, i.e. two months, before 
the diagnosis and only for endometrial cancer (Fig. 3e and Appendix A, 
Table S2). 

3.4. Abdominal CT and MRI 

The use of abdominal CT increased in the 4–5 months prior to 
diagnosis, particularly for liver, gall bladder/biliary tract, pancreatic 
and kidney cancer (Fig. 4a). Abdominal CT was used for most of the 
cancer types (Fig. 4a and Appendix A, Table S3). 

The use of abdominal MRI increased in the four months prior to 
diagnosis, particularly for liver and gall bladder/biliary tract cancer 
(Fig. 4b). For rectal, pancreatic, ovarian and kidney cancer, an increase 
was seen from two months before diagnosis. Note that an abdominal 
MRI was performed for several cancer types during the year before the 
diagnosis. Particularly high IRRs were seen at nine months prior to 
diagnosis for liver, gall bladder/biliary tract (both estimates not shown 

in figure) and pancreatic cancer compared to rectal cancer (Fig. 4b and 
Appendix A, Table S3). 

3.5. Abdominal CPP 

The use of abdominal CPPs increased at three months before diag-
nosis for all of the investigated abdominal cancer types (Fig. 5). 

4. Discussion 

4.1. Main findings 

Across the 11 abdominal cancer types, all of the included types of 
abdominal investigations were performed during the year prior to 
diagnosis, although some investigations were typically used to detect 
another cancer type. CT scans were performed frequently for all cancer 
types. The use of the selected abdominal investigations increased for the 
different abdominal cancer types towards the date of diagnosis, with 
varying frequency and timing; the increase usually started at 2–6 
months prior to diagnosis. 

4.2. Strengths and limitations 

A major strength of our study was the inclusion of 47,898 abdominal 
cancer patients registered in the Danish Cancer Registry [27]. Further, 
data was linked to other Danish registers, which are all known to be 

Fig. 4. Time and frequency of abdominal CT and MR imaging 
among abdominal cancer patients 2-12 months prior to diag-
nosis. 
a) Abdominal CT. Kidney cancer served as reference group in 
the lower part. 
b) Abdominal MRI. Rectum cancer served as reference group in 
the lower part. 
Notes: Incidence rates are presented as crude rates of mean 
number of investigations per month. Incidence rate ratios were 
adjusted for gender, age, comorbidity, educational level and 
marital status. 95 % confidence intervals can be found in Ap-
pendix A. 
Please note: Different scale on Y-axis. 
Abbreviations: CT: computed tomography; D: date of diagnosis; 
MRI: magnetic resonance imaging.   
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highly valid and complete [25]; this minimised the risk of information 
and selection bias. 

The main limitation of our study was the uncertainty as to whether 
some of the investigations were part of other diagnostic pathways or 
follow-up for other diseases with no association to the diagnosis of 
cancer. Still, no differences appeared in the results when we accounted 
for the level of comorbidity, which indicates minimal impact of such 
potential misclassification. 

We included nine selected abdominal investigations, which we 
considered the most relevant for these abdominal cancer types. We 
cannot rule out the possibility that other relevant investigations may 
have been performed during the year before diagnosis. However, we 
believe these to be limited in use, and they cannot explain the use of the 
selected investigations across the cancer types in the present study. 

As the different categories of investigations (e.g. CT scans) covered a 
variety of specific investigations of the abdominal organs, this may have 
introduced increased variation within a specific category. This might 
have led to the possibility of missing a true difference between investi-
gation modalities. However, we have no reason to believe this to be 
differential. 

4.3. Comparison with other studies 

To our knowledge, this is the first study to compare the frequency 
and timing of several abdominal investigations across multiple abdom-
inal cancer types in the year leading up to the cancer diagnosis. 

Our findings of increased use of abdominal investigations in the year 
before the diagnosis, especially within the last six months before the 
diagnosis, fit well with other studies, which have shown that cancer 
patients tend to seek healthcare increasingly in the last 4–12 months 
before diagnosis [11,21,22,33]. Our study adds to the previous findings 
by showing that the increased healthcare seeking before an abdominal 
cancer diagnosis leads to increased use of a range of abdominal in-
vestigations and that the increased number of investigations is universal 
across abdominal cancer types. 

Studies on the use of colonoscopy in relation to a diagnosis of CRC 
estimated that 5–7 % of CRC patients had previously been investigated 
for GI symptoms [34,35]. Interestingly, our data also revealed a 
considerable use of colonoscopies in several other abdominal cancer 
types than colorectal cancers at 6–12 months prior to diagnosis. This 
may suggest that CRC are often suspected initially because symptoms 

from different abdominal cancers often imitate each other, and/or 
demonstrates that access to colonoscopies are more easily obtainable. 

A recent UK study found that one in five patients with bladder and 
kidney cancers had undergone relevant first imaging (defined as US, CT 
scan or X-ray) in the 4–8 months preceding the diagnosis [23]. In our 
study, the use of cystoscopy was the most frequently used investigation 
modality in bladder cancer, but the increase was only seen in the last 
three months before the diagnosis. This disparity may be due to differ-
ences in study design and healthcare systems, especially in terms of 
access from general practice to investigations such as cystoscopy. 

During the last decades, several strategies have been tested to 
improve the diagnostic pathways of cancer to avoid missed opportu-
nities for timely diagnosis [14,36–38]. Most initiatives have focused on 
symptoms for a specific cancer type. Though, recently an increasing 
interest has been seen in the UK in targeting generic symptoms ac-
cording to bodily area, such as ‘abdominal symptoms’. An ‘abdominal 
symptoms campaign’ was launched in 2017 to facilitate help-seeking in 
the population, which was intended to enable earlier cancer detection 
[39]. However, the success of campaigns like this is highly dependent on 
the GPs, who must have direct access to a relevant diagnostic pathway 
for patients presenting with generic abdominal symptoms. 

4.4. Implications 

The increase in abdominal CPPs was seen three months before the 
diagnosis. This could suggest that the increase in abdominal in-
vestigations before this time point may represent missed opportunities, 
because other investigations were conducted before the use of CPPs. 
Thus, a window of opportunity to diagnose some abdominal cancers at 
an earlier time point seems to exist. 

We found the use of colonoscopies to be relatively high for other 
abdominal cancers than colorectal cancers in the 6–12 months before 
diagnosis. Additionally, we found increased use of gastroscopies in 
gastric cancer at five months before diagnosis, which questions the 
usefulness of this investigation even among relevant patients. Likewise, 
the use of unspecific investigations, such as abdominal CTs, was 
generally high for all cancer types for several months before the diag-
nosis, indicating that CT as generic investigation might not be optimal. 
This may advocate for development and testing of alternative diagnostic 
pathways, focusing on patients presenting with generic abdominal non- 
cancer-alarming symptoms, performed as a systematic stepwise 

Fig. 5. Time and frequency of abdominal CPP among abdominal cancer patients 2-12 months prior to diagnosis. 
Notes: Abdominal CPP. Incidence rates are presented as crude rates of mean number of investigations per month. 
Abbreviations: CPP: cancer patient pathway; D: date of diagnosis. 
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approach (an ‘abdominal yes-no pathway’) [40]. 
In countries like Denmark, where 75–85 % of cancer patients initially 

present symptoms to their GP [20,41,42], the GPs have a pivotal role in 
the diagnostic process. Therefore, it is crucial that the GPs have the 
opportunity to refer patients to relevant diagnostic pathways depending 
on the severity of symptoms, the GP’s level of cancer suspicion, and the 
suspected type of cancer [40]. Also, clearer safety netting guidance and 
support by artificial intelligence have been suggested to support GPs 
[43,44]. Although several standardised CPPs have been introduced, our 
study indicates that the diagnostic opportunities may not be as 
straightforward as outlined in the cancer-site-specific CPPs. Not all pa-
tients will be possible to refer to a CPP, as they will not present cancer 
alarm symptoms [20]. This supports that a more flexible route for in-
vestigations, like an ‘abdominal yes-no pathway’, seems warranted in 
some patients [20,40]. 

5. Conclusion 

Our study indicates that some abdominal cancer patients appear to 
undergo investigations typically used to detect another cancer type, in 
the year prior to diagnosis. This may represent missed opportunities for 
earlier diagnosis in some abdominal cancers and suggests an alternative 
abdominal designated pathway to be developed and tested. 
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