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Summary
OBJECTIVES: Colorectal carcinoma remains one of the
most common malignancies worldwide. Colonoscopy
screening is most effective for early detection and tumour
prevention and is currently recommended in Europe for
adults aged over 50 years. However, given that an in-
creasing proportion of patients are diagnosed before the
age of 50, we set out to determine the detection rate of col-
orectal carcinoma in patients younger than 50 years and
to determine the best threshold for starting colonoscopy
screening.

METHODS: Single-centre, retrospective cohort study of all
colonoscopies performed, regardless of indication, in our
department at a tertiary Swiss university hospital in pa-
tients aged ≥18 and <60 years between 2016 and 2021.
Colorectal cancer detection rate was calculated per 5-year
age group and analysed separately by sex.

RESULTS: The current analysis included 2846 colono-
scopies performed for any indication. Colorectal carcino-
ma was found in 5/366 (1.4%) patients aged 45–49 years
(3/210 or 1.4% of males and 2/156 or 1.3% of females)
and in 9/819 (1.1%) patients aged 50–54 years (5/495 or
1.0% of males and 4/324 or 1.2% of females). Adenomas
with high-grade dysplasia were found in 5/366 (1.4%) pa-
tients aged 45–49 years and in 11/819 (1.3%) aged 50–54
years; by sex, in 4/210 or 1.9% of males and 1/156 or
0.6% of females aged 45–49 years, and in 6/495 or 1.2%
of males and 5/324 or 1.5% of females aged 50–54 years.
Detection of adenoma with low-grade dysplasia increased
from 14.6% (21/144) at age <30 years to 41% (150/366) at
45–49 years and 43.5% (356/819) at 50–54 years. A sim-
ilar increasing trend was also seen if we analysed these
groups by sex.

CONCLUSIONS: The detection rate of colorectal carcino-
ma, but also adenomas, in our patients aged 45–49 years
was similar to that in patients aged over 50, in both sexes.
Thus our data are in line with the assumption that lowering

the screening age to 45 years might be reasonable from a
medical point of view for achieving a reduction in disease-
specific mortality by improved screening strategies.

Introduction

Colorectal cancer is one of the most common malignancies
worldwide and is associated with poor prognosis, particu-
larly in advanced stages. The 5-year survival rate for pa-
tients with metastatic disease is below 20%. Despite nu-
merous efforts to establish new therapeutic approaches,
this situation has changed little in recent years – in stark
contrast to many other cancer entities. Particularly, even
checkpoint inhibitor therapies play only a minor role in the
treatment of about 5% of all colorectal carcinoma patients
[1].

The most effective method for early detection and tumour
prevention is colonoscopy screening. This safe and highly
efficient screening method has been proven to save lives
[2]. Therefore, colonoscopy screening is recommended for
colorectal carcinoma prevention in Switzerland specifical-
ly for adults over the age of 50 [3].

In a recent randomised trial, it was clearly demonstrated
that the risk of developing colorectal carcinoma is signifi-
cantly lower in patients who undergo colonoscopy screen-
ing than in those who do not [4]. However, this might
have only a limited role when looking at overall mortality
[4]. Nevertheless, recent studies indicated that an initial
colonoscopy screen at the age of 50 might even be too late,
since colorectal carcinomas are increasingly diagnosed be-
fore age 50 [5–7] even though some of those colorectal car-
cinoma cases occurring before the age of 50 might be due
to genetic syndromes. Interestingly, when diagnosed be-
fore 50, colorectal carcinomas often show a more aggres-
sive course than in older patients, which complicates treat-
ment and increases the urgency for screening [8, 9].

For this reason, colonoscopy screening is now recom-
mended as early as age 45 in the United States [10]. Our
group previously showed that colorectal carcinomas are
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usually only detected at a more advanced disease stage in
people aged below 50 [9]. It is unknown, however, whether
the overall detection rate of colorectal carcinoma is also in-
creasing in the population <50 years of age in Switzerland.
Additional data to support an increased detection rate of
colorectal carcinoma already before the age of 50 also in
Switzerland might strongly support colonoscopy colorectal
cancer screening programmes and adherence to the recom-
mended guidelines overall, but also particularly in Switzer-
land.

Thus, the primary aim of our study was to investigate
whether the detection rate of colorectal carcinoma was in-
creased already in patients before the age of 50. For this
purpose, we performed an exploratory, single-centre, ret-
rospective cohort study of all patients attending the De-
partment of Gastroenterology and Hepatology at Univer-
sity Hospital Zurich, Switzerland, who underwent a
colonoscopy for any indication, not only for pure screening
purposes in an average-risk population.

Methods

Study design and data sources

We performed a single-centre, retrospective cohort study
of patients attending the Department of Gastroenterology
and Hepatology of University Hospital Zurich. All patients
aged 18–59 years who underwent a colonoscopy for any
reason, regardless of medical history, underlying disease,
current ongoing therapies and previous operations, from 1
January 2016 to 5 November 2021 and had signed a gener-
al consent were included in our study.

This yielded a total of 2846 cases in which we compared
the adenoma and colorectal cancer detection rates accord-
ing to different age groups. Selection criteria are sum-
marised in the selection chart in figure 1. Medical data
were retrieved by a query to our electronic patient informa-
tion system (KISIM) via the Research Data Service Cen-
ter (RDSC) of University Hospital Zurich using the cut-off
date 5 November 2021.

Patient data were coded according to our ethics protocol.
The study was approved by the local ethics committee
of the Canton of Zurich (licence number KEK-ZH
2021-01742).

Clinical characteristics of the study population and se-
lection criteria

Data were analysed separately for each age group and
subdivided by sex. We considered the indication for the
colonoscopy, the interventions during colonoscopy, as well
as the resulting histopathological diagnosis.

Each colonoscopy performed was counted as a separate
case. Patients undergoing a second colonoscopy within a
few years were considered new cases for the purposes of
this analysis. If a colonoscopy was cancelled (e.g. due to
anticoagulation or to inadequate bowel preparation), but
a repeat colonoscopy was performed within the next few
days, the first colonoscopy was excluded from the study.
If no repeat colonoscopy was performed, the first
colonoscopy was considered inconclusive. Patients were
also excluded from the study if the data retrieved from
KISIM were unclear. In addition, patients were excluded if

the search revealed a gastroscopy instead of a colonoscopy
report or if pathology reports were available without a pre-
viously performed colonoscopy in our clinic, as these data
may originate from external reports. In the overall assess-
ment, colonoscopies with inadequate quality parameters
were also included (Boston Bowel Preparation Scale
[BBPS] <6, caecum not reached, withdrawal time <6 min).

Indication/question addressed with colonoscopy

Cases were classified according to the indication/question
given on the colonoscopy report; cases without an indica-
tion/question were grouped under “not specified”. Surveil-
lance and screening colonoscopies were considered togeth-
er in one group. By “screening” we mean all colonoscopies
that were performed in asymptomatic patients in order to
check for the presence of polyps or colorectal tumours. By
“surveillance” we mean all colonoscopies that were per-
formed as a follow-up colonoscopy after e.g. the removal
of polyps or tumours. In addition, colonoscopies with the
question of transplant, gastric bypass or bariatric pretest-
ing were also assigned to the screening group. Patients
with multiple indications such as surveillance and mele-
na were assigned to both indication groups. Consequent-
ly, our study yielded more indications than cases. Cases
with the indication faecal microbiota transplantation were
grouped under the indication infectious gastroenteritis. An
overview is given in table 1.

Type of interventions during colonoscopy

Biopsies and/or polypectomy were the most frequently
performed interventions. Other interventions mostly con-
cerned argon plasma coagulation treatment or faecal mi-
crobiota transplantation. In cases where a haemorrhage due
to a prior polypectomy was treated with a clip, the inter-
vention was noted as a biopsy/polypectomy only. In some
cases, no polypectomy was mentioned in the colonoscopy
report but the histopathology report suggested one. In these
cases, a polypectomy was noted. An overview is given in
table 1.

Histopathological diagnosis

Patients with dual pathological diagnoses were assigned to
multiple groups. However, in cases showing multiple rel-
evant precursors of colorectal carcinoma, only the diagno-
sis of the most advanced precursor lesion was included in
the evaluation. For example, in cases where a hyperplas-
tic polyp as well as an adenoma with low-grade dyspla-
sia were found in the same report, only the adenoma with
low-grade dysplasia was evaluated. If multiple pathology
reports were found for a colonoscopy, the most recent and
comprehensive report was analysed.

Statistical analysis

The primary objective of our study was to investigate
whether the detection rate of colorectal carcinoma is in-
creased in people already before the age of 50 years and
thus comparable to the rate in people aged over 50. As
a secondary endpoint, we assessed whether this potential
increase in detection rate was concentrated in certain age
intervals. For this purpose, we analysed the number of
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patients diagnosed with colorectal carcinoma after
colonoscopy in the respective age groups. For the purpose
of analysis, the patients were assigned to the following pre-
defined age groups (age strata were predefined as per our
ethics protocol): 18–29 (1), 30–34 (2), 35–39 (3), 40–44
(4), 45–49 (5), 50–54 (6) and 55–59 (7). The main focus
of this study was on data from groups 5 (45–49) and 6
(50–54). Furthermore, to identify possible sex-specific dif-
ferences, data were also analysed separately by sex. The
numbers of cases in each group are detailed in table 2.

Results

Study population

The study population included 2846 cases aged 18–59 who
underwent a colonoscopy from 1 January 2016 to 5 No-
vember 2021 (table 2). The detection rate of colorectal car-
cinoma was determined for each defined age group and
subdivided by sex.

Table 1 summarises the indications and interventions dur-
ing colonoscopies by each age group and sex. Table 3 sum-
marises the respective histopathological diagnoses.

Frequency of colorectal cancer diagnosis

The detection rate of colorectal carcinoma confirmed by
histopathological diagnosis was 5/366 cases (1.4%) in age
group 5 (45–49 years) and 9/819 cases (1.1%) in age group
6 (50–54 years). In addition, the number of cases of ade-
noma with high-grade dysplasia was slightly higher, albeit
nonsignificantly, in age group 5 (45–49) with 5/366 cases
(1.4%) compared to age group 6 (50–54) with 11/819 cases
(1.3%). The biggest increase in colorectal cancer detection
rate in cases younger than 50 years was found between age
group 4 (40–44 years) with 0.8% and age group 5 (45–49
years) with 1.4% (table 3).

Figure 1: Patient selection chart.
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Analyses by age group and sex

Age group 1 (18–29 years)

In age group 1, the detection rate of colorectal carcinoma
confirmed by histopathological diagnosis was 1/144
(0.7%) colonoscopies for both sexes combined. The single
case was diagnosed in a woman; no colorectal carcinoma
was diagnosed in men in this group. The detection rates of
adenoma with low-grade dysplasia and high-grade dyspla-
sia were 21 (14.6%) and 2 (1.4%), respectively. In men, the
detection rates of adenoma with low-grade dysplasia and
high-grade dysplasia were 14 (17.5%) and 1 (1.3%), re-
spectively. In women the detection rates of low-grade dys-
plasia and high-grade dysplasia adenoma were 7 (10.9%)
and 1 (1.6%), respectively. The detection rate of “Other
histopathological diagnosis” was 36 (25.0%) for both sex-
es combined. In this age group, colonoscopy was most

commonly performed for questions concerning non-infec-
tious gastroenteritis, inflammatory bowel disease and di-
verticulosis/diverticulitis (48 cases, 33.3%), and as screen-
ing/surveillance (51 cases, 35.4%).

Age group 2 (30–34 years)

In this age group, the colorectal cancer detection rate had
increased slightly with 2/166 colonoscopies (1.2%). Both
cases were diagnosed in women. The detection rates of
adenomas with low-grade dysplasia and high-grade dys-
plasia were 32 (19.3%) and 2 (1.2%), respectively. In
women, 21 cases of adenoma with low-grade dysplasia
(21.9%) and 1 case of adenoma with high-grade dysplasia
(1.0%) were diagnosed. In men, 11 cases of adenoma with
low-grade dysplasia (15.7%) and 1 case of adenoma with
high-grade dysplasia (1.4%) were diagnosed. An “Other
histopathological diagnosis” was detected in 36 (21.7%)

Table 1:
Colonoscopy: Indications and interventions by age group and sex. Figures are numbers of cases or interventions; percentages refer to respective age and patient groups in
table 2 (total, female, male).

Age groups (age in years) 1 (18–29) 2 (30–34) 3 (35–39) 4 (40–44) 5 (45–49) 6 (50–54) 7 (55–59)

Indications for colonoscopy

Haemorrhage, melena/blood in
stool, anaemia

All 11 (7.6%) 14 (8.4%) 16 (8.2%) 32 (12.1%) 47 (12.8%) 69 (8.4%) 79 (8.9%)

Women 3 (4.7%) 6 (6.3%) 5 (5.1%) 17 (14.0%) 12 (7.7%) 28 (8.6%) 32 (10.1%)

Men 8 (10.0%) 8 (11.4%) 11 (11.3%) 15 (10.5%) 35 (16.7%) 41 (8.3%) 47 (8.2%)

Radiological (incidental) findings
in abdomen

All 1 (0.7%) – 2 (1.0%) 4 (1.5%) 5 (1.4%) 15 (1.8%) 14 (1.6%)

Women 1 (1.6%) – – 3 (2.5%) 2 (1.3%) 5 (1.5%) 7 (2.2%)

Men – – 2 (2.1%) 1 (0.7%) 3 (1.4%) 10 (2.0%) 7 (1.2%)

Weight loss, fatigue, abdominal
pain, intestinal stenosis/obstruc-
tions/ileus

All 3 (2.1%) 10 (6.0%) 12 (6.2%) 12 (4.5%) 13 (3.6%) 26 (3.2%) 26 (2.9%)

Women 2 (3.1%) 8 (8.3%) 9 (9.2%) 4 (3.3%) 11 (7.1%) 17 (5.2%) 11 (3.5%)

Men 1 (1.3%) 2 (2.9%) 3 (3.1%) 8 (5.6%) 2 (1.0%) 9 (1.8%) 15 (2.6%)

Change in bowel habits (onset of
diarrhoea/constipation), irritable
bowel syndrome

All 10 (6.9%) 2 (1.2%) 5 (2.6%) 10 (3.8%) 16 (4.4%) 33 (4.0%) 22 (2.5%)

Women 5 (7.8%) 1 (1.0%) 5 (5.1%) 4 (3.3%) 6 (3.8%) 18 (5.6%) 10 (3.2%)

Men 5 (6.3%) 1 (1.4%) – 6 (4.2%) 10 (4.8%) 15 (3.0%) 12 (2.1%)

Non-infectious gastroenteritis, in-
flammatory bowel disease
(Crohn’s, ulcerative colitis), diver-
ticulitis/diverticulosis

All 48 (33.3%) 44 (26.5%) 44 (22.6%) 49 (18.6%) 55 (15.0%) 41 (5.0%) 26 (2.9%)

Women 20 (31.3%) 25 (26.0%) 17 (17.3%) 18 (14.9%) 17 (10.9%) 18 (5.6%) 10 (3.2%)

Men 28 (35.0%) 19 (27.1%) 27 (27.8%) 31 (21.7%) 38 (18.1%) 23 (4.6%) 16 (2.8%)

Infectious gastroenteritis (e.g.
Clostridioides difficile, Salmonel-
la, intestinal tuberculosis, etc)

All 3 (2.1%) 3 (1.8%) 4 (2.1%) – 4 (1.1%) 6 (0.7%) 9 (1.0%)

Women 1 (1.6%) 1 (1.0%) 1 (1.0%) – 2 (1.3%) 3 (0.9%) 1 (0.3%)

Men 2 (2.5%) 2 (2.9%) 3 (3.1%) – 2 (1.0%) 3 (0.6%) 8 (1.4%)

Screening, history of polyps, be-
nign tumours, surveillance (histo-
ry of malignancy)

All 51 (35.4%) 87 (52.4%) 96 (49.2%) 146 (55.3%) 192 (52.5%) 546 (66.7%) 624 (70.0%)

Women 22 (34.4%) 46 (47.9%) 50 (51.0%) 69 (57.0%) 85 (54.5%) 199 (61.4%) 206 (65.0%)

Men 29 (36.3%) 41 (58.6%) 46 (47.4%) 77 (53.8%) 107 (51.0%) 347 (70.1%) 418 (72.7%)

Not specified All 17 (11.8%) 19 (11.4%) 30 (15.4%) 41 (15.5%) 56 (15.3%) 122 (14.9%) 112 (12.6%)

Women 10 (15.6%) 13 (13.5%) 17 (17.3%) 20 (16.5%) 29 (18.6%) 57 (17.6%) 44 (13.9%)

Men 7 (8.8%) 6 (8.6%) 13 (13.4%) 21 (14.7%) 27 (12.9%) 65 (13.1%) 68 (11.8%)

Interventions during colonoscopy

No intervention All 10 (6.9%) 19 (11.4%) 28 (14.4%) 29 (11.0%) 31 (8.5%) 82 (10.0%) 92 (10.3%)

Women 3 (4.7%) 12 (12.5%) 10 (10.2%) 17 (14.0%) 11 (7.1%) 35 (10.8%) 32 (10.1%)

Men 7 (8.8%) 7 (10.0%) 18 (18.6%) 12 (8.4%) 20 (9.5%) 47 (9.5%) 60 (10.4%)

Biopsy/polypectomy All 133 (92.4%) 147 (88.6%) 166 (85.1%) 234 (88.6%) 335 (91.5%) 733 (89.5%) 796 (89.2%)

Women 61 (95.3%) 84 (87.5%) 87 (88.8%) 103 (85.1%) 145 (92.9%) 287 (88.6%) 282 (89.0%)

Men 72 (90.0%) 63 (90.0%) 79 (81.4%) 131 (91.6%) 190 (90.5%) 446 (90.1%) 514 (89.4%)

Other interventions (e.g. argon
plasma coagulation-treatment,
stent placement, dilation)

All 1 (0.7%) 0 (0%) 1 (0.5%) 1 (0.4%) 0 (0%) 6 (0.7%) 8 (0.9%)

Women – – 1 (1.0%) 1 (0.8%) – 2 (0.6%) 5 (1.6%)

Men 1 (1.3%) – – – – 4 (0.8%) 3 (0.5%)

Table 2:
Study population. Figures are numbers of cases; percentages refer to the total case number in the respective age group.

Age groups (age in years) 1 (18–29) 2 (30–34) 3 (35–39) 4 (40–44) 5 (45–49) 6 (50–54) 7 (55–59)

All 144 166 195 264 366 819 892

Women 64 (44.4%) 96 (57.8%) 98 (50.3%) 121 (45.8%) 156 (42.6%) 324 (39.6%) 317 (35.5%)

Men 80 (55.6%) 70 (42.2%) 97 (49.7%) 143 (54.2%) 210 (57.4%) 495 (60.4%) 575 (64.5%)
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cases. Irrespective of sex, colonoscopy in this age group
was most commonly performed as screening/surveillance
(87 cases, 52.4%, likely due to the genetic risk syndromes),
followed by questions concerning non-infectious gastroen-
teritis, inflammatory bowel disease and diverticulosis/di-
verticulitis (44 cases, 26.5%). In 14 cases (8.4%), the
colonoscopy was performed following haemorrhage, me-
lena or anaemia.

Age group 3 (35–39 years)

In both sexes combined, the detection rate of colorectal
carcinoma in this age group was 1/195 cases (0.5%). The
colorectal carcinoma case was diagnosed in a woman. The
detection rates of adenoma with low-grade dysplasia and
high-grade dysplasia were 55 (28.2%) and 2 (1.0%), re-
spectively. The diagnosis of hyperplastic polyp remained
stable with 32 cases (16.4%). An “Other histopathological
diagnosis” was detected in 47 cases (24.1%). Regarding
the reason for colonoscopy, the result was similar to the
previous age groups: screening/surveillance in 96 cases
(49.2%), non-infectious gastroenteritis, inflammatory
bowel disease and diverticulosis/diverticulitis were as-

sessed in 44 cases (22.6%) and haemorrhage, melena or
anaemia were examined in 16 cases (8.2%).

Age group 4 (40–44 years)

In this age group, we observed a colorectal cancer detec-
tion rate of 2/264 (0.8%) cases. One colorectal cancer case
was diagnosed in a man, the other one in a woman. With
regard to colorectal cancer precursors, there was a slight
increase in adenoma with low-grade dysplasia to 88 cases
(33.3%) compared to previous groups. The detection rate
of adenoma with high-grade dysplasia was 1 case (0.4%)
(figure 2). Similarly, the rate of “Other histopathological
diagnosis” was comparable to the previous age groups with
63 cases (23.9%). Regarding the question addressed with
the colonoscopy, we observed a similar result as in the pre-
vious groups, with screening/surveillance being the most
common indication.

Age group 5 (45–49 years)

In this age group, we observed an increase in the colorectal
cancer detection rate to 5/366 colonoscopies (1.4%). A rel-

Table 3:
Histopathological findings by age group and sex. Figures represent numbers of cases; percentages refer to respective age and patient groups in table 2 (total, female, male).

Age groups (age in years) 1 (18–29) 2 (30–34) 3 (35–39) 4 (40–44) 5 (45–49) 6 (50–54) 7 (55–59)

Cancers Colon carcino-
ma, neuroen-
docrine tumours

All 1 (0.7%) 2 (1.2%) 1 (0.5%) 2 (0.8%) 5 (1.4%) 9 (1.1%) 8 (0.9%)

Women 1 (1.6%) 2 (2.1%) 1 (1.0%) 1 (0.8%) 2 (1.3%) 4 (1.2%) 4 (1.3%)

Men – – – 1 (0.7%) 3 (1.4%) 5 (1.0%) 4 (0.7%)

Polyps Not further
specified

All 1 (0.7%) 1 (0.6%) – 1 (0.4%) 1 (0.3%) 6 (0.7%) –

Women 1 (1.6%) 1 (1.0%) – 1 (0.8%) 1 (0.6%) 2 (0.6%) –

Men – – – – – 4 (0.8%) –

Low-grade dys-
plasia

All 21 (14.6%) 32 (19.3%) 55 (28.2%) 88 (33.3%) 150 (41.0%) 356 (43.5%) 421 (47.2%)

Women 7 (10.9%) 21 (21.9%) 30 (30.6%) 33 (27.3%) 58 (37.2%) 122 (37.7%) 144 (45.4%)

Men 14 (17.5%) 11 (15.7%) 25 (25.8%) 55 (38.5%) 92 (43.8%) 234 (47.3%) 277 (48.2%)

High-grade dys-
plasia

All 2 (1.4%) 2 (1.2%) 2 (1.0%) 1 (0.4%) 5 (1.4%) 11 (1.3%) 18 (2.0%)

Women 1 (1.6%) 1 (1.0%) 1 (1.0%) – 1 (0.6%) 5 (1.5%) 3 (0.9%)

Men 1 (1.3%) 1 (1.4%) 1 (1.0%) 1 (0.7%) 4 (1.9%) 6 (1.2%) 15 (2.6%)

Hyperplastic
polyps

All 23 (16.0%) 29 (17.5%) 32 (16.4%) 44 (16.7%) 68 (18.6%) 121 (14.8%) 112 (12.6%)

Women 8 (12.5%) 16 (16.7%) 12 (12.2%) 17 (14.0%) 30 (19.2%) 51 (15.7%) 41 (12.9%)

Men 15 (18.8%) 13 (18.6%) 20 (20.6%) 27 (18.9%) 38 (18.1%) 70 (14.1%) 71 (12.3%)

Sessile serrated
adenomas

All 27 (18.8%) 26 (15.7%) 21 (10.8%) 29 (11.0%) 33 (9.0%) 62 (7.6%) 54 (6.1%)

Women 17 (26.6%) 14 (14.6%) 16 (16.3%) 17 (14.0%) 20 (12.8%) 36 (11.1%) 20 (6.3%)

Men 10 (12.5%) 12 (17.1%) 5 (5.2%) 12 (8.4%) 13 (6.2%) 26 (5.3%) 34 (5.9%)

Inflammatory
polyps

All 6 (4.2%) 7 (4.2%) 3 (1.5%) 3 (1.1%) – 4 (0.5%) 8 (0.9%)

Women 3 (4.7%) 2 (2.1%) 2 (2.0%) 1 (0.8%) – 1 (0.3%) 1 (0.3%)

Men 3 (3.8%) 5 (7.1%) 1 (1.0%) 2 (1.4%) – 3 (0.6%) 7 (1.2%)

Hamartomatous
polyps

All 2 (1.4%) 2 (1.2%) 1 (0.5%) 1 (0.4%) 1 (0.3%) 1 (0.1%) 1 (0.1%)

Women 1 (1.6%) 1 (1.0%) – 1 (0.8%) – – –

Men 1 (1.3%) 1 (1.4%) 1 (1.0%) – 1 (0.5%) 1 (0.2%) 1 (0.2%)

Other histologi-
cal findings

Inflammation,
inflammatory
bowel disease
(Crohn’s, ulcer-
ative colitis),
lipoma,
spirochaetosis,
Melanosis coli
and other find-
ings

All 36 (25.0%) 36 (21.7%) 47 (24.1%) 63 (23.9%) 63 (17.2%) 103 (12.6%) 104 (11.7%)

Women 13 (20.3%) 20 (20.8%) 24 (24.5%) 26 (21.5%) 21 (13.5%) 41 (12.7%) 26 (8.2%)

Men 23 (28.8%) 16 (22.9%) 23 (23.7%) 37 (25.9%) 42 (20.0%) 62 (12.5%) 78 (13.6%)

No abnormal histological findings All 11 (7.6%) 9 (5.4%) 7 (3.6%) 16 (6.1%) 10 (2.7%) 38 (4.6%) 40 (4.5%)

Women 7 (10.9%) 7 (7.3%) 4 (4.1%) 10 (8.3%) 7 (4.5%) 17 (5.2%) 21 (6.6%)

Men 4 (5.0%) 2 (2.9%) 3 (3.1%) 6 (4.2%) 3 (1.4%) 21 (4.2%) 19 (3.3%)

No biopsy All 31 (21.5%) 36 (21.7%) 49 (25.1%) 47 (17.8%) 61 (16.7%) 172 (21.0%) 202 (22.6%)

Women 14 (21.9%) 20 (20.8%) 17 (17.3%) 25 (20.7%) 27 (17.3%) 71 (21.9%) 79 (24.9%)

Men 17 (21.3%) 16 (22.9%) 32 (33.0%) 22 (15.4%) 34 (16.2%) 101 (20.4%) 123 (21.4%)
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evant increase was also observed in the detection rate of
adenoma with low-grade dysplasia to 150 cases (41.0%).
The detection rate of adenoma with high-grade dysplasia
was slightly higher with 5 cases (1.4%) (figure 2). In men,
the colorectal cancer detection rate increased to 3 cases
(1.4%). A similar result was also observed for colorectal
cancer precursors in men, where the detection rates of
adenoma with low-grade dysplasia and high-grade dyspla-
sia were 92 (43.8%) and 4 cases (1.9%), respectively. In
women, we observed a similar trend: the detection rate
for colorectal carcinoma was 2 cases (1.3%), for adenoma
with low-grade dysplasia 58 cases (37.2%) and for adeno-
ma with high-grade dysplasia 1 case (0.6%) (figure 3). The
detection rate of “Other histopathological diagnosis” was
63 cases (17.2%). Regarding the question addressed with
the colonoscopy, we did not observe any differences be-
tween the sexes with respect to the previous groups.

Age group 6 (50–54 years)

In this age group, the results were similar to those of the
previous group. The detection rate of colorectal carcinoma
was 9/819 (1.1%), of adenoma with low-grade dysplasia
356 cases (43.5%) and of adenoma with high-grade dys-
plasia 11 cases (1.3%) (figure 2). For both sexes combined,
the colonoscopy in this age group was most commonly
performed as screening/surveillance (546 cases, 66.7%),
followed by questions concerning haemorrhage, melena
and anaemia (69 cases, 8.4%). In men, the detection rate
of colorectal carcinoma was 5 cases (1.0%), while those
of adenoma with low-grade dysplasia and high-grade dys-
plasia were 234 cases (47.3%) and 6 cases (1.2%), respec-
tively. In women, the colorectal cancer detection rate was
4 cases (1.2%). The detection rate of adenoma with low-
grade dysplasia and high-grade dysplasia was 122 cases
(37.7%) and 5 cases (1.5%), respectively (figure 3). The

detection rate of “Other histopathological diagnosis” was
clearly lower than in the age group before, with 103 cases
(12.6%). For both sexes combined, the colonoscopy in this
age group was mostly performed as screening/surveillance
(546 cases, 66.7%).

Age group 7 (55–59 years)

Regardless of sex, we observed a stable colorectal cancer
detection rate compared to the previous group, which was
8/892 (0.9%). The detection rates of adenoma with low-
grade dysplasia and high-grade dysplasia increased to 421
cases (47.2%) and 18 cases (2.0%), respectively. We did
not observe any differences regarding the question ad-
dressed with the colonoscopy. In men, the colorectal can-
cer detection rate was 4 cases (0.7%), while the detection
rates of adenoma with low-grade dysplasia and high-grade
dysplasia were 277 cases (48.2%) and 15 cases (2.6%), re-
spectively. In women, the colorectal cancer detection rate
was 4 cases (1.3%), the detection rate of adenoma with
low-grade dysplasia increased to 144 cases (45.4%) and
the detection rate of adenoma with high-grade dysplasia
decreased to 3 cases (0.9%). The detection rate of “Oth-
er histopathological diagnosis” was 104 cases (11.7%). For
both sexes combined, the colonoscopy in this age group
was mostly performed as screening/surveillance (624 cas-
es, 70%).

Sessile serrated adenomas

The number of detected sessile serrated adenomas de-
creased from 27/144 (18.8%) in age group 1 (18–29) to
26/166 (15.7%) in age group 2 (30–34) and further to 21/
195 (10.8%) in age group 3 (35–39). Thereafter, the de-
tection rates were 29/264 (11.0%) in age group 4, 33/366
(9.0%) in age group 5, 62/819 (7.6%) in age group 6 and

Figure 2: Percentage of cases of colorectal cancer (CRC), adenoma with high-grade dysplasia (HGD) and adenoma with low-grade dysplasia
(LGD) detected in age groups 4 (40–44 years), 5 (45–49 years) and 6 (50–54 years). The total number of cases in the respective age groups
are considered 100%.
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54/892 (6.1%) in age group 7. In women, the detection rate
of sessile serrated adenomas was also highest in age group
1 with 26.6% and lowest in age group 7 with 6.3%. In men,
sessile serrated adenomas were detected in 12.5% of age
group 1 and 5.9% of age group 7.

Sex differences in the number of screening colono-
scopies by age

Of note, particularly in the age groups of 50 years and
above, the rates of colonoscopies performed for screening/
surveillance were higher in men compared to women. This
was opposite in the age groups 35–49 years. However, de-
tection rates of colorectal carcinoma were comparable be-
tween males and females within the respective age groups.
In particular, colorectal cancer detection rate within age
group 5 (45–49) was 1.4% (3/210) in men and 1.3% (2/
156) in women. In the age group 50–54, colorectal cancer
detection rate was 1.2% in females and 1.0% in males.
These findings however were contrasted by data for high-
grade and low-grade adenomas. Particularly for low-grade
adenomas, the detection rate in men was clearly higher
than in females in all three age groups (40–44, 45–49 and
50–54; figure 3).

Analyses by indication/question addressed with
colonoscopy

The majority of colonoscopies performed in age group 1
(18–29 years) were for indications such as non-infectious
gastroenteritis (mainly patients with chronic abdominal
symptoms and altered bowel habits), inflammatory bowel
disease and diverticulosis/diverticulitis (33.3%) as well as
for screening and surveillance purposes (35.4%). In con-
trast, colonoscopies performed in group 6 (50–54 years)
were only rarely performed for non-infectious gastroenteri-
tis, inflammatory bowel disease and diverticulosis/diverti-

culitis (5%). Here, the majority of colonoscopies (66.7%)
were performed for screening purposes, which is compara-
ble to the data for age group 7. Colonoscopies indicated by
incidental radiological findings were performed more fre-
quently in older age groups.

Discussion

In our present hypothesis-generating study, we found a
comparable, slightly higher detection rate of colorectal car-
cinoma as well as of pre-malignant adenomas in patients
of age group 5 (45–49) compared to those of age group 6
(50–54). This supports the finding that colorectal carcino-
ma might already occur in a significant number of patients
at the age of 45 or at least before the age of 50. In addition,
quite a relevant number of precursor lesions with low- and
high-grade dysplasia were found. Performing polypectomy
of non-malignant polyps has an impact on prognosis and
mortality as well. In this regard, our data from a Swiss ter-
tiary centre are well in line with recent data from the US
and the Netherlands [5–7].

All those data suggest that people under the age of 50
could benefit from screening colonoscopy. This particular-
ly is due to the fact that early-onset colorectal carcinoma,
meaning colorectal cancer diagnosis before the age of 50,
accounts for about 10% of all colorectal carcinoma cases
[11]. The importance of this early-onset colorectal carcino-
ma is further highlighted by the observation that not on-
ly incidence but also mortality due to colorectal carcino-
ma increases in this group of patients aged below 50 [12,
13]. Unfortunately, these observations contrast the benefi-
cial effects of colorectal cancer screening in older patients
[14].

By analysing the detection rates of colorectal cancer pre-
cursor lesions, namely adenoma with low- or high-grade
dysplasia, we detected a similar tendency as for colorectal

Figure 3: Sex distribution of cases of colorectal cancer (CRC), adenoma with high-grade dysplasia (HGD) and adenoma with low-grade dys-
plasia (LGD) detected in age groups 4 (40–44 years), 5 (45–49 years) and 6 (50–54 years). The total number of cases in the respective age
and sex group are considered 100%.
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carcinoma, showing an increase of detection rate with in-
creasing age. The peak of the detection rate of adenoma
with low-grade dysplasia in our cohort was reached in age
group 7 (55–59, 47.2%); however the detection rate had al-
ready reached values above 30% and 40.0% in age groups
4 (40–44) and 5 (45–49), respectively. This suggests that
screening of younger patients could help detect colorectal
cancer precursors and even colorectal carcinoma itself at
an early stage, which in turn would allow for preventive/
curative therapy and increased life expectancy of affected
patients.

In age groups 4 (40–44) and 5 (45–49), the colonoscopy
was performed as screening or surveillance in 55.3% and
52.5% of cases, respectively. In 12.1% and in 12.8%, re-
spectively, of patients in these age groups, endoscopy was
performed following a rectal haemorrhage/melena. This
suggests that young adults usually undergo a colonoscopy
in the presence of symptoms, which might be caused by
a colorectal carcinoma. This could partly explain why the
detection rate of colorectal carcinoma in these groups was
higher.

As a single-centre study, our analysis has its limitations.
Our retrospective, exploratory analysis is not a population-
based screening study and may not be representative of the
overall population, since the patients treated at our tertiary
hospital certainly comprise a selected patient group and the
number of incident cases are limited. Nevertheless the ob-
served trend can be seen in other European and US studies
too [5–7]. In addition, the lack of data regarding the his-
tory and indication for colonoscopy, as well as of the in-
formation about the histopathological result of some of our
patients led to the exclusion of these patients and should
be considered when evaluating the study results. Patients
with a predisposition were not treated separately because
the number of patients was limited and the diagnosis was
not always clear from the reports. Therefore, such patients
were included under the indication screening. However,
this could explain a confounding effect especially in the
younger patients. Lastly, another limitation of our work is
the lack of follow-up in patients diagnosed with adenoma
or colorectal carcinoma, thereby precluding predictions of
the expected gain in life expectancy. We might state that
our analysis was mainly exploratory, with the aim of re-
porting and comparing the number of colorectal carcinoma
and colorectal cancer precursor lesions in the different age
groups, without further research on possible risk factors
or causes, thus showing a trend that has been observed in
previous studies, strengthening the hypothesis that screen-
ing at the age of 45 can help in the early detection of col-
orectal carcinoma and adenoma. One possibility for future
studies would be to use randomisation or control groups to
draw causal conclusions or to accurately assess the impact
of specific measures or factors on colonoscopy outcomes.
All these aspects should be included in future analyses to
better study the consequences of earlier screening initiation
on a population-wide level. Based on data from a US study
considering the respective circumstances in the US, it can
be anticipated that lowering the screening age to 45 would
likely be cost-effective. However, the most efficient impact
would likely be to increase participation rates in screen-
ing and surveillance programmes particularly for persons
at higher age and with high-risk features [15]. The most

cost-effective screening method compared to no screening,
at least in the population aged 50–75 years, seems to in-
deed be colonoscopy [16].

Interestingly, the prevalence of colorectal carcinoma is
lower in European countries with a long-standing and well-
established colorectal cancer screening programme such as
the Netherlands or Slovenia. Such countries also feature
clearly lower colorectal cancer mortality rates, highlight-
ing the benefits of a colorectal cancer screening pro-
gramme [17]. Furthermore, screening by colonoscopy
seems to be more efficient with respect to colorectal cancer
detection rate and reducing colorectal carcinoma incidence
than screening by sigmoidoscopy, particularly in women
[18–21] and stool-based tests for occult blood [22–25].

In conclusion, the observed slightly higher detection rate
of colorectal carcinomas in age group 5 (45–49) compared
to age group 6 (50–54) suggests that lowering the screen-
ing age to 45 years might help detect an increasing number
of patients with colorectal carcinoma or its precursors.
Early-stage detection could increase curative therapy and
improve life expectancy. This is supported by the recent
change in endoscopy practice recommendations for exam-
ple in the US, where the United States Preventive Services
Task Force (USPSTF) published an updated guideline sug-
gesting earlier colon cancer screening from age 45 in May
2021 [10], which was endorsed by all national gastroen-
terology societies (AGA, ACG and ASGE) [26]. Of note,
such screening recommendations should then also be ac-
companied by improved patient education and promotion
of healthier lifestyles [27]. In summary, current screen-
ing recommendations starting at age 50 should be critical-
ly questioned and the potential benefits of lowering the
screening age to 45 should be evaluated.
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