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Abstract

Background: Lynch syndrome (LS), an autosomal dominant disorder caused by
pathogenic germline variants in DNA mismatch repair (MMR) genes, represents the
most common hereditary colorectal cancer (CRC) syndrome. Lynch syndrome pa-
tients are at high risk of CRC despite regular endoscopic surveillance.

Objective: Our aim was to investigate the diagnostic performance of artificial in-
telligence (Al)-assisted colonoscopy in comparison to High-Definition white-light
endoscopy (HD-WLE) for the first time.

Methods: Patients >18 years with LS, with a pathogenic germline variant (MLH1,
MHS2, MSHé), and at least one previous colonoscopy (interval 10-36 months) were
eligible. Patients were stratified by previous CRC and affected MMR gene with a 1:1
allocation ratio (Al-assisted vs. HD white-light endoscopy) in this exploratory pilot
trial.

Results: Between Dec-2021 and Dec-2022, 101 LS patients were randomised and
96 patients were finally analyzed after exclusion of 5 patients due to insufficient
bowel preparation. In the HD-WLE arm, adenomas were detected in 12/46 patients
compared to 18/50 in the Al arm (26.1% [95% Cl 14.3-41.1] vs. 36.0% [22.9-50.8];
p = 0.379). The use of Al-assisted colonoscopy especially increased detection of flat
adenomas (Paris classification O-lIb) (examinations with detected flat adenomas: 3/
46 [6.5%] vs. 10/50 [20%]; p = 0.07; numbers of detected flat adenomas: 4/20 vs.
17/30, p = 0.018). The median withdrawal time did not differ significantly between
HD-WLE and Al (14 vs. 15 min; p = 0.170).

Conclusion: We here present first data suggesting that real-time Al-assisted colo-
noscopy is a promising approach to optimize endoscopic surveillance in LS patients,

in particular to improve the detection of flat adenomas.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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INTRODUCTION

Lynch syndrome, an autosomal dominant disorder caused by patho-
genic germline variants in DNA mismatch repair (MMR) genes (MLH1,
MSH2, MSH6, PMS2 and EPCAM), represents the most common he-
reditary CRC syndrome. Current analyses proposed one in 279 in-
dividuals of the general population to be a carrier of a pathogenic
germline variant.? Based on these estimates, about 300.000 in-
dividuals in Germany and approximately 1.000.000 in the United
States are expected to have LS.

Carriers of pathogenic variants are at high risk of CRC with a
cumulative incidence of up to 70% by the age of 70 despite regular
endoscopic surveillance.®> Although the prevalence of polyps in LS
seems to be similar to the general population, the pathway to CRC
appears to be accelerated, underpinning the importance of regular
colonoscopy surveillance.* Furthermore, small and flat adenomas are
especially prone to harbor high-grade dysplasia in LS.” Colorectal
carcinogenesis is complex and not completely understood. Adenomas
seem to be the most important precursor lesion, but alternative
pathways are also discussed.®

Colonoscopy quality depends on the experience of the endo-
scopist, procedural factors (e.g. bowel preparation) and certain
morphological characteristics of the lesion.” Thus, a significant
number of adenomas are still missed during colonoscopy, with re-
ported adenoma miss-rates in LS ranging from 12% to 62%. In
particular, small lesions as well as flat adenomas which are charac-
teristic for LS are often overlooked.®?

The National Comprehensive Cancer Network recommends the
use of high-definition white-light endoscopes (HD-WLE) in patients
with LS to ensure the detection of small lesions with a screening
interval of 1-2 years.'©

Recent data indicate that artificial intelligence (Al)-assisted colo-
noscopy, also known as computer-aided detection, may help to in-
crease both adenoma detection rate (ADR) as well as polyp detection
rate in the general population.t* Whether this also holds true for LS
patients is unclear at the moment as the use of Al-assisted colonos-
copy in LS has only been described in a single case report to date.'?

Therefore, the aim of the present study was to assess the ade-
noma detection rate with and without the use of Al-assisted colo-

noscopy in Lynch patients in an exploratory setting.

MATERIALS AND METHODS
Study design and setting

The study was approved by the local ethics committee [488/20; date
of registration 30-Nov-2020] and was registered on the German

Key Summary

Summarize the established knowledge on this subject

e Lynch syndrome (LS) is the most common hereditary
colorectal cancer (CRC) syndrome

e High risk to develop CRC despite regular surveillance

e Current European Society for Gastrointestinal Endos-
copy guideline recommends high-definition white light
endoscopy

e Wide variation of adenoma detection rate between 10%
and 22%

What are the significant and/or new findings of this study?

e First study to evaluate artificial intelligence assisted co-
lonoscopy in LS

e High adenoma detection rate in both study arms (HD
white-light endoscopy (HD-WLE) 26.1%,; artificial intel-
ligence (Al) 36%)

e Higher detection rate of flat adenomas using Al

e Similar examination times in both study arms

Clinical Trials Register (www.drks.de; DRKS00023157; date of
registration 9-Dec-2020). The trial start and first patient included
was on 10-Dec-2020.

This explorative, randomized controlled trial aimed to deter-
mine adenoma detection rates (ADR) under HD-WLE with and
without the use of real-time artificial intelligence (CADEYE) in
patients with LS at the National Center for Hereditary Tumor
Syndromes in Bonn, Germany. The study is reported in accordance
with the Consolidated Standards of Reporting Trials statement

reporting randomized controlled trials.*®

Patients

Consecutive asymptomatic patients undergoing regular endoscopic
surveillance for LS were approached to participate in the trial. Pa-
tients were eligible if they were aged 18 years or older and carriers of
a (likely-) pathogenic variant in MLH1, MSH2 or MSHé. Patients had
to have already participated in endoscopic surveillance with at least
one previous colonoscopy performed between the last 10-
36 months. Exclusion criteria were previous extensive colorectal
surgery (proctocolectomy or colectomy with ileorectal anastomosis)
or current pregnancy. Eligible patients were informed about the
study aims, procedures and potential risks by the endoscopist. After
sufficient time to consider participation (time span of 0-28 days),

written informed consent was obtained.


http://www.drks.de
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Randomization and allocation concealment

Patients were randomized with 1:1 allocation ratio to the two trial
arms. Randomization was stratified by previous colorectal surgery
(yes/no) and affected MMR gene (MLH1/MSH2/MSHé). Before start
of recruitment, the responsible study biometrician generated the
randomization list centrally. Randomization used computer-
generated random numbers and employed a random permuted
block design. Sealed opaque envelopes were prepared centrally by
the study biometrician and were provided to the study center.
Randomization was performed prior to the start of the procedure.

Endoscopic procedure

All patients were prepared with osmotic laxatives. The procedure
was performed with or without deep sedation at the discretion of the
endoscopist and patient. The endoscope was advanced to the (neo-)
terminal ileum. After reaching the (neo-) terminal ileum, time mea-
surement began and bowel preparation (Boston Bowel Preparation
Scale [BBPS]) was assessed. Patients with insufficient bowel prepa-
ration (defined as a BBPS score <2 in any segment) were excluded
from the final analysis.

When the patient was allocated to the Al group the Al system for
polyp detection and characterization (EW10-EC02 CAD-EYE system
from Fujifilm Japan) was running during withdrawal, whereas in the
control group the Al system was shut off. High-definition technology
(ELUXEO 7000 system, EC-760R-V/I colonoscope; Fujifilm, Japan)
was used for all examinations. Participating endoscopists had
extensive experience in LS endoscopic surveillance and were familiar
with the Fujifilm 7000 system. Colonoscopy was performed by three
endoscopists experienced (>1000 total colonoscopies and >300
colonoscopies in LS patients) in performing surveillance in LS
patients.

All detected polyps were described by size (measured by an open
biopsy forceps), anatomical location, and polyp shape according to
the Paris classification. Endoscopists used LCI, BLI and the Al char-
acterization mode to assess each lesion. Subsequently, the lesion was
resected endoscopically by using standard polypectomy techniques.
All lesions were sent in for histopathological diagnosis in a unique
histopathology container. Retroflection in the rectum was manda-
tory. When the patient was allocated to HD-WLE, inspection on
withdrawal was performed using HD-WLE.

The examination time was defined as the time spent on inspec-
tion (withdrawal time), excluding time for cleaning of the bowel and
the time spent on polypectomy. All adverse events (AEs) related to
the study intervention were recorded in the electronic case report
form.

An experienced gastrointestinal pathologist, blinded for the
endoscopic technique as well as the optical diagnosis of the lesions
detected during colonoscopy, was designated to this study. Fixation
was achieved by buffered 10% formalin. After fixation, the specimens

were described and sectioned transversely into 3 mm slices. This

allowed the identification of deep and lateral margins. Three or more
levels were cut through each block and stained with hematoxylin and
eosin.

Histological findings were reported according to the Vienna
classification of gastrointestinal neoplasia.

Advanced adenoma was defined as an adenoma >10 mm, with
villous morphology, or with high-grade dysplasia.

Study outcomes and definitions

The primary outcome measure of the study (adenoma detection rate/
ADR) was defined as the number of examinations in which at least
one adenoma is detected divided by the total number of endoscopic
examinations. Secondary outcome measures were the total and mean
number, size, morphology, and anatomical location of detected ade-
nomas as well as sessile serrated lesions, median examination times

and occurrence of AEs.

Sample size and statistical methods

This trial was performed with exploratory rather than confirmatory
intention due to the wide variety of published ADR in LS patients
between 10% and 22%.”1#7¢ Thus, no formal a priori sample size
calculation was performed. The planned sample size of 100 patients
(50 patients per treatment arm including 10% dropouts and invalid
cases) was deemed large enough to obtain ADR estimates.

Exact Clopper-Pearson confidence intervals were calculated for
detection rates. Group comparisons were performed using the Welch
Two Sample t-test for continuous variables and Fisher Exact Test for
categorical variables, respectively. All reported testing was two-
sided. Due to the exploratory intention of the study, no correction
for multiple testing was performed. Statistical analyses were carried
out with R 4.1.1 for Windows (R Core Team. R: A language and
environment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. URL: https://www.R-project.org).

Patient and public involvement and role of the
funding source

The study center was periodically monitored by a senior Clinical
Research Associate of the Clinical Research Unit of the Clinical Study
Core Unit of the University Hospital Bonn. The German patient
advocacy group (www.semi-colon.de) was involved in study design
and conduct of the study. Fujifilm Germany GmbH provided research
equipment on loan for this study. A research grant was obtained by
the medical faculty of the University Hospital Bonn (2020-FKS-03-E).
The funder had no role in trial design, execution, data analysis, and
interpretation, decision to submit paper or manuscript preparation.
All authors had access to the study data and reviewed and approved

the final manuscript.
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RESULTS

Between December 2021 and December 2022, 150 individuals with
LS were assessed for eligibility of which 101 patients were enrolled in
this trial. After excluding five patients (3 HD-WLE arm, 2 Al arm) due
to insufficient bowel preparation (BBPS <2 in one segment), the final
analysis included 96 patients, 46 in the control and 50 in the Al arm.
Figure 1 shows the flowchart.

The two study arms did not differ significantly in terms of general
patient characteristics. Almost half of all participants had a personal
history of CRC (40 patients; 42%). A history of extracolonic cancer
was documented in 28 patients (29%). In both groups the most
common mutation type was MSH2, followed by MLH1 and MSHé.

All patients had received at least one previous colonoscopy with
a mean time since the previous surveillance colonoscopy of
17 months in the HD-WLE and 16.5 in the Al arm. In 20% of the
previous colonoscopies at least one adenoma was detected. Baseline

characteristics are shown in Table 1.

Primary outcome

Analysis for the primary outcomes is summarised in Table 2. The
overall adenoma detection rate was 31.3% (95% Cl 22.2%-41.5%). In

the HD-WLE arm, adenomas were detected in 12/46 patients
compared to 18/50 in the Al arm, corresponding to a higher ADR
(26.1% [95% Cl 14.3-41.1] vs. 36.0% [22.9-50.8]; p = 0.379) and
mean number of adenomas detected per procedure (0.43 vs. 0.60) in
Al-assisted colonoscopy.

Secondary outcomes

In the Al arm a higher proportion of the detected adenomas were
completely flat (Paris classification O-llb) (17/30 [56.6%] vs. 4/20
[20%]; p = 0.018) and the number of examinations with detection of
completely flat adenomas was higher in the Al arm compared to HD-
WLE (3/46 [6.5%] vs. 10/50 [20%]; p = 0.074) (Table 3; Figure 2).

In addition, the rate of advanced adenomas detected was higher
in Al-assisted colonoscopy (4/50 [8%] vs. 2/46 [4.3%]; p = 0.063)
(Table 4).

In the subgroup of patients with a personal history of CRC, ADR
was higher than in the patients without prior colon surgery, with
higher adenoma detection rates in the Al arm in both subgroups
(without prior CRC: Al 8/28 (28.6% [95% CI 13.2-48.7]) versus HD-
WLE 6/28 (21.4% [95% Cl 8.3-41.0]); with prior CRC: Al 10/22
(45.5% [95% Cl 24.4-67.8]) versus HD-WLE 6/18 (33.3% [95% CI
13.3-59.0]). In patients without previous CRC no difference was

[ Enrollment ]

Assessed for eligibility (n= 150)

Excluded (n= 49)
+ Not meeting inclusion criteria (n= 31)

“| « Declined to participate (n= 9)
+ Other reasons (n=9)

Randomized (n= 101)

!

\ 4

—

Allocation ]

\4

Allocated to white-light endoscopy (n= 49)

+ Received allocated intervention (n= 46)

+ Did not receive allocated intervention (n= 3;
insufficient bowel preparation)

Allocated to Atrtificial Intelligence (n= 52)

+ Received allocated intervention (n=50 )

+ Did not receive allocated intervention (n= 2;
insufficient bowel preparation)

—

A 4

Follow-Up ] v

J

Lost to follow-up (n= 0)

Discontinued intervention (n=0)

Lost to follow-up (n= 0)

Discontinued intervention (n= 0)

Analvsis ] v

J

Analysed (n=46)
+ Excluded from analysis (n= 0)

FIGURE 1

Analysed (n= 50)
+ Excluded from analysis (n= 0)

Consolidated Standards of Reporting Trials patient flowchart
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TABLE 1 Baseline characteristics

Artificial Intelligence-assisted

White-light endoscopy (n = 46) endoscopy (n = 50) p-value
Age (years), mean £ SD; [range] 46.3 + 11.8;[23, 70] 50.3 + 11.9; [25, 75] 0.096
Female sex, n (%) 25 (54.4%) 30 (60.0%) 0.680
MLH1 pathogenic variant carriers, n (%) 17 (37.0%) 17 (34.0%) 0.832
MSH2 pathogenic variant carriers, n (%) 23 (50.0%) 25 (50.0%) 1
MSHé6 pathogenic variant carriers, n (%) 6 (13.0%) 8 (16.0%) 0.777
Personal history of colorectal cancer, n (%) 18 (39.1%) 22 (44.0%) 0.682
Personal history of colon surgery, n (%) 18 (39.1%) 22 (44.0%) 0.682
Right hemicolectomy, n (%) 13 (72.2%) 14 (63.6%) 0.737
Transverse colon resection, n (%) 0 (0.0%) 1 (4.5%) 1
Left hemicolectomy, n (%) 1 (5.6%) 2 (9.1%) 1
Sigmoidectomy, n (%) 1 (5.6%) 1 (4.5%) 1
Rectal resection, n (%) 3 (16.7%) 4 (18.2%) 1
Personal history of extra-colonic cancers, n (%) 9 (19.6%) 19 (38.0%) 0.071
Age at index colonoscopy (years), mean + SD; [range] 34.7 + 9.1; [18, 55] 36.7 + 12.0; [19, 74] 0.352
Elapsed time since last colonoscopy (months), mean 4+ SD 17.0 + 5.6 16.5 £ 5.3 0.645
Adenoma detected during last colonoscopy, n (%) 8 (17.4%) 11 (22.0%) 0.617

TABLE 2 Polyp detection rates

White-light endoscopy (n = 46) Artificial Intelligence assisted endoscopy (n = 50) p-value

Adenomas detected (n) 20
Examinations with adenomas (n) 12

Adenoma detection rate (%) with 95%-Cl 26.1, 14.3-41.1
Examinations with advanced adenomas (n) 2

Advanced adenoma detection rate (%) with 95%-Cl 4.3, 0.5-14.8

Polyps (n) 89
Examinations with polyps (n) 34

Polyp detection rate (%) with 95%-ClI 73.9, 58.9-85.7
Sessile serrated lesions detected (n) 5

Examinations with sessile serrated lesions (n) 4

Hyperplastic polyps (n) 38
Examinations with hyperplastic polyps (n) 22

30 1

18 0.379
36.0, 22.9-50.8

4 0.679
8.0,2.2-19.2

136

42 0.315
84.0, 70.9-92.8

8 1

7 0.528
41 0.064
22 0.838

noted in terms of adenoma localisation (right-sided adenomas 11/14
[78.6%] Al arm, 6/8 [75%] HD-WLE arm).

No significant difference was observed regarding size of ade-
nomas detected in the both study arms (Table 3).

Regarding sessile serrated lesions, we did not observe any sig-
nificant differences in terms of total numbers of detected lesions (5
vs. 8) and the number of examinations with sessile serrated lesions
(4/46 [8.7%)] vs. 7/50 [14%]; p = 0.528) between the Al and the HD-
WLE study arm. Two colorectal cancers were detected in one patient
in the Al group.

There were no significant differences in procedure-related fac-
tors (sedation, bowel preparation, procedure/withdrawal times) be-
tween the two groups (Table 5). No AEs were observed in any of the
study arms.

DISCUSSION

This is the first randomised controlled trial comparing HD-WLE to Al

for adenoma detection in Lynch surveillance. Although not significant,
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TABLE 3 Neoplastic lesions

Adenomas detected (n)
Mean adenomas detected
Adenomas detected (n)

Paris classification

Is-p (n)
O-lla (n)
0-lIb (n)

0-llc (n)

Examinations with completely flat

adenomas (0-11b) (n)

Flat (O-1lb) adenoma detection rate (%)

with 95%Cl

Size of adenomas in mm, mean =+ sd

Size

<5 mm
6-9 mm

>10 mm

Colorectal cancers detected (n)

White-light endoscopy (n = 46)
20

0.43

20

13

6.5, 1.4-17.9

4.9 + 3.3
15
2

Artificial Intelligence assisted
endoscopy (n = 50)

30
0.60
30

2

11
17

10

20.0, 10.0-33.7

54+ 44
22
3

p-value

0.377
0.082

0.018

0.074

0.626

0.520

FIGURE 2 Imagesof a3 mm flat adenoma (Paris classification O-11b) with high-definition white light endoscopy (a), with Artificial intelligence
assisted detection (b), Linked Color imaging (c) and Blue Light Imaging with differentiation mode (d). Additionally, images of an advanced

adenoma (Paris classification 0-11a) with high-definition white light endoscopy (e) and Blue Light Imaging with differentiation mode (f).
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TABLE 4 Advanced adenomas

White-light endoscopy (n = 46)

Advanced adenomas 2
detected (n)

Size >10 mm 1

High-grade 1
dysplasia

Villous histology® 0

Artificial Intelligence assisted

endoscopy (n = 50) Total
4 6
3° 4
1° 2
1 1

20ne lesion was larger than 10 mm with high-grade dysplasia.

bthe definition of advanced adenoma was changed during the course of the study according to new published European Society for Gastrointestinal
Endoscopy guidelines.?® Here, we use the definition as defined in the study protocol.

TABLE 5 Colonoscopy characteristics

White-light endoscopy (n = 46)

Complete colonoscopy (n) 46
Sedation
none 1
Propofol 45
Butylscopolamine 3
Procedure time in min, mean =+ sd 211 +58
Caecal intubation time in min, mean + sd 71+ 41
Withdrawal time in min, mean =+ sd 14.0 £+ 3.5
Boston bowel preparation scale >2 in every segment 46
no. of adverse events - baseline 0

Artificial Intelligence assisted

endoscopy (n = 50) p-value

50 1
0.479

0

50

7 0.321

220+ 53 0.425

7.0 £+ 35 0.891

150 £ 37 0.170

50 1

0 1

the use of Al resulted in an increase of the adenoma detection rate
and mean number of adenomas per patient suggesting for the first
time that even in a high-risk population under regular surveillance,
the quality of colonoscopy can be improved by using Al.

Adenomas are considered to represent the main precursors of
CRC in LS. Due to the accelerated progression from adenoma to CRC
in LS, high ADR is particularly important in these patients to minimize
the risk of carcinoma development. Accordingly, intensified surveil-
lance strategies with colonoscopies every one to 2 years have been
shown to reduce both CRC incidence and CRC-associated mortal-
ity.)”1? However, several studies have shown that a relevant pro-
portion of adenomas are missed even when examinations are
performed by experienced endoscopists. This is especially true for
flat lesions, which are typical for LS.° These missed adenomas are
considered a possible reason why patients with LS are at very high
risk for post-colonoscopy CRC with a cumulative 10-year incidence
of up to 8% despite endoscopic surveillance.>”

Therefore, there is an ongoing clinical need to develop and
evaluate new endoscopic techniques that may enable to optimize the
detection of adenomas in high-risk patient groups such as LS

patients.

In recent years, several clinical trials in the general population
have demonstrated that Al-assisted colonoscopy is a promising
approach, showing significant improvement in the detection of
polyps and adenomas compared with standard white light endos-
copy.?°72% In the present work, we show that this may also apply to
high-risk patient groups such as LS patients. However, it should be
noted here that despite a profound increase in ADR in the Al group
compared with the HD-WLE group, overall ADR was not significantly
different between the two groups. This is most likely due to the
relatively small sample size, reflecting the exploratory nature of our
study. Moreover, we already achieved a high ADR of 26% in the
WLE group, leading to less space for improvement. A certain
strength of our study is that it reflects a real-world surveillance
scenario by including a high proportion of patients with a history of
colorectal surgery and a previous surveillance colonoscopy 10-
36 months ago.

Al-assisted colonoscopy detected more completely flat (O-1lb)
adenomas than high-definition colonoscopy in our study. These le-
sions are characteristic of LS and previous studies have shown that
flat adenomas are more likely to be missed.? Therefore, our Al system

may help improve the detection of such flat polyps that are easily
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missed during colonoscopy. The fact that three of these flat ade-
nomas were already advanced adenomas may support the clinical
significance of this finding although this should be interpreted with
caution due to the limited sample size and the high interobserver
variability reported for the assessment of the Paris classification.?*

The improvement of polyp detection by artificial intelligence may
lead to an increased detection of clinically irrelevant lesions. How-
ever, in our study, no significant difference was found in the number
of hyperplastic lesions detected between the two study groups.

It has been shown that patient-related factors (age, gene, gender,
previous CRC) are associated with ADR and risk of CRC.%° In our
study, the patient groups did not differ significantly with respect to
these parameters. In addition, procedure related factors such as
insertion and withdrawal time, cecal intubation rate and BBPS score
are factors that have been shown to affect ADR.”?¢ In our study, only
patients with BBPS >2 in every segment were included. Furthermore,
complete colonoscopy was achieved in all patients. In terms of
insertion and withdrawal time, patient groups did not differ signifi-
cantly, suggesting that Al is not time consuming but might enhance
ADR.

Potential limitations of this study must be acknowledged. Most
importantly, we did not perform a sample size calculation but con-
ducted an exploratory study. This approach was chosen for the
following reasons. First, a large variance is found in published studies
regarding ADR for HD-WLE colonoscopy in LS (10%-26%).24°1¢
Second, based on previously published data, no valid estimate of
the potential effect of Al-based colonoscopy could be made because
published data varied considerably even in the general population,
although Al outperformed standard WL endoscopy in almost all
studies.?°-2% Third, to our knowledge, no studies have been per-
formed in cohorts encompassing a relevant number of patients with a
history of colorectal surgery, which further complicated a valid case
number estimate. For this reason, we opted for an exploratory study
design. These data must now be validated in a prospective random-
ized multicentre study. Based on our data, we calculated a sample
size of 362 patients per study arm (Cl 95%, power 80%; calculated
using PASS 11) will be needed.

Another possible limitation could be that only experienced
endoscopists with strong expertise in LS surveillance performed all
examinations. Thus, based on our data, no conclusions can be drawn
about the possible effect of Al support in less experienced examiners.
However, the current guideline by the European Society for
Gastrointestinal Endoscopy emphasizes that patients with LS should
be monitored in dedicated departments with appropriate expertise,
which is ensured in our study.?’

In conclusion, we here present first data suggesting that real-
time Al-assisted colonoscopy is a promising approach to optimize
endoscopic surveillance of Lynch patients, in particular to improve
the detection of flat lesions that are easily missed. However, it must
be taken into account that due to small sample size and the explor-
atory design, the results of the study do not allow any final conclu-
sion. Multicentre trials with large patient numbers are needed to

clarify this clinical important question.
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