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Surveillance findings in high-risk patients after baseline
computer-assisted detection colonoscopy: a propensity score
matching analysis
nt aff
ersity o

GAST

D

Thomas K. L. Lui, MD, Michael K. L. Ko, MBBS, Elvis W. P. To, MBBS, Wai K. Leung, MD

Hong Kong, China
Background and Aims: The impact of computer-assisted detection (CADe) on surveillance colonoscopy find-

ings remains unknown. We compare surveillance colonoscopy findings in patients with high-risk lesions detected
at baseline, with or without the application of CADe.

Methods: We included patients with high-risk baseline lesions who had undergone surveillance colonoscopy.
High-risk baseline lesions included advanced adenoma, advanced serrated lesion, or 3 or more adenomas at base-
line colonoscopy. Patients were divided into 2 groups according to baseline use of CADe (vs conventional detec-
tion), and matched by propensity score matching (PSM) in a 1:2 ratio for surveillance interval, baseline
characteristics, and index colonoscopy findings. The primary outcome was metachronous advanced adenoma
(AA) rate.

Results: Of 403 patients with high-risk baseline lesions and surveillance colonoscopy, 162 were included after
PSM. In patients with baseline use of CADe, both the advanced adenoma detection rate (11.1% vs 24.1%; P Z
.05) and the number of advanced adenomas per colonoscopy (0.1 vs 0.3; P Z .01) were significantly lower
than in those with conventional colonoscopy. Similar pattern was observed for the adenoma detection rate
(44.4% vs 63.0%; P Z .02) and the number of adenomas detected per colonoscopy (0.6 vs 1.2; P Z .01). The
cumulative incidence of patients with any metachronous adenoma or serrated lesion was significantly lower in
patients with baseline use of CADe than in those with conventional colonoscopy (log rank P Z .05).

Conclusions: Patients who had CADe use at baseline colonoscopy had significantly lower rates of metachronous
lesions, including advanced adenomas, on surveillance colonoscopy. (Gastrointest Endosc 2025;102:384-90.)
The application of computer-assisted detection (CADe)
during colonoscopy procedures has been demonstrated to
have a significant positive impact on improving the detec-
tion rates of colorectal adenomas, which are precancerous
lesions that can progress to colorectal cancer if left unde-
tected.1-4 Most current studies have focused on adenoma
detection rate (ADR) as well as the number of lesions de-
tected. However, it is argued that many of these additional
lesions detected by CADe are small, and the long-term
impact, particularly on mitigating the risk of subsequent
cancer development, remains questionable.5 The real-life
effects of CADe on the outcomes of surveillance colonos-
copy, particularly among patients with high-risk baseline le-
sions, have not yet been investigated. Based on simulation
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studies, potential positive benefit has been suggested, but
the actual supporting data are lacking.5,6

Because CADe is still relatively new and has not been
widely applied clinically, determination of post-colonoscopy
colorectal cancer rates between patients with or without
CADe use remains challenging. Instead, the present study at-
tempted to determine the risk of various metachronous le-
sions, including advanced adenomas (AAs), as a short-term
surrogate marker of the long-term impact of CADe.

The aim of this study was to compare the surveillance
colonoscopy findings in patients who had high-risk lesions
removed during baseline colonoscopy, with or without the
application of CADe. By examining the differences in rates
of various metachronous lesions, particularly advanced
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Lui et al Surveillance findings after CADe colonoscopy
lesions, between the 2 groups, the study helps to address
the potential role of CADe on future colorectal cancer risk.
METHODS

Data source and study design
This was a retrospective study of patients who had under-

gone colonoscopy with high-risk lesions removed in the
Queen Mary Hospital of Hong Kong from July 2019 to June
2024. For this study, we defined high-risk lesions as the pres-
ence of any AA or advanced serrated lesion (SL) or the detec-
tion of 3 or more adenomas during baseline colonoscopy. AA
was defined as an adenoma with diameter �10 mm, with
>25% villous histology, presence of high-grade dysplasia, or
carcinoma. Advanced SL was defined as any SL �10 mm,
including hyperplastic polyp, sessile serrated adenoma, and
traditional serrated adenoma. Electronic health records
were retrieved from the electronic patient record of the
Hong Kong Hospital Authority, which is the sole public med-
ical care provider for the 7.3 million local residents (https://
www.ha.org.hk).

For this study, we included only patients with high-risk
baseline lesions who had subsequent surveillance colonos-
copy performed. We excluded patients with history of in-
flammatory bowel disease, previous colorectal resection,
Peutz-Jeghers syndrome, hereditary colorectal cancer syn-
drome including familial adenomatous polyposis, or other
polyposis syndromes, those in whom the cecum was not
reached in any colonoscopy, and suboptimal bowel prepa-
ration (Boston Bowel Preparation Scale [BBPS] <6).

Patients’baseline demographics, comorbidmedical condi-
tions,medication use, index colonoscopyfindings andquality
(including bowel preparation quality and withdrawal time),
surveillance colonoscopy findings and quality, and endoscop-
ist experiencewere recorded.Wedefined an experienced en-
doscopist as onewith>5 years of experience in colonoscopy.
A trainee couldbe involved in theproceduresunder thedirect
supervision of an experienced endoscopist. We matched pa-
tients with CADe during the index colonoscopy with those
with conventional baseline colonoscopy without CADe by
means of propensity score matching (PSM) in a ratio of 1:2.
PSM analysis was used to balance all available covariates.

The study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) report-
ing guideline7 (Supplementary Table 1, available online at
www.giejournal.org). The study was approved by the Insti-
tutional Review Board of the Joint University of Hong
Kong-Hospital Authority HK West Cluster on February 2,
2023 (UW 23-054). Patient consent was waived owing to
the retrospective observation nature of the study.
Computer-assisted detection model and
colonoscopy procedure

The study used 2 CADe models: the commercially avail-
able OIP-1 (Olympus, Tokyo, Japan) and another prototype
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model developed by NISI (Hong Kong). The details of both
have been described previously.8-10 Both CADe systems
aided endoscopists on polyp detection using a color binding
box. The CADe systemwas typically activated onwithdrawal,
and all identified lesionswere removed and sent for histolog-
ic examination according to usual hospital practices. All colo-
noscopy was performed under a high-definition white-light
endoscopy system (Olympus HD290 or CF-EZ1500DL/I,)
in our center. Surveillance colonoscopy in all included
patients was performed with a standard high-definition
colonoscopy system without CADe application. The scope
withdrawal time from cecum to outside the body, after
excluding polyp removal and biopsy time, was measured
routinely. The quality of bowel preparation was assessed ac-
cording to the BBPS. Experienced pathologists determined
the histopathologic diagnosis according to theWorldHealth
Organization criteria according to standard hospital practice.

Outcomes
The primary outcome was advanced adenoma detection

rate (AADR) on surveillance colonoscopies. AADR was
defined as the proportion of patients with at least 1 AA de-
tected. Secondary outcomes included adenoma detection
rate (ADR), serrated lesion detection rate (SDR), advanced
serrated lesion detection rate (ASDR), number of ade-
nomas per colonoscopy (APC), number of advanced ade-
nomas per colonoscopy (AAPC), number of serrated
lesions per colonoscopy (SPC), and number of advanced
serrated lesions per colonoscopy (ASPC).

Statistical analysis
We conducted PSMwith the use of a 0.1 caliper to balance

patient attributes between those with or without baseline
use of CADe. The variables included patient’s age and sex,
smoking status, alcohol use, index colonoscopy result
(includingfindings onpolyps and adenomas, bowel prepara-
tion quality, and withdrawal time), endoscopist experience,
patient’s comorbid illness (including dyslipidemia, hyper-
tension, stroke, coronary heart disease, and chronic kidney
disease), and the use of medications that could modify the
risk of metachronous lesions (aspirin, statins, or metformin,
defined as consistent use for �90 days). The duration be-
tween the index and surveillance colonoscopies was calcu-
lated as the difference in days between the 2 procedures.
The surveillance colonoscopy intervals followed the recom-
mendation of the U.S. Multi-Society Task Force (USMSTF)
guidelines.11

The standardized mean difference (SMD) was used to
assess the disparity between study groups, with values <0.1
considered negligible. We used competing risk models to
examine the relationship between the 2 groups and out-
comes after adjusting for the variables. Results were ex-
pressed as subdistribution hazard ratios (SHRs) with 95%
confidence intervals (CIs). The Kaplan-Meier method was
used to calculate cumulative incidence curves, taking into
account competing risk events. Adjusted curve differences
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Figure 1. Flow chart of patient selection. CADe, Computer-assisted detection; PSM, propensity score matching.

Surveillance findings after CADe colonoscopy Lui et al
were compared by means of log rank test. Continuous vari-
ables were presented as mean � SD or 95% confidence in-
terval (CI) and compared with the use of the Student t-test.
Categoric variables are presented as n (%) and compared
by means of chi-square test or Fisher exact test where
appropriate. A P value of �.05 was considered to be statis-
tically significant.
RESULTS

Baseline characteristics
There were a total of 5892 patients who had undergone

colonoscopy from July 2019 to June 2024. Among them,
855 patients had undergone at least 1 surveillance colonos-
copy and 403 patients had high-risk baseline lesions. Dur-
ing the baseline colonoscopy examination, 54 patients had
used the CADe system (Fig. 1). After PSM, there were the
54 patients in the CADe and 108 in the conventional colo-
noscopy group, for a total of 162 patients included. The
baseline characteristics, before and after PSM matching,
are presented in Table 1. After the matching process, the
CADe and conventional groups were well balanced, with
all SMDs being <0.1.

The mean age of the matched patients was 68.0 � 6.8
years and 107 (66.0%) were male. On baseline colonos-
386 GASTROINTESTINAL ENDOSCOPY Volume 102, No. 3 : 2025
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copy, the median BBPS was 7 (interquartile range [IQR],
6-7) and the mean withdrawal time was 8.1 � 4.1 minutes.
The proportion of experienced endoscopists performing
the index colonoscopy was 43.4% (n Z 70).

The baseline ADR, AADR, SDR, ASDR of all included pa-
tients were 100% (n Z 162), 78.3% (n Z 127), 35.8% (n Z
58), and 4.3% (n Z 7), respectively. The mean numbers of
adenomas, AAs, SLs, and advanced SLs per colonoscopy at
baseline colonoscopy were 3.0 � 1.8, 1.1 � 1.0, 0.9 � 1.6,
and 0.06 � 0.1, respectively.

Surveillance findings
The mean duration between index and surveillance colo-

noscopy was 28.3 � 14.8 months. During surveillance colo-
noscopy, the ADR, AADR, SDR, and ASDR of all included
patients were 56.7% (n Z 92), 19.8% (n Z 32), 21.0%
(nZ 34), and 3.0 (nZ 5), respectively. The mean numbers
of adenomas, AAs, SLs, and advanced SLs per colonoscopy
were 1.1 � 1.5, 0.2 � 0.5, 0.4 � 1.0, and 0.04 � 0.2,
respectively.

Comparison of surveillance findings between
CADe and conventional colonoscopy

After PSM, both the AADR (11.1% [n Z 6] vs 24.1%
[n Z 26]; P Z .05) and the mean number of AAs per co-
lonoscopy (0.1 � 1.0 vs 0.3 � 0.5; P Z .01) were
www.giejournal.org
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TABLE 1. Patient’s characteristics before and after propensity score matching (PSM)

Before PSM After PSM

CADe
(n [ 54)

Conventional
(n [ 349) SMD

CADe
(n [ 54)

Conventional
(n [ 108) SMD

Age, y 68.4 � 8.4 68.9 � 5.4 �0.075 68.4 � 8.4 68.7 � 5.9 �0.048

Male 36 (66.7) 279 (79.9) �0.302 36 (66.7) 71 (65.7) 0.019

Smoker 9 (16.7) 81 (23.2) �0.163 9 (16.7) 17 (15.7) 0.025

Drinker 12 (22.2) 94 (26.9) �0.109 12 (22.2) 22 (20.4) 0.045

Comorbidity

Diabetes 19 (35.2) 92 (26.4) 0.191 19 (35.2) 38 (35.2) 0.000

Hypertension 37 (68.5) 295 (84.5) �0.382 37 (68.5) 74 (68.5) 0.000

Hyperlipidemia 14 (25.9) 135 (38.7) �0.274 14 (25.9) 27 (25.0) 0.021

Coronary heart disease 7 (13.0) 59 (16.9) �0.11 7 (13.0) 13 (12.0) 0.028

Chronic renal disease 3 (5.6) 15 (4.3) 0.058 3 (5.6) 4 (3.7) 0.088

History of stroke 1 (1.9) 9 (2.6) �0.049 1 (1.9) 1 (0.9) 0.079

Medication use

Aspirin 9 (16.7) 76 (21.8) �0.129 9 (16.7) 22 (20.4) �0.095

Statin 14 (25.9) 137 (39.3) �0.244 14 (25.9) 29 (26.9) �0.021

Metformin 9 (16.7) 49 (14.0) 0.072 9 (16.7) 17 (15.7) 0.025

Family history of CRC 5 (9.3) 75 (21.5) �0.343 5 (9.3) 12 (11.1) �0.061

During baseline colonoscopy

Diagnostic colonoscopy 26 (48.1) 192 (55.0) �0.137 26 (48.1) 53 (49.1) �0.018

Bowel preparation 7 (6-7) 7 (6-7) 0.028 7 (6-7) 7 (6-7) 0.093

Withdrawal time, min 8.3 � 4.1 11.2 � 8.0 �0.456 8.3 � 4.1 8.0 � 4.0 0.084

Experienced endoscopist 26 (48.1) 165 (47.3) 0.017 26 (48.1) 50 (46.3) 0.037

Olympus HD290 endoscopy 52 (96.3) 321 (92.0) 0.184 52 (96.3) 105 (97.2) �0.052

ADR 54 (100.0) 311 (89.1) 0.494 54 (100.0) 108 (100.0) 0.000

AADR 42 (77.8) 235 (67.3) 0.234 42 (77.8) 85 (78.7) �0.022

SDR 19 (35.2) 87 (24.9) 0.224 19 (35.2) 39 (36.1) �0.019

ASDR 3 (5.6) 19 (5.4) 0.005 3 (5.6) 5 (4.6) 0.042

APC 3.1 � 2.5 2.8 � 2.5 0.117 3.1 � 2.5 3.0 � 1.4 0.069

AAPC 1.1 � 1.1 0.9 � 0.9 0.147 1.1 � 1.1 1.1 � 0.9 0.009

SPC 1.0 � 2.2 0.5 � 1.0 0.331 1.0 � 2.2 0.9 � 1.2 0.088

ASPC 0.1 � 0.2 0.2 � 0.4 �0.422 0.1 � 0.2 0.1 � 0.2 0.039

During surveillance colonoscopy

Bowel preparation 7 (6-7) 7 (6-7) �0.301 7 (6-7) 7 (6-7) �0.006

Withdrawal time, min 9.2 � 4.3 9.1 � 3.2 0.034 9.2 � 4.3 9.0 � 2.9 0.063

Experienced endoscopist 24 (44.4) 160 (45.8) �0.028 24 (44.4) 46 (42.6) 0.037

Olympus HD290 endoscopy 51 (94.4) 317 (90.8) 0.138 51 (94.4) 103 (95.4) �0.042

Mean surveillance interval, mo 28.6 � 12.0 24.7 � 16.3 0.289 28.6 � 12.0 28.6 � 14.9 0.024

Values are presented as mean � SD, n (%), or median (interquartile range).
AADR, Advanced adenoma detection rate; ADR, adenoma detection rate; AAPC, advanced adenomas per colonoscopy; APC, adenomas per colonoscopy; ASDR, advanced
serrated lesion detection rate; ASPC, advanced serrated lesions per colonoscopy; CADe, computer-assisted detection; PSM, propensity score matching; SDR, serrated lesion
detection rate; SMD, standardized mean difference; SPC, serrated lesions per colonoscopy.

Lui et al Surveillance findings after CADe colonoscopy
significantly lower in patients who had CADe at baseline co-
lonoscopy compared with those with conventional colonos-
copy (Table 2). Similar significant differences were observed
for the ADR (44.4% [nZ 24] vs 63.0% [nZ 68];PZ .02) and
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the mean number of adenomas detected per colonoscopy
(0.6 vs 1.2; PZ .01).

The cumulative incidence of any metachronous ade-
noma or SL was significantly lower in the CADe colonoscopy
olume 102, No. 3 : 2025 GASTROINTESTINAL ENDOSCOPY 387
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TABLE 2. Findings on surveillance colonoscopy

CADe Conventional P value SHR

Detection rates, %

Adenoma 44.4 63.0 .02 0.60

95% CI 33.3-55.6 54.6-71.3 0.38-0.97

n 24 68

Advanced adenoma 11.1 24.1 .05 0.39

95% CI 5.6-18.5 18.6-31.5 0.16-0.96

n 6 26

Serrated lesion 14.8 24.1 .17 0.42

95% CI 7.4-22.2 18.6-31.5 0.17-1.02

n 8 26

Advanced serrated lesion 1.9 3.7 .52 0.46

95% CI 0-5.6 0-6.5 0.05-4.14

n 1 4

Mean no. of lesions (per colonoscopy) detected at surveillance colonoscopy

Adenoma 0.6 � 1.2 1.2 � 1.5 .01 NA

Advanced adenoma (SD) 0.1 � 1.0 0.3 � 0.5 .01 NA

Serrated lesion (SD) 0.3 � 1.0 0.4 � 1.0 .65 NA

Advanced serrated lesion (SD) 0.04 � 0.3 0.04 � 0.3 1.00 NA

CADe, Computer-assisted detection; NA, not applicable; SHR, subdistribution hazard ratio.

Surveillance findings after CADe colonoscopy Lui et al
group than the conventional colonoscopy group during
follow-up (0.53 [95% CI, 0.45-0.63] versus 0.69 [95% CI,
0.64-0.75]; log rank P Z .05) (Fig. 2). The SHRs of CADe
versus conventional were 0.60 (95% CI, 0.38-0.97) for ADR
and 0.39 (95% CI, 0.16-0.96) for AADR.
DISCUSSION

Multiple randomized controlled trials have confirmed the
benefits of CADe for improving ADR and number of adenomas
detected during colonoscopy.1,3 However, there is a paucity of
data regarding the long-term effects of CADe.6 The present
cohort study may provide the first piece of evidence support-
ing the role of CADe colonoscopy in reducing subsequent
incidence of AA in patients with high-risk lesions at baseline.
Specifically, we found that patients with baseline use of
CADehad a significantly lower incidence rate ofmetachronous
AAs (SHR, 0.29) and adenomas (SHR, 0.56) compared with
those with baseline conventional colonoscopy. Moreover,
69% of patients who underwent conventional colonoscopy at
baseline had metachronous adenomas or SLs during follow-
up, compared with 54% of those who had baseline CADe
colonoscopy.

BecauseCADe is only recently available, long-term follow-
up data in patients after CADe colonoscopy are sparse. Here-
in,wehave collected a cohort of patients who (1)were found
to have high-risk lesions at baseline colonoscopy and (2) had
already completed follow-up surveillance colonoscopy.
Despite the relatively small sample size of patients included,
388 GASTROINTESTINAL ENDOSCOPY Volume 102, No. 3 : 2025
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wewere able to demonstrate significant differences in detec-
tion rates of AA and adenoma.With the use of PSM to control
for potential confounding in baseline characteristics, surveil-
lance interval, and quality of colonoscopy, patients who had
baseline use of CADe were still found to have lower inci-
dence of AA and adenoma than those with conventional co-
lonoscopy at baseline. The reasons for these findings could
be due to the higher number of lesions removed during
CADe colonoscopy, including smaller lesions, that could
progress to advanced lesions with time. Although the differ-
ence in detecting metachronous SLs and advanced SLs did
not show statistical significance between the CADe and con-
ventional groups, a trend of lower detection rates for SLs was
noted in the CADe group. The generally lower occurrence of
metachronous SLs compared with adenomatous lesions led
us to consider that this trend may reflect inadequate statisti-
cal power.

A previous network meta-analysis demonstrated the
superiority of CADe over high-definition white light in de-
tecting both adenomas and AAs.12 Nevertheless, that anal-
ysis was constrained by the inclusion of only 5 CADe trials.
More recent meta-analyses comparing CADe and high-
definition white-light colonoscopy, which included over
20 randomized controlled trials, consistently demonstrated
the effectiveness of CADe in adenoma detection but not in
AA detection.1,3,13 These results could be deemed as more
reliable with the incorporation of a larger number of trials,
encompassing a wider patient demographic and various
CADe systems. However, our primary focus was on meta-
chronous lesion detection during surveillance colonoscopy
www.giejournal.org
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Figure 2. Cumulative incidence of metachronous adenomas or serrated lesions detected for the PSM cohort. CADe, Computer-assisted detection; PSM,
propensity score matching.

Lui et al Surveillance findings after CADe colonoscopy
after CADe. Although various factors could affect meta-
chronous lesion detection rate, we thought that the lower
adenoma miss rate after CADe application was the main
reason leading to our observations. With a mean surveil-
lance interval of 28 months, nonadvanced lesions missed
during the index colonoscopy could potentially progress
to advanced lesions. This finding is therefore in keeping
with the results of the meta-analyses on CADe.

In contrast, a recent meta-analysis on the role of CADe in
nonrandomized trials showed no clear benefit of CADe.14

The distinctive design of thatmeta-analysis, which used non-
randomized trials, introduced potential bias and confound-
ing factors that could not be controlled. As a result, the
conclusions might represent real-world application of
CADe rather than exclusively determining its efficacy. One
potential contributing factor could be the inadequate inter-
action between human users and artificial intelligence in the
nonrandomized trials.

To enable a fair comparison between the CADe and con-
ventional group, we standardized the detection rates of all
lesions at baseline by means of PSM. The rationale behind
adjusting the baseline detection rate is to replicate a real-
world clinical scenario, where the baseline detection rate
plays a significant role in determining the surveillance inter-
val. If adjustments were made to these factors, the major
remaining variable that could affect the risk ofmetachronous
lesions is the miss rate of colonic lesions during the index
procedure.

Our study findings help to address the important knowl-
edge gap on the actual impact of CADe other than simple in-
www.giejournal.org V
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crease in detection rates of smaller adenomas or polyps. This
finding could have potential implications for clinical prac-
tice. First, it is tempting to test in future prospective studies
whether the long-term risk of colorectal cancer, particularly
post-colonoscopy colorectal cancer, would be lowered by
the use of CADe. Second, although patients with CADe
tend to have lower rates of metachronous lesions on surveil-
lance in our study, further larger-scale studies would be
required to verify our results before any changes to the cur-
rent recommended surveillance intervals after the applica-
tion of CADe. In this regard, we have previously shown
that up to 19.1% of patients could have more frequent sur-
veillance with intervals shortened after CADe owing to the
increase in number of lesions detected, particularly if based
on the current USMSTF guidelines.15 Further research may
be needed to explore whether different recommended sur-
veillance intervals would be needed for patients after colo-
noscopy with CADe if our findings could be validated by a
large-scale prospective study in different centers.

This study has limitations. It was retrospective and could
be subject to selection bias. Although we used PSM to con-
trol for potential confounders that could affect subsequent
detection rates of various colonic lesions on surveillance co-
lonoscopy, there could still be inherent bias that could not
be completely eliminated. While results from prospective
studies are eagerly awaited, these early results could prompt
further investigation, particularly prospective randomized
trials, to determine the long-term impact of application of
CADe. Nonetheless, that kind of prospective study would
require a reasonably large sample size with long follow-up,
olume 102, No. 3 : 2025 GASTROINTESTINAL ENDOSCOPY 389
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Surveillance findings after CADe colonoscopy Lui et al
which would require preliminary data to justify. The present
study has a relatively small sample size. Despite this caveat,
statistically significant differenceswere observed, and the re-
sults likely reflect the true benefits of CADe. On the other
hand, some post-marketing studies have reported disap-
pointing CADe results in community hospitals,14 which
may be related to the poor interaction between artificial in-
telligence and human operators.16 Because we are a tertiary
referral and university hospital, we have been closely moni-
toring the performance of our endoscopists, andmost of our
endoscopists are highly familiar with CADe.8-10,17 Further
studies may need to explore the role of routine application
of CADe in daily community practices. Finally, we did not
find any significant difference inmetachronous SL detection
rates, which may or may not be related to the low frequency
of SLs, and we cannot rule out the possibility of differential
performanceof ourCADemodels in detecting adenomatous
versus serrated lesions. Further studies are necessary to
clarify this uncertainty.

In conclusion, the present study supports potential pos-
itive impact of CADe colonoscopy on reduction of meta-
chronous lesions, including AAs, during surveillance
colonoscopy. Further large-scale prospective studies are
needed to address the role of CADe on post-colonoscopy
colorectal cancer development.
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