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Abstract

Adenoma detection rate (ADR) is a key quality metric in screening colonoscopies. An adenoma detection rate of
greater than 30% reduces the incidence of colorectal carcinoma (CRC). Furthermore, studies have demonstrated an in-
verse relationship between ADR and the incidence of CRC. Computer aided detection (CAD) can improve ADR, but
these studies have largely been in major medical centers. In this retrospective single center observational study,
screening colonoscopies in average-risk patients were compared among 5 experienced endoscopists in the year before
and the year after implementation of the CAD (GI Genius). Training for GI Genius was completed in December 2021
and the technology was implemented the beginning of January 2022. We evaluated the adenoma detection rate (ADR) for
1838 screening colonoscopies in 2021 (before CAD incorporation) and 2629 screening colonoscopies in 2022 (after CAD
incorporation) to assess efficacy of AI-assisted colonoscopy. Our study demonstrates that the incorporation of CAD
technology in a group of experienced endoscopists in a community setting significantly improved ADR. The ADR of the
entire group increased significantly (p < 0.05) following the implementation of CAD technology. The improvement in
ADR was attributed to an increased detection of small (<6 mm) polyps. The clinical significance of improved detection
of small polyps is uncertain, and further investigation should be done on the economical benefit of incorporating an AI
model in the community setting.
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1. Introduction

S creening colonoscopy prevents colon cancer by
detecting and removing adenomatous polyps

which reduces the risk of the progression to colorectal
cancer.1 A key quality metric of a screening colo-
noscopy is the adenoma detection rate (ADR), which
is inversely related to the incidence of colorectal
cancer (CRC) after a screening colonoscopy.2 AnADR
of greater than 30% significantly reduces the inci-
dence of post screening colonoscopy CRC.3 Some
studies have found variability in ADR (ranging from
13 to 53% in certain cases) which has been attributed
to experience, fatigue, and case complexity.4,5

Computer aided detection (CAD) during a colo-
noscopy has emerged as an option to improve the
adenoma detection rate. Multiple studies in major
medical centers have demonstrated statistically
significant increases in ADR when compared to
unaided colonoscopy.6 One multicenter randomized
control trial showed that CAD technology led to
increased ADR in screening colonoscopies regard-
less of endoscopist experience.7 This study also
showed that AI-assisted colonoscopies led to sta-
tistically increased detection of number of ade-
nomas per colonoscopy as well. Furthermore,
polyps located in the cecum, ascending colon, and
rectum have traditionally been more difficult to
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detect. This observation is underscored by the
higher incidence of CRC in these locations following
a screening colonoscopy.8 CAD colonoscopies could
potentially overcome this limitation, since CAD
improves ADR in not only the distal colon but in the
proximal colon.7

ADR may decline as the operator fatigues over the
course of the day. In a retrospective study in
Australia, while both morning and afternoon colo-
noscopies demonstrated ADR greater than the
minimum benchmark of 30%, afternoon colonos-
copies had a statistically significant decrease in ADR
by 6% compared to the morning.9 With the incor-
poration of CAD technology into colonoscopies at
an academic setting, it was found that AI was able to
mitigate the effects of operator fatigue by main-
taining a consistent ADR throughout the day,
compared to the control group.10

Most CAD studies have been completed in large
referral centers or academic institutions. What is not
clear is if CAD technology can be used as a viable
tool to improve ADR in community hospital
outpatient setting. Our study aims to explore this
issue further, by evaluating the ADR in the year
before and the year after the incorporation of CAD
(GI GENIUS) in a suburban community outpatient
setting. Additionally, this study examined the effects
of CAD on ADR as it relates to polyp size, location,
and operator fatigue.

2. Materials & methods

A single-center retrospective study was per-
formed at Naples Community Hospital (NCH)
Endoscopy Center, Naples, Florida. This center
serves an outpatient population. The information
was obtained from digital records maintained at
NCH through PROVATION and EPIC. There are
many CAD systems, but the technology used in our
facility was the GI GENIUS. Briefly, the GI GENIUS
works to provide physicians with live alerts by
scanning the visual frames being processed through
the colonoscopy camera. It then analyzes the various
shapes, shadows, and lines using the AI software
and highlights the region of interest with a green
box for the physician. The physician then makes the
ultimate decision on whether to remove the polyp or
not based on their expertise.
Data from five experienced gastroenterologists

was collected for the years of 2021 and 2022 for
comparison. Experience was defined as greater than
5 years of clinical practice beyond fellowship
training. The CAD technology (GI GENIUS) was
implemented in the first week of January 2022 and
was utilized for every procedure. Each endoscopist

was aware that the CAD technology system was
activated, with removal of polyps based upon user
discretion. Polyps were then analyzed by GI pa-
thologists at NCH. Only screening colonoscopies for
average risk patients were recorded for each endo-
scopists from 2021 to 2022. If there was any signifi-
cant family history of colon cancer, those patients
were excluded from the study.
The primary outcome studied was the ADR for

each endoscopists in the calendar year 2021 and the
calendar year 2022. CAD (GI Genius) was imple-
mented in the first week of January 2022. The
following data was collected for each examination
including number of polyps, polyp size, polyp
location, procedure time, and total procedure
duration. Polyp size was categorized by either being
small (0e5 mm), medium (6e10 mm), or large
(greater than 10 mm). Polyp location, was catego-
rized as “cecum, ascending colon, hepatic flexure,
transverse colon, descending colon, sigmoid colon,
and rectum.” As a surrogate marker of operator
fatigue, the time of day (morning versus afternoon)
the procedure was recorded as well as the number
of adenomas detected during that period. The total
duration of each procedure was also recorded in
minutes for the morning and afternoon procedures.
In terms of statistical analysis, a ChieSquare test

was performed comparing the ADR between 2021
and 2022 to assess the primary outcome. For sec-
ondary outcomes, several Chi-square tests were
performed to assess the distribution of polyp size
before and after CAD incorporation, and polyp
location with ADR from 2021 to 2022. Finally, a Chi-
square test was utilized to assess for operator fa-
tigue by comparing the ADR of the morning and
afternoon colonoscopies for each year. The average
procedure duration for each year (2021 vs 2022) by
time of day (morning vs afternoon) was compared
via an unpaired T-test. A p-value less than or equal
to 0.05 was considered the benchmark for statistical
significance.

3. Results

Screening colonoscopies by five endoscopists
were examined from 2021 to 2022. The primary
outcome investigated the ADR before and after the
incorporation of the CAD technology in January
2022. In 2021, a total of 1838 screening colonoscopies
were completed and a total of 2629 screening colo-
noscopies were completed in 2022. Between 2021
and 2022, while 4 of the 5 endoscopists had an in-
crease in ADR after the incorporation of the CAD
technology, there was no statistical difference found
individually. When comparing the average ADR for
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all endoscopist a statistically significant difference
was detected between 2021 and 2022. The average
ADR in 2021 for all endoscopists was 47%, but
improved to 52% with the incorporation of the GI
genius model in 2022 (Fig. 1).
Among the various secondary outcomes exam-

ined was the difference in polyp size between 2021
and 2022. Polyp size was broken down into the
following categories: small (0e5 mm), medium
(6e10 mm), or large (greater than 10 mm). Among
all 5 experienced endoscopists studied, a statistically
significant difference was found in small polyp size
between 2021 and 2022. In contrast, no statistically
significant difference was found among polyps of

medium or large size (Table 1). Individually, there
was a statistically significant difference noted for
small polyps among endoscopist A and E, for me-
dium polyps among endoscopist C and E, and large
polyps only among endoscopist E.
In comparing data from 2021 to 2022 the differ-

ence in ADR at different locations within the colon
between all endoscopists was not significantly
different. When the ADR by location for each
endoscopists was evaluated, there were statistically
significant differences in ADR among two of the
endoscopists at the hepatic flexure (endoscopist B
and endoscopist D) and rectum for endoscopist A.
Interestingly, the ADR was reduced in these

Fig. 1. The ADR was compared among 5 endoscopist between 2021 and 2022 - when the CAD technology was implemented. Individually, there was
no statistically significant difference in ADR among endoscopists. On the contrary, when investigating the group data among endoscopists between
2021 and 2022, there was a statistically significant difference with a P value of 0.017.

Table 1. Cumulative and proportionate data of adenomas by polyp size.
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locations. Only one endoscopist (E) improved in
location specific ADR (the cecum and sigmoid
colon) following implementation of CAD (Table 2).
Finally, when evaluating the effect of operator

fatigue on ADR, a statistically significant difference
was not found when comparing the ADR for the
morning and afternoon procedures for each endo-
scopists in 2021 and 2022. Upon reviewing individ-
ual data for the endoscopists, three (A, D, E) had a
trend of decreased ADR in the afternoon compared
to the mornings in both years. However, only one

endoscopist (endoscopist D) was found to have a
statistically significant difference in the reduction of
ADR in the afternoon compared to the morning in
2022 when the CAD technology was active (Table 3).
Another secondary outcome studied to assess

operator fatigue was total procedure time. The
comparison should be between the morning vs af-
ternoon in 2021. The hypothesis is that fatigue will
affect the duration of a procedure. In 2022 with AI
the hypothesis is that any fatigue related effect on
duration of procedure will be eliminated by use of

Table 2. Cumulative adenomas with ADR by location per endoscopist.

Table 3. Comparison of ADR by morning and afternoon for 2021 and 2022 by endoscopist.
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AI. The comparison should be between the morning
vs afternoon in 2022. When looking at the data
amongst individual physicians, endoscopist A was
noted to have a statistically significant decrease in
procedure time in both the morning and afternoon
from 2021 to 2022 (Table 4).

4. Discussion

In this retrospective community-based study of
CAD (GI Genius) among a group of experienced
endoscopists, we found a statistically significant in-
crease in ADR from 48 to 53% in the year following
the utilization of CAD. This study found that the
increase in ADR was largely due to the increased
detection of smaller polyps (<6 mm). This finding is
consistent with reported study on AI-assisted
colonoscopy.11,12

To the question of whether CAD can enhance
ADR in each colonic segment, we examined ADR in
relation to location with the colon. There was only
one endoscopist who showed a significant
improvement in ADR in a particular segment within
the colon. Curiously, three endoscopists had
reduced ADR within various locations of the colon
(cecum, rectum, and hepatic flexure) following the
implementation of CAD. This data suggests that AI
technology may not lead to improved detection of
polyps within difficult locations of the colon. When
considering that the AI technology utilizes the co-
lonoscopy camera to process and detect polyps,
future innovations focusing on optimizing image
quality may lead to better detection of polyps in
difficult locations.
Another area this study investigated was the

impact of AI technology in mitigating operator

fatigue. Interestingly, there was no statistically sig-
nificant reduction in ADR between 2021 and 2022
when comparing morning to afternoon cases. There
was an insignificant decrease in ADR in the after-
noon in 2021, which persisted in 2022 when the CAD
model was implemented. This suggests that CAD
was not able to overcome or mitigate the impact of
operator fatigue. Endoscopists should be mindful of
the effect of fatigue on the effective performance of
screening colonoscopy and should consider limiting
the time allocated to procedures on a particular day.
There are a number of limitations to this study. It

is retrospective. It is not randomized. An additional
limitation of this study was that some screening
studies were deferred during 2020 due to the
COVID pandemic. This is the explanation for the
reduced numbers of screening examinations in 2021
vs 2022. Furthermore, given that the CAD system
was in its first year in 2022, there was likely a
learning curve in terms of comfort level that may
have impacted the way endoscopists interacted with
the AI technology. For instance, this may have
influenced endoscopists to remove polyps that they
typically would not since they were being prompted
by the AI system, leading to increased resections of
smaller polyps.
The features of this study that make it relevant is

that it represents the implementation of AI tech-
nology among a group of experienced endoscopists/
gastroenterologists. This point is underscored by the
high baseline ADR of each endoscopists compared
to the benchmark goal of greater than 30%, prior to
even the use of the CAD model in 2022. Interest-
ingly, the baseline ADR of endoscopists in our study
was also considerably higher than that of expert
endoscopists in the multicenter study done in

Table 4. Average procedure duration per endoscopist in the morning and afternoon for 2021 and 2022.
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referral centers; their pre-CAD ADR was around
32.8% compared to 48% in our group.7 After the
incorporation of the CAD model, the ADR among
expert endoscopists rose to 42.3% in the multicenter
study, while it increased to 53% in our group.7 Thus,
while the CAD model led to a higher ADR among
our community endoscopists, there was a larger
improvement of approximately 10% in the larger
referral center study, suggesting that a low baseline
ADR may impact the efficacy of the CAD model.
Moreover, our study is a suburban community
setting which is where the overwhelming majority
of screening colonoscopes are performed in the
United States.
The increased ADR that was observed following

implementation of CAD suggests a clinical benefit
to this technology. The risk for advanced colorectal
cancer with small polyps is minimal, as the most
high-risk adenomas are typically greater than
10 mm.13 However, in our study this increased ADR
could be wholly attributed to an increase in the
number of small (<6 mm) adenomatous polyps
identified and removed.
Thus, this raises the question of how clinically

relevant the 5% increase in ADR is in this patient
population. When considering the immediate tech-
nology costs and the cost of increased numbers of
colonoscopies in the future due to reduced surveil-
lance intervals, future studies should analyze the
economic impact of incorporating a CAD model in
practice. Finally, given that the CAD model appears
to have a net positive impact in ADR, perhaps the
greatest benefit for implementation of this technol-
ogy would be among endoscopists with a lower
baseline ADR rate.
In summary, this study demonstrated that in a

community hospital setting CAD significantly in-
creases ADR in screening colonoscopies though
increased detection of small (<6 mm) polyps. This
increased detection of diminutive polyps may have
minimal clinical impact but will certainly increase
health care costs.
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