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Computer aided polyp detection (CADe) is one of the most heavily studied applications of artificial 
intelligence in clinical medicine and may serve as a valuable adjunct for gastrointestinal endoscopists. 
Randomized controlled trials have demonstrated that CADe improves adenoma detection rates, 
particularly of smaller polyps and sessile serrated lesions. In this review, we provide an overview of 
the potential benefits and harms associated with CADe, as well as the limitations observed in real-
world implementation. While modeling studies have demonstrated that CADe may be a cost-effective 
strategy to improve colonoscopy quality, it remains to be seen whether it will have a meaningful 
impact on colon cancer incidence rates, highlighting an important direction for future research. 
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INTRODUCTION

Colorectal cancer prevention through 
screening colonoscopy depends on one 
critical factor: the reliable detection and 

removal of precancerous polyps. Recent society 
guidelines increased the adenoma detection rate 
(ADR) performance goal from 25% to 35%, with 
differing thresholds by sex.1 While numerous tools 
and techniques have been introduced over the years 

to enhance polyp detection, few have yielded 
performance gains as substantial as those seen 
with the advent of computer-aided polyp detection 
(CADe).2 As missed lesions are a major driver 
of post-colonoscopy colorectal cancer (PCCRC), 
CADe may offer a meaningful opportunity to 
reduce this risk.3 (Fig 1a./1b.). Although more 
than 40 randomized trials have demonstrated the 
benefit of CADe in increasing polyp detection, real-
world data have been more variable.4 Important 
questions remain about the clinical benefit and 
cost-effectiveness of CADe across varied clinical 
settings, and whether incremental gains in ADR 
can further reduce colon cancer risk, particularly 
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among endoscopists who already meet or exceed 
established quality benchmarks.5

The State of Evidence for CADe
The evidence demonstrating the benefit of CADe-
assisted colonoscopies is generally very strong with 
numerous trials across North America, Europe, and 
China demonstrating that CADe improves polyp 
and adenoma detection rates, which are important 
surrogate markers for long term outcomes linked 
to preventing colorectal cancer incidence. Early 
clinical trials that compared standard colonoscopy 
to colonoscopies with computer-aided detection 
found a significant increase in ADR when artificial 
intelligence systems were used.6 Wang et al.’s 
study, which was one of the first to investigate 
CADe, found that AI-assistance significantly 
increased ADR from 20% to 29%. Wallace et al. 
later investigated the impact of AI on adenoma miss 
rates, or the number of lesions that were missed 
by an initial colonoscopy, calculated as a ratio of 
adenomas detected in a second colonoscopy to the 
cumulative detected between the first and second. 
This study found that AI detection tools reduced 
the miss rate of neoplasia two-fold, improving the 
efficacy of screening colonoscopies.7

Much of the documented benefit of CADe 
technology seems to be driven by improving 
detection of smaller polyps. Hassan et al. conducted 
a meta-analysis of 21 randomized control trials 
investigating CADe and found that overall, CADe 

did not increase the number of advanced adenomas 
identified per patient, but did increase the number 
of diminutive adenomas, or adenomas that are less 
than 5mm, identified per colonoscopy.8 Another 
meta-analysis involving 25 trials found that CADe 
was associated with higher sessile serrated lesion 
detection rates (SSLDR).9 These are the same 
lesions that are often missed and responsible for 
post-colonoscopy colorectal cancers, or cancers 
that are diagnosed after an initial negative 
colonoscopy.10 Considering the updated quality 
benchmarks for colonoscopy in 2024 now call 
for SSLDR as a new priority quality indicator, 
emerging data regarding the ability of CADe to 
improve sessile lesions is particularly important.1

Variable Impact of AI
The effects of CADe on polyp detection also seem 
to vary in different clinical settings and in the hands 
of different endoscopists. For instance, in several 
community-based and observational trials, CADe 
benefit has been more variable.11 In fact, one study 
even showed that CADe seemed to have a negative 
effect, leading to lower ADR after it was introduced 
in a large volume center to assess its real-world 
capabilities.12 There are a variety of potential 
explanations for this, ranging from variability in 
baseline adenoma detection rates, endoscopist 
engagement with the technology, to subtle 
differences in clinical practice environments—all 
of which may influence real-world effectiveness 

Figure 1a. Computer aided polyp detection (CADe) 
of polyp at very edge of screen

Figure 1b. Same polyp, subsequently centered by 
endoscopist prior to resection
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autopilot, endoscopists working alongside CADe 
to naturally redistribute cognitive effort. These 
shifts don’t necessarily signal loss of skill but rather 
an evolution in how expertise is applied when 
augmented by technology. Nonetheless, it will be 
critical to design clinical training and workflow 
models that preserve core clinical capabilities while 
leveraging the advantages of AI.

It’s certainly possible that with diligence, AI can 
be safely incorporated into screening colonoscopy, 
without decreasing endoscopists’ skill level, as 
many individual endoscopist had demonstrated 
in this study. However, what is less certain is the 
impact that AI may have on trainees who have yet 
to build a foundational skillset. “Never-skilling” is 
the concept that a novice or trainee never manages 
to develop the core competencies for endoscopy 
because they are likely to rely heavily on computer 
vision to identify abnormal polyps versus their own 
intuition. It is undeniable that CADe improves the 
quality of trainees’ colonoscopies by significantly 
increasing ADR and SSLDR and helps to meet 
benchmarks delineated by the American College 
of Gastroenterology.15 Combatting “never-
skilling” may look like implementing accreditation 
requirements that trainees complete some number 
of colonoscopies without AI-assistance to become 
competent on their own. 

Slow Adoption from Societies
There continues to be hesitancy in the large-scale 
adoption of CADe. Early last year, the British 
Medical Journal released a living practice guideline 
that recommended against the routine use of CADe 
in adults undergoing a colonoscopy.16 Much of 
this is due to inconclusive and variable data on 
whether CADe significantly improves adenoma 
detection rate to lead to an actual reduction in 
colon cancer prevalence. Given the relative 
infancy of artificial intelligence tools, there are 
no longitudinal studies yet to assess the long-term 
impact of CADe on reducing colorectal cancer 
rates. A microsimulation study was conducted to 
model the impact of CADe on 10-year colorectal 
cancer incidence and mortality rates amongst 
patients aged 60 to 69. The study concluded that 
there would be no significant change in colorectal 
cancer incidence with CADe.17 However, the study 
is unable to account for the constantly evolving 

of technology adoption. These findings underscore 
that while CADe offers promise, its performance is 
not immune to clinical context and operator factors. 

Another factor that may influence the benefit 
of CADe is the expertise and baseline performance 
level of the endoscopist performing the procedure. 
Studies conducted in settings with lower average 
ADRs have shown that CADe can significantly 
enhance detection, helping to close quality 
gaps.8 Among those with already high ADR, the 
added benefit of CADe appears more limited, 
suggesting a ceiling effect where the opportunity 
for further improvement is inherently constrained. 
Moreover, even if CADe does provide an ADR 
benefit for physicians with high baseline ADR, 
it is questionable whether these incremental 
performance gains translate to real clinical benefit 
for patients by reducing interval colon cancer risk.5 

The observation that AI appears to 
disproportionately benefit less experienced 
endoscopists has also sparked ongoing debate 
around its impact on innate skill.13 A retrospective 
study from Poland evaluated adenoma detection 
rates in endoscopists three months before and 
after implementation of CADe in their endoscopy 
suites. Interestingly, the study found a small 
decline in ADR when endoscopists returned to 
conventional colonoscopy, raising concerns that 
prolonged reliance on CADe might degrade 
natural detection ability, otherwise known as “de-
skilling”.14 However, on closer analysis, it seems 
unlikely that this represents true erosion of skill 
as it’s difficult to imagine that well-established 
pattern recognition and polyp detection instincts 
would disappear after only a few months of AI use. 
More plausibly, this reflects a natural cognitive 
adaptation, a shift in attention or off-loading of 
certain detection tasks to the AI. As with pilots 
using autopilot, some redistribution of cognitive 
effort is expected when humans operate alongside 
assistive technologies. This attentional rebalancing 
may reduce vigilance in the short term but does not 
necessarily imply permanent loss of ability. 

Moreover, this type of cognitive adaptation is 
neither surprising nor unique to medicine. It mirrors 
what we observe across many domains of life with 
the steady march of technology. Just as drivers 
recalibrate their spatial awareness when using GPS, 
or pilots adjust attentional focus when flying with 
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nature of these artificial intelligence tools, which 
stands to improve in effectiveness over time. 

Society guidelines also acknowledge the 
risks associated with widespread incorporation 
of CADe. The same modeling study found that 
while there were no significant differences in 
adverse events for either arm, CADe could lead to 
increased unnecessary surveillance after screening 
colonoscopies and a higher burden on the health 
care system.17 CADe may also lead to unnecessary 
resections, mostly of small hyperplastic polyps. 
Altogether, these additional interventions 
would culminate in additional and unnecessary 
healthcare spending and brings to question the 
cost-effectiveness of this tool.

Cost Effectiveness of CADe
Currently, there are only a few CADe devices 
that have FDA approval, and their widespread 
implementation would come with an initial upfront 
cost. However, over time, the hope is that money 
saved from avoiding costly colorectal cancer 
treatment would offset this investment. One group 

of researchers modeled the economic implications 
of artificial intelligence on screening colonoscopies 
for the US health care system. They estimated that 
the costs of AI systems would be $19 per procedure 
based on the prices of available AI tools at the 
time of the study.18 The marginal benefit of AI 
colonoscopy on colorectal cancer incidence and 
mortality had a significant impact on overall cost 
to the health care system. The model showed that 
screening colonoscopies with AI would reduce 
the cost of a colonoscopy by $57 per individual 
when assuming just a 60% screening uptake, 
even when accounting for additional surveillance 
colonoscopies and polypectomies with pathology. 
Yearly, this would amount to $290 million of 
savings for the country.18 So, while AI-assisted 
colonoscopies may lead to more surveillance, in 
the long term it may still be cost effective on a 
population level.

Beyond CADe: CADx, CAQ and More
Following computer aided detection, the natural 
next step in implementing artificial intelligence to 

Improved adenoma detection rate (ADR) when 
compared to most endoscopic interventions, 

especially in less-experienced endoscopists

Increased ADR in New Endoscopists

Demonstrated cost-effectiveness for health 
systems, driven by savings from reduced 

colorectal cancer burden

Cost Reduction at System Level

Increased sessile serrated lesion detection rate 
(SSLDR) results in greater ability to meet new 

colonoscopy quality benchmarks

Increased SSLDR

Benefits of CADe

Inconsistency in user ability to utilize AI, as well 
as muted benefit in experienced endoscopists, 
results in equivocal benefit in real-world studies

Variable Results in Clinical Practice

Increased cost of implementation and upkeep 
can be prohibitive to many practices, representing 

a challenge to adoption

Higher Upfront Cost and Upkeep

Redistribution of cognitive effort from CADe use 
may drive ‘deskilling’ and ‘never-skilling’ in non-
AI-trained endoscopists and endoscopic trainees

Potential Risk of Deskilling

Drawbacks of CADe

Figure 2.  CADe demonstrates numerous benefits to implementation in daily practice, but also faces challenges 
that may limit utilization and uptake outside of academic centers.
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CONCLUSION
AI-assisted colonoscopy is among the most 
extensively studied applications of artificial 
intelligence in clinical medicine, with growing 
evidence and rising enthusiasm pointing toward its 
inevitable integration into routine practice.23 But 
gastroenterologists must be vigilant of how heavily 
they rely on these tools as an adjunct to their own 
clinical acumen. Different gastrointestinal societies 
have been hesitant to embrace these tools in their 
recommendations due to an uncertainty over the 
real-world effects on downstream colon cancer 
risk. Some of the heterogeneity in published 
outcomes may be explained by variability in 
endoscopists’ baseline expertise, technique, and 
adenoma detection performance. In general, 
endoscopists with less experience or lower baseline 
adenoma detection rates appear more likely to 
derive measurable benefit from AI assistance, 
but this also raises legitimate concerns about 
“deskilling” and “never skilling,” particularly 
in trainees. However, these AI tools appear to 
provide a tangible mechanism to improve the 
quality of colonoscopies and modeling studies 
hint that improvements in colonoscopy quality 
associated with AI assistance could ultimately yield 
downstream healthcare cost savings. AI assistance 
for adenoma detection is still in an early phase of 
the adoption curve, and as models continue to be 
trained, their efficacy too will likely improve. With 
a healthy degree of caution, implementing these 
tools can help gastroenterologists meet important 
benchmarks and improve clinical care. 
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