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Learning ODbjectives

« Summarize advances in artificial
intelligence in the field of endoscopy and
how they can be applied to current
clinical practice
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Why is This Important?
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Common Terminology in Al Research

Artificial Intelligence: computer systems that can
perform tasks that normally require ‘human
intelligence’. Examples: visual perception, speech
recognition, natural language processing, self-driving
cars

Machine learning: A set of computational methods
that involves using mathematical models to learn to
make decisions and outline patterns from data.
Examples: Linear regression, boosted trees, random
forests, support vector machines

Deep learning: A subset of machine learning that
relies on multi-layered neural networks to extract
information from multiple feature inputs to learn from
complex inputs

Computer vision: technology that allows computers
to “see” and interpret visual content (photos, video)
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Common Terminology in Al Research

Large Language Model: Models that process vast
amounts of text data (usually scraped from the
internet)
» Usually transformer architecture
« "Generative.” Take an input text - predict the
next word/token
« Adaptable
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Why Now? (2012-Present)

* Tremendous growth in computational
power

= Avalilability of big data

» Advanced machine learning algorithms
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Applications

Predictive
Modeling
Computer-aided diagnosis

Computer-aided detection (CADe) (CADXx)
X

Endoscopic Quality Assessment Al assisted reporting/analytics Ambient Clinical Intelligence

S. Thakkar




Computer Aided Detection

* The most 'advanced’ application of Al

» Several FDA approved CADe systems in the
U.S.

* Near-real time delineation of polyps during
colonoscopy

Repici et al. Gastroenterology 5/3/20; 512-
520.E7
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Glissen Brown et al. VideoGIE. 4/2020; P135-137
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Computer Aided Detection

= GIl-Genius, Medtronic, Minneapolis, MN

* Endoscreener Wision, Al, Shanghai, China and
Micro-Tech Endoscopy, Ann Arbor, Ml

= Magentig-Colo, Magentiq EYE LTD, Haifa, Israel

= SKOUT, Iterative Health, Cambridge MA USA and
Provation, Minneapolis, MN

“ More pending
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The Evidence

* 685 patients undergoing screening, surveillance,
or diagnostic colonoscopy across 3 endoscopy
centers in ltaly

« Patients randomized 1:1 to receive HDWL
colonoscopy or Al-assisted colonoscopy (single
screen)

 Significant increase in ADR (54.8% vs 40.4%)
with a relative risk of 1.30 (95% ClI, 1.14-1.45

« Higher APC

» No significant difference in withdrawal time or
resection for FPs

Repici et al. Gastroenterology. 5/2020; 512-520.E7
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The Evidence

» Meta-analysis of 14 RCTs containing 10,928
patients

* 52% increase in ADR in CADe vs. control (OR,
1.52; 95% CI, 1.39-1.67, P = 0.04, 12 = 47%).

* 65% reduction in AMR (OR, 0.35; 95% CI, 0.25-
0.49, P <0.001, 12 = 50%)

* 93% increase adenomas > 10 mm de- tected (OR
1.93; 95% CI, 1.18-3.16, P < 0.01, 12 = 0%).

» Decrease in SSLMR

Shah et al. Journal of Gastroenterology & Hepatology 11/9/2022 Nov 9.
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Tips and Tricks

Bilal et al. Am J Gastroenterol 7/2020; 115(7):963-966.
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Tips and Tricks

* Mucosal inspection techniques paramount

 Toggle on during withdrawal after cleaning

 Limit bubbles, suction polyps

 Toggle on during tool deployment but off during
Intervention

Bilal et al. Am J Gastroenterol 7/2020; 115(7):963-966.
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Tips and Tricks

Glissen Brown et al. VideoGIE. 4/2020; P135-137
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Questions and Controversies In
CADe

* Hold outs and delayed uptake

* Question of de-skilling and CADe in the
training curriculum

 Lack of benefit in some trials (see above)

 Task specific "Al" sows doubt

* Cost
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Future Directions: Combined Systems

Video Credit: https://Ipixel.net/
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Future Directions in Colonoscopy

Images courtesy of EndoSoft
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Future Directions in Colonoscopy

Kamitani et al. ] Clin Med. 2022 May 22;11(10):2923
Image courtesy of Dr. Shyam Thakkar and Allegheny Health Network
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Other Applications of CADe/CADX

= CADe/CADx for detection of
UGI malignancies and BERN
(Arribas et al Gut 2020)

= CADx for pathology slides
(lizuka et al. Sci Rep 2020)

= VCE: Automatic detection of
protruding lesions, flat lesions,
CeD, parasites (Saito GIE 2020,
Ding Gastroenterology 2019,
Zhou Comput Biol Med 2017)

Saito et al. GIE. 7/2020; 92(1):144-151
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Other Applications of CADe/CADX
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Other Applications of CADe/CADX

Saito et al. GIE. 7/2020; 92(1):144-151
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Other Applications of CADe/CADX

= EUS: CADx for benign vs.
malignant hepatic masses
(Marya GIE 2020); AP vs.
PDAC (Marya Gut 2020)

= IBD: Automatic
segmentation of CTe
images (Stidham IBD
2020) endoscopic RD and
Mayo score (Bossuyt et al
Gut 2020; Ozawa 2019)

Marya et al. GIE. 5/2021; 93(5):1121-1130.el.
Bossuyt et al. Gut. 10/2020; 69(10):1778-1786.
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Other Applications of CADe/CADX

= Predictive Modeling

= Natural Language Processing

(automated report generation;
ChatGPT)

= And more!
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Predictive Modeling

Kudo et al. Gastroenterology. 3/2021; 160(4):1075-1084.e2.
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Natural Language Processing

Images courtesy of Endosoft
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Generative Al And
Foundation Models

Howell et al JAMA 2024 Jan 16;331(3):242-244.
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Generative Al And
Foundation Models

* Foundation models:
= Eg ChatGPT, DALL-E2

* Neural networks (eg
transformer
architecture)

= Unsupervised learning

= Broad, flexible outputs,
generative

Bommasani et al arXiv:2108.07258
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https://arxiv.org/abs/2108.07258

Generalist Medical Al

Moor and Rajpurkar et al. Nature 2023
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CME/MOC Question:

Best Practices for CADe include all of the

following except:

a. Toggling the device off during insertion and
cleaning and on during a “clean” withdrawal

b. Toggling device on during intervention

c. Toggling the device off during intervention

d. Limiting bubbles and suction polyps during
withdrawal

Joint Providership
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CME/MOC Answer:

Best Practices for CADe include all of the

following except:

a. Toggling the device off during insertion and
cleaning and on during a “clean” withdrawal

b.Toggling device on during intervention

c. Toggling the device off during intervention

d. Limiting bubbles and suction polyps during
withdrawal
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Take Home Points

1 CADe is a solved problem in colonoscopy and
multiple algorithms are FDA approved for clinical
use

2 Best practices are evolving but include careful
insufflation and cleaning prior to use, toggling on
during withdrawal and off during intervention

2 Explosion in growth of other deep learning
applications. CADe is only the beginning
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Thank you!
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