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Tools to Build Intelligent Systems:

Artificial Intelligence: computer systems that are able to 
perform tasks that normally require human intelligence, i.e 
visual perception, speech recognition, decision-making…

Machine learning: an application of AI that provides systems 
the ability to automatically learn and improve from 
experience without being explicitly programmed.

Deep learning: a subset of machine learning that relies on 
networks capable of learning unsupervised from data that is 
unstructured or unlabeled, 

Applications of AI in Practice:
Computer vision: technology that allows computers to “see” 
and interpret visual content (photos, video..)

Generative AI: Algorithms that use existing data (text, 
images, video) to generate new text, images, video based on 
prompts

Agentic AI: Systems that possess the ability to autonomously 
make decisions, take actions, and adapt in real time based 
on changing data and environments—without requiring 
constant human oversight

Terminology in AI

ARTIFICIAL INTELLIGENCE

Machine learning

Deep learning
Multilayer neural networks

CAPABILITIES THAT USE AI METHODS

Computer vision
Interprets images / video

Generative AI
Creates new content

CAN COMBINE WITH TOOLS AND PLANNING

Agentic AI
Plans and acts toward goals

Conceptual map: capabilities overlap; links show use, not subsets.



Types of AI and GI Applications

• Computer Vision/Computer Aided Detection (CAD)

• Endoscopic Lesion Detection (CADe)/Classification (CADx)
• Colon polyps, Barrett’s dysplasia, IBD classification

• Radiographical Image Detection/Classification

• Quality metrics (bowel prep scores), Withdrawal time

• Generative AI

• Create common procedural documents (e.g. bowel prep instructions, 
standard operating procedures) for practice management

• AI-Scribes, Chatbot responses to common in-box questions

• Auto-report (endoscopy) generation: Visual Language Models

• Ambient Clinical Intelligence

• Systems that passively monitor the environment (e.g. doctor-patient 
conversation, procedure video, wearables) and create 
documents/reports/analysis



Improving Colon Cancer Prevention Through 
Better Colonoscopy

• Colonoscopy, with detection or pre-invasive polyps is the most 
effective method of colorectal cancer (CRC) prevention
• Limited by “missed” polyps; flat, subtle, behind folds/flexures

• Can we train AI computer vision to improve detection and reduce CRC?



AI Detection of Flat/Subtle Adenomas
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Per-patient analysis
Clinical Session May 2020

*

Clinical Session May 2020

• 30% Relative increase in ADR

• 46% Relative increase in APC

A. Repici, MB Wallace; Gastroenterology Volume 
159, 2020, Pages 512-520

First in Human Randomized Controlled Trial (CE-Mark 
Approval Trial for Europe)
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249 patients

Standard Colonoscopy 1st

AI Colonoscopy 1st

AI Colonoscopy 2nd

Standard Colonoscopy 2nd

Primary Outcome:
 Miss rate = % adenomas detected only on 2nd exam

All polyps removed when found

All polyps removed when found

randomized

US Pivotal Trial: FDA De Novo Approval



Adenoma Miss Rate (AMR) 

52% reduction in miss rate with AI assisted 
colonoscopy c/w standard colonscopy



Meta-Analysis of AI CADe Trials for ADR (now 
> 45 RCTs !)
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Benefit of AI is Greatest in Low Adenoma 
Detectors (where it is most needed)

ASGE guidance on role of real-time computer-aided detection (CADe) of colorectal neoplasia during colonoscopy, Ali, F, Wallace, MB, Thosani, NC, GIE in press 



Similar Benefit for Sessile Serrated Lesions

ASGE guidance on role of real-time computer-aided detection (CADe) of colorectal neoplasia during colonoscopy, Ali, F, Wallace, MB, Thosani, NC, GIE in press 



Post FDA Approval Issue

• False alerts/Alert Fatigue

• Detection of clinical low risk lesions

• Deskilling (of experienced endoscopy)

• Never-skilling (of new endoscopists)

• Does it work in the “real world”



Deskilling Impact of CADe Colonoscopy

Changes in ADR before and after AI introduction
(both groups without AI)



Evaluating the Impact of FDA Approved CADe on Adenoma 

Detection and Endoscopist Deskilling: A 5-Year Cohort Study

Mario El Hayek, MD; Kapil D. Nayar, MD; Felix A. Lopez Dominici, MD; Albaraa 

Yazbeck, MD; Michael B. Wallace, MD  DDW 2026 (manuscript under review)

Department of Gastroenterology & Hepatology 

Mayo Clinic, Jacksonville, FL



No Evidence of Deskilling

Non-AI procedures across 3 time periods (N = 8,250)

Unadjusted ADR by period

35.1%

Pre-AI

32.4%

Post-AI 1

31.8%

Post-AI 2

Mixed-Effects Analysis

Pre-AI Vs Post-Washout 1

Adjusted OR = 0.94

95% CI: 0.84–1.06   |   p = 0.32

Pre-AI vs Post-Washout 2

Adjusted OR = 0.95

95% CI: 0.84–1.07   |   p = 0.41



Do we need CADx to help identify high risk 
vs low risk lesion?

• Low risk → standard 
polypectomy/piecemeal EMR

• High risk (t1m/T1sm1)→ ESD

• Deeply invasive → Surgery

• Unfortunately we humans are not very 
good at this



Figure 4 

Gastrointestinal Endoscopy 2021 94627-638.e1DOI: (10.1016/j.gie.2021.03.936) 

Can AI Improve Lesion Classificaitont: 
vis-à-vis Invasion Depth?



Barrett’s Esophagus
Meinikheim Michael et al. Endoscopy 2024; 56: 641–649

Meinikheim Michael et al. Influence of artificial… Endoscopy 
2024; 56: 641–649 | © 2024. The Author(s).

Meinikheim Michael et al. Endoscopy 2024; 56: 641–649



AI in GI-Radiology



Unassisted AI Equivalent to Best-In-Class Radiological 
Classification of IPMN

Hussein, Wallace, M.B. and Bagci, U., 2019. IEEE 
transactions on medical imaging.

Accuracy for
No/Low Grade vs
High Grade/Cancer

2019. Pancreas, 48(6), pp.805-810.





Can We Train AI Algorithm to Detection the 
Unseen Pancreas Tumor?

• Step 1: Segment the pancreas from other organs

• Step 2: Train computer vision algo on CTs done 1-3 years prior to 
clinical diagnosis of PDAC

• Step 3: Validate in Case:Control Trial



Radiomics Detection of Missed/Occult 
Tumors

Korfiatis, Panagiotis, et al. "Automated artificial intelligence model trained on a large 

data set can detect pancreas cancer on diagnostic computed tomography scans as well 

as visually occult preinvasive cancer on prediagnostic computed tomography 
scans." Gastroenterology 165.6 (2023): 1533-1546.



Clinical Gastroenterology and Hepatology 2024; in press



Ambient Clinical Intelligence and Electronic 
Health Records

• Our (Epic) EHR has >20mil people. 

• How can I find everyone with a major risk factor for pancreatic cancer 
and get them screened?
• Strong family hx (buried deeply in unstructured notes)

• Genetic mutation (buried deeply in pdf files of WES reports)

• Rising glucose/falling weight/age > 50 (ENDPAC score)

• Changing body composition on CTs for other reasons

• Not humanly possible without AI





What’s Next
• First we had detection/classification (CADe/x)

• Polyps (now in use), Barrett’s, Early Gastric Cancer, PDAC, Cystic neoplasia….

• FDA rules for implementation are the only limiting factor (but getting easier)

• Then we had ambient large language models/generative AI

• Work flow optimization: note generation

• EHR integration: identification of risk (ex: PDAC)

• Now we have active “agents”

• Chat bots to assist with inbox, bowel prep

• Optimized suggestions for therapy

• Likely will allow patients direct (without physician) access to advanced 
knowledge

• Will we have Large “Action” Models (LAMS) 

• Robotic surgery systems trained on the world’s best surgeons



Summary

• AI is rapidly transforming medicine
• GI leading with FDA/CE approved applications

• Computer vision for polyp detection/classification is already in 
practice
• Improved efficiency for capsule endoscopy

• Preliminary work on pancreas cancer detection promising

• Need process to allow “platform” system for multi-application 
integration (e.g. an “app” store)

• Ambient and Agentic AI will transform how we gather, process and 
document medical interactions, hopefully for the better!!



Thanks to our team



Thank you!

Wallace.Michael@mayo.edu
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