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Hot Endoscopic Topics in IBD

• Does very colorful, time-consuming dysplasia 
surveillance actually make sense vs. 
standard surveillance?

• Is Artificial Intelligence and Image recognition 
technology going to change IBD endoscopy?



Pros and Cons of Chromoendoscopy in Screening 
for Colonic Dysplasia in Inflammatory Bowel Disease

Peter D.R. Higgins, MD, PhD, MSc(CRDSA)
Director, IBD Program
University of Michigan



Agenda

• Pros of chromoendoscopy
– Sensitivity for dysplasia

• Cons of chromoendoscopy
– Tradeoff between sensitivity and specificity

• Goals of IBD-CRC surveillance
• Natural history of dysplasia
• Changing incidence of IBD-CRC
• Alternatives to Chromoendoscopy



Benefits of Advanced Imaging

• High definition scopes and screens – see more
• Chromoendoscopy – using dye to enhance 

contrast and detection of dysplasia
– Methylene blue, indigo carmine

• Water jet for screening
• Spray catheter for targeted evaluationOne year earlierBefore dye sprayAfter dye spray

GIE, SCENIC Consensus, 2015 81:489-501 



How Often is Dysplasia Visible?

• In 1339 surveillance IBD colonoscopies in 
Chicago, 58.5% of dysplastic lesions, and 80% 
of cancers were visible with CV-140 and CV-160 
Olympus scopes.

• In 2204 surveillance IBD colonoscopies in the 
UK, 77.3% of dysplastic lesions and 89.3% of 
cancers were visible with SD scopes in 2004.

Rubin, DT, et al. GIE 2007, 65:998-1004.
Rutter, MD, et al. GIE 2004 60:334-339.



Is There Data?

• Retrospective study of 369 colonoscopies: High 
Definition (1080) vs. Standard Def (480)
– 32 lesions in 24 patients with HD
– 11 lesions in 8 patients with SD

• High Def – it’s not just for football anymore!

Subramanian, et al. 
IBD 2013, 19: 350-5.



Is Chromoendoscopy Better?

• 8 trials compared SD white light vs. SC chromo
– None showed a significant increase in the per-patient

detection of dysplasia
– Meta-analysis showed an absolute increase of 6%
– In 4 tandem studies, chromo detected 1.9 fold more 

lesions vs. SD WL
– Do these lesions change lives?

• Unknown 

GIE, SCENIC Consensus, 2015 81:489-501 



Should We Use Chromoendoscopy Over High 
Definition WL?

• SCENIC Recommendation:
• When performing surveillance with high-definition 

colonoscopy, chromoendoscopy is suggested rather 
than white-light colonoscopy. (84% agreement; 
conditional recommendation; low-quality evidence)

GIE, SCENIC Consensus, 2015 81:489-501 



The Data Behind This?

• A prospective, tandem study found dysplasia
– in 16/75 IBD patients with Chromo (21%)[12.7-32.3]
– In 7/75 IBD patients with HD WL (9%) [3.8-18.3]

• Contrasting results
– Retrospective study in early-adopting centers in 

Holland over 13 years
• Dysplasia found in 11% of 440 scopes with Chromo
• Dysplasia found in 10% of 1802 scopes with HD WL

Picco, et al. IBD 2013; 19:1913-1920.
Moiweer, et al. AJG 2015; 110: 1014-21.



SCENIC Recommendation

• When performing surveillance with high-
definition colonoscopy, chromoendoscopy is 
suggested rather than white light endoscopy for 
all patients with extensive colonic IBD

Sands
Gastroenterology

Higgins
Am J Gastroenterology

Ananthakrishnan
Clin Gastro Hepatology



We need more evidence!



Very Little Consensus

• Why so much disagreement?
– Technical issues

• Is chromo truly better than High Definition White Light?
• Effectiveness outside of trials?

– Conceptual issues
• No evidence of effectiveness in reducing invasive cancer or 

cancer mortality
• No evidence of cost-effectiveness

• But doesn’t chromoendoscopy detect more dysplasia?
– Yes, it often does 
– Based on a key assumption:

• All dysplasia inevitably progresses to invasive cancer

Are we preventing
Invasive cancer?



The Problem with Population Screening for 
Cancer (or Pre-Cancer)

• RCT of PSA screening → No change in mortality
• Unnecessary prostate Ca Rx → $59 Million/year in US
Andriole GL, et al. N Engl J Med 2009;360:1310–1319.
Aizer AA, et al. J Natl Compr Canc Netw 2015;13:61–68.



The Problem with Teaching 
About Dysplasia

Programmed Cell Death and Immunologic 
Surveillance http://www.ndhealthfacts.org/wiki/Oncology_(Cancer)



Why is this? Different Kinds of Cancer

• Some cancers fly like birds: rapidly 
invasive, no screening will catch them

• Some cancers run like rabbits: regular 
screening could catch these early

• Many cancers are slow and indolent, 
often no mortality because of 
competing risk

• A lot of dysplasia and some invasive 
cancers are like dodos, doomed 
to extinction



The Problems with Population Screening for 
Cancer (or Pre-Cancer)



• Japan did this experiment
• Pediatric neuroblastoma is rare

– Political decision to do population-wide ultrasound 
screening

• Number of neuroblastomas found skyrocketed
– Lots more brain surgeries on infants
– No change in mortality

What Happens if You Change Your Screening to 
a More Sensitive Test?

Yamamoto, et al. J Clin Oncol 1988; 16: 1265-9.



Study of no intervention in small, screening-
identified neuroblastomas

• Monitor 1 cm neuroblastomas
• What will happen?

– Rabbits?
– Turtles?

• All Dodos
– Went away with watchful waiting

Yamamoto, et al. J Clin Oncol 1988; 16: 1265-9.



Does this really happen often?

• Breast cancer study in Stockholm
• Mammograms - 40,000 women randomized

– One arm at 0,1,3,5 years: 428 cancers
– Other arm at 0,5 years: 217 cancers – 211 fewer cancers

• Biopsy-proven invasive cancers 
• Did randomization fail?
• Did radiation from mammograms cause 211 extra cancers?

– Or did 211 biopsy-proven cancers go away?
• Not dysplasia, but actual invasive cancer

– When you do more sensitive surveillance, more often: find more dodos

Frisell, J., et al. Br Ca Res Treat 1997; 45; 264-270.



Does This Apply in the Colon?
CT Colography

• Find 6-9 mm colon polyps, re-look at 3 years
• How many change in volume by >20%?

– 35% progressed
– 38% stable
– 27% regressed (14% disappeared!)

• The majority of early dysplasia in the colon does not 
progress
– Is early (chromoendoscopy-found) IBD-dysplasia very 

likely to progress? We don’t know yet.

Nolenthuis, et al. AJG 2015; 110: 1682-1690.



Assumption

• Finding more dysplasia with a more sensitive 
method is always a good thing.

Sensitivity

Specificity
It’s not: we were wrong
about this in breast, prostate,
thyroid Ca, and neuroblastoma



What Are Our Goals?

Avoid Death from CRC Avoid Invasive CRC requiring
Chemotherapy, Radiation



Alternative Approaches?

Prevent
Fatal CRC?

Invasive CRC?

Not a problem!

No colon = No colon cancer
Colectomy for everyone!

theprogrp.com

Colorectal Surgeon



But What Are Patient Goals?

Patient:
I don’t want invasive cancer.

But I also don’t want a 
colectomy unless I really need it.

I want just-in-time colectomy.

BMJ Learning



When is Just-In-Time Colectomy?

• Should happen before invasive (stage 2-4) CRC
• Treatment for stage 1 is colectomy

Low rate of false positive colectomies (30%?)

FALSE POSITIVE COLECTOMY
I removed your colon, 
but it turned out you 
did not have colon 

cancer. 



What is the Goal of 
Endoscopic Surveillance in IBD?

• Risk stratify patients
High Risk for CRC 

or 
progression to CRC

Colectomy

Low Risk for CRC 
or 

progression to CRC

Continue 
Surveillance



Why is Risk Stratification Helpful?

• Because Colectomy prevents colon cancer
– With 100% specificity
– Relatively low one-time cost
– But a decrement in QoL for patient

BMJ Learning

Just-In-Time Colectomy =
Delay decrease in quality of life

until high risk of progression



DYSPLASIA

IS THE NATURAL HISTORY OF ALL 
IBD DYSPLASIA THE SAME?



What Did We Find in the Old Days
with Low Definition Random Biopsies?

• Surface area problem
– Sampling ~ 1/1000 of the surface area of the colon

• If dysplasia found, there must have been a lot of it
• Big fields of dysplasia or multifocal dysplasia

– Dysplasia found this (low sensitivity) way is mildly specific for
• High risk of progression
• High risk of synchronous Ca

TARGET

Awais, D, Siegel, CA, Higgins PDR 
Gut. 2009;58:1498-503. 



Comparison

Ullman, 2003 Gastroenterology
Dysplasia discovered with 10-20 

random biopsies (LD WL)
Colectomy performed

7/46 (15%) had synchronous CRC
53% of flat LGD discovered by 

random biopsies progressed to HGD 
or CRC 

over 5 years
Specificity 15 + 53 =68%

Marion, 2016 CGH
Dysplasia discovered with 

HD WL & chromoendoscopy
Colectomy performed

0/10 (0%) had synchronous CRC
Unknown whether any

chromoendoscopy-discovered LGD 
will progress to HGD or CRC

Specificity 0% so far

Ullman, T., et al. Gastroenterology 2003; 125:1311-9.
Marion, J., et al. CGH 2016; 14:713-9

Chromoendoscopy has higher sensitivity, 
but trades this for lower specificity



Natural History Question

• Is chromoendoscopy-found dysplasia helpful for 
risk stratification?
– Sensitivity up, but Specificity down
– Result: more false-positive colectomies

• Is this the result we want? 
• That patients want?
• Is this the best way to spend health care $$ on IBD?



Find and Cut Strategy

• Does endoscopic surveillance/EMR have
– High specificity? 

• Was that lesion definitely going to lead to invasive CRC?
• 90% chance? 50% chance? 10% chance? Unknown
• What is the evidence of clinical benefit to the patient?

– None yet

– Low cost? NO
– Less decrement in QoL? Maybe…



IS IBD-CRC FADING AWAY?



Evidence of Changing Incidence 
of IBD-CRC

• Jess found relative risk of CRC in UC falling over time 

• Kappelman found SIR of GI cancers in UC was 1.4 in 
1979-1987, 1.1 in 1988-2007
– Non-GI cancers stable or rising

• Garg meta-analysis found
falling risk of IBD-CRC 
over time 

Decade 1979-1988 1989-1998 1999-2008
Relative Risk 1.34 1 0.57CE: Swati; MOG/320415; Total nos of Pages: 8;

MOG 320415

Furthermore, this study examined hospitaliz-
ation data for IBD patients’ admissions using
discharge data from the National Inpatient Sample
and the Nationwide Inpatient Sample (NIS),
Healthcare Cost and Utilization Project, Agency
for Healthcare Research and Quality from 1998 to
2013 [13]. Details regarding the NIS database have
been described by Khera et al. [14] previously. The NIS
database includes 20% of all inpatient admissions
in the United States. Each year, almost 33–35 million
patients are discharged from US hospitals. We
used data from 1998–2013, including 587 million
patients who were discharged over the span of
16 years. Among 2 376 175 Crohn’s disease patients,
1 389 492 patients with ulcerative colitis and 583
million patients as non-IBD population controls,
we found that hospitalizations for colon cancer
among patients with ulcerative colitis decreased over
time (1905 colon cancer discharges per 100 000
discharges in 1998 to 1684 colon cancer discharges
per 100000 discharges in 2013), but continued to be
stable in patients without IBD (1206 colon cancer per
100 000 discharges in 1998 to 1280 per 100 000
discharges in 2013) (Fig. 1b). Similar to colon cancer,
hospitalizations for rectal and anal cancer in ulcer-
ative colitis patients has decreased significantly over
time, but there was a slight increase in non-IBD

patients (313/100 000 discharges in 1998 to 368/
100 000 discharges in 2013) (Fig. 1c). Possible
explanations of these findings of reduced risk of
CRC in patients with ulcerative colitis over time
include better control of the colonic inflammation
from improved therapies, stronger adherence to
surveillance programs, increased rates of colectomy
in patients with dysplasia, and possibly the
chemopreventive effects of medications, including
aminosalicylates [6].

Colorectal cancer in Crohn’s disease
A 2006 meta-analysis, which included studies over a
period of 30 years, showed an overall CRC risk ratio
in Crohn’s disease of 4.5 (95% CI, 1.3–14.9) for
patients with colonic disease, and of 1.1 (0.8–1.5)
among those with ileal disease [15]. The authors
also conducted a meta-regression to test the effect
of time on this risk, and found that the risk ratio
decreased by 0.09 each year (95% CI, !0.12 to
!0.06) in the past 30 years. A more recent meta-
analysis published by Lutgens and coworkers [16]
showed an increased risk ratio of CRC in Crohn’s
disease patients in both population-based studies
(risk ratio, 1.6; 95% CI, 1.2–2.0) and in referral
center studies (risk ratio, 4.4; 95% CI, 1.5–7.4).
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FIGURE 1. Time trends of bowel cancer risk. (a) Meta-regression: impact of publication year on effect estimates for risk of
colorectal cancer in patients with UC. The size of the circles is proportional to the weight of the individual study. Temporal
trends in discharge rates in the Nationwide Inpatient Sample between 1998 and 2013 for (b) colon cancer; (c) rectal and
anal cancer; and (d) small bowel cancer. CD, Crohn’s disease; IBD, inflammatory bowel disease; UC, ulcerative colitis.

Risk of cancer in inflammatory bowel disease Garg and Loftus
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Jess, T, et al. Gastro 2012; 143(2):375-81.
Kappelman, CGH 2014; 12: 265-273
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Why is Risk of IBD-CRC Falling?

• Falling since 1978
– Likely better therapies, control of inflammation
– Rutter showed histologic inflammation 

(OR 4.7) was best predictor of future HGD/CRC
• Controlling inflammation valuable both for symptom control 

and for CRC prevention
– Less likely surveillance 

• Poor adherence to surveillance
• For most patients, surveillance started well after 1978

Rutter, M., et al. Gastro 2004;126:451-9.



ALTERNATIVE APPROACHES 
TO REDUCE IBD-CRC



Chemoprevention of IBD-CRC?

• Statins associated with ↓CRC 47% (95% CI: 26-62%)
• Statins assoc. w/↓IBD-CRC (N =55) by 94% (45-99%)

– Believable?
• Atorvastatin induces apoptosis in CRC cells, slows 

colon tumor xenograft growth in mice
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background

 

Statins are inhibitors of 3-hydroxy-3-methylglutaryl coenzyme A reductase and effec-
tive lipid-lowering agents. Statins inhibit the growth of colon-cancer cell lines, and
secondary analyses of some, but not all, clinical trials suggest that they reduce the risk
of colorectal cancer.

 

methods

 

The Molecular Epidemiology of Colorectal Cancer study is a population-based case–
control study of patients who received a diagnosis of colorectal cancer in northern Israel
between 1998 and 2004 and controls matched according to age, sex, clinic, and ethnic
group. We used a structured interview to determine the use of statins in the two groups
and verified self-reported statin use by examining prescription records in a subgroup
of patients for whom prescription records were available.

 

results

 

In analyses including 1953 patients with colorectal cancer and 2015 controls, the use
of statins for at least five years (vs. the nonuse of statins) was associated with a signifi-
cantly reduced relative risk of colorectal cancer (odds ratio, 0.50; 95 percent confi-
dence interval, 0.40 to 0.63). This association remained significant after adjustment
for the use or nonuse of aspirin or other nonsteroidal antiinflammatory drugs; the
presence or absence of physical activity, hypercholesterolemia, and a family history of
colorectal cancer; ethnic group; and level of vegetable consumption (odds ratio, 0.53;
95 percent confidence interval, 0.38 to 0.74). The use of fibric-acid derivatives was not
associated with a significantly reduced risk of colorectal cancer (odds ratio, 1.08; 95
percent confidence interval, 0.59 to 2.01). Self-reported statin use was confirmed for
276 of the 286 participants (96.5 percent) who reported using statins and whose rec-
ords were available.

 

conclusions

 

The use of statins was associated with a 47 percent relative reduction in the risk of co-
lorectal cancer after adjustment for other known risk factors. Because the absolute risk
reduction is likely low, further investigation of the overall benefits of statins in prevent-
ing colorectal cancer is warranted.

abstract

The New England Journal of Medicine 
Downloaded from nejm.org on May 20, 2016. For personal use only. No other uses without permission. 

 Copyright © 2005 Massachusetts Medical Society. All rights reserved. 

Poynter, J., Higgins, PDR, et al. NEJM 2005; 352; 2184-92.
Johnson, L.A., Higgins, PDR, DDS 2010; 55: 3086-94.



Statins Scaled Up

• 1,376 IBD patients who used statins
• 9,625 IBD patients who did not use statins
• Controlled for age, gender, smoking, IBD meds, 

CRP, ESR, surveillance colonoscopy w/in 3yr
• Statin use associated with 58% reduction 

in IBD-CRC (95% CI: 38-72%)

Clin Gastroenterol Hepatol. 2016 Jul;14(7):973-9

https://www.ncbi.nlm.nih.gov/pubmed/26905907


Costs and effectiveness

Intervention 5-ASA daily Pravastatin 
daily

Chromoendoscopy
Annually

Cost per Year $5,500 $96 $8,577 in NYC
Benefit in 
reducing 
IBD-CRC

43% 58% 0% (evidence)

Risk of EMRs or 
Colectomy Rate

No No Yes

Cost-Effective =
Low Annual Cost

High Benefits, Low Risk

Velayos, FS, Terdiman, J., Walsh, JM, et al., AJG 2005; 100: 1345-53.
Rubenstein, JR,  Waljee, AK, Velayos, FS, Higgins, PDR, et al. AJG 2009; 104; 2222.
http://www.nytimes.com/2013/06/02/health/colonoscopies-explain-why



What We Know Now

• Rate of IBD-CRC is low, has been falling
– Long before surveillance programs

Controlling inflammation
Preventing visible bowel damage

Chromoendoscopy
and Endoscopic resection

Associated with fewer invasive IBD-
CRC

NOT yet associated with fewer
invasive IBD-CRC

• Early dysplasia often shrinks or goes away
• Sensitivity can sacrifice specificity
• Goals: fewer invasive CRCs, fewer 

colectomies
NOT finding early dysplasia nor resecting it – there is not yet a proven benefit to patient



Is the Road Ahead
SCENIC?

• More evidence is needed to prove:
– Does chromoendoscopy reduce invasive CRC?
– Does cost/number of colectomies to prevent one

invasive CRC make sense?
– Would it make sense in selected high-risk patients?

• IBD-CRC prevention
– Should we put high-risk patients on statins or other 

chemopreventive meds (cox2i, MMX-5-FU)?
– Can endoscopic resection of dysplasia really be more 

cost-effective than pravastatin at $96/year?

EVIDENCE



We Need Evidence 
to Prove That:

We Are Not Just
Hunting Dodos

We Are Truly
Helping Patients



A Primer on Artificial Intelligence for 
Gastroenterology

Peter D.R. Higgins
Director, IBD Program
University of Michigan@ibddoctor



What is Artificial Intelligence?

• AI allows unsupervised computer algorithms to do very 
specific tasks that previously required a human brain.

• Many related terms
– Machine Learning
– Deep Learning
– Neural Networks
– Random Forests
– Convolutional Neural Networks (ConvNets)

• Automated Feature Extraction
– Transfer Learning



Typical Input Data and Tasks for Artificial 
Intelligence in Medicine

• Image Recognition
– Barrett’s Esophagus with Dysplasia
– Gastric Cancer
– Pancreatic Cancer

• Text Recognition – NLP (Natural Language Processing)

• Classification – is this cancer or not?
• Assessment – is this quiescent, mild, moderate, or severe?
• Prognosis – how probable is the outcome of colectomy?



Image Recognition

• Human babies can recognize their mother’s face 
within 2 weeks

• How do you teach a computer what is a face?



Challenges

Chihuahua or blueberry muffin? @teenybiscuit



Challenges

@teenybiscuit

Fried chicken or
Labradoodle?



How Does the Human Brain Do This?

• Layers of neurons in the visual cortex
• Take input from R & L retina
• Lateral comparisons to detect edges
• Edges feed into recognition of shapes
• Shapes feed into recognition of complex objects



How Do Neural Networks Do This?
Data fed into Nodes, Nodes in Layers

One node Node layers – each layer’s output
Is the next layer’s input

Pixels
RGB channels



Neural Networks are Good At Classification, but 
not at Feature Extraction

• For years, you needed experts to tell you which features were 
important
– Often difficult – “I just know dysplasia when I see it”

• Had to hand-code algorithms to detect these features, then feed 
into classifier algorithm

• Convolution allows automated feature extraction from images
• Can find important features that experts might not have known 

about.
• Then feed features into a classifier – Convolutional Neural Nets





Object Detection with Probability



Why AI/Deep Learning now?

• More Labeled Digital Data
– Enormous classified/labeled datasets required
– More digital data, including digital video, is available now.

• More Computing power
– New high-performance Graphics Processing Units (GPUs) 

have a parallel architecture that is very efficient for deep 
learning 
(& video games). 

– Clusters with many GPUs reduce model training time from 
weeks to hours or less.



CLASSIFICATION AND CUT 
POINTS

Sensitivity vs. Specificity



Classification Probabilities

• Models provide probabilities, not answers
• We choose the cut points to classify predicted outcomes
• The cut points should reflect medical goals, not statistical 

ones
• Depends on the downstream implications

Esophageal biopsy Whipple surgery for pancreatic cancer



Selecting Cut Points

Esophageal biopsy Whipple surgery for pancreatic cancer

Screening for esophageal cancer
Risks if positive – low
If false positive, will be negative Bx
Choose high sensitivity, high NPV

Diagnosing pancreatic cancer
Risks if positive – high
If false positive, will get Whipple
Choose high specificity, high PPV



MISSING OUT ON EDGE CASES

Ivory Tower Models
Need Data Diversity 
for Generalizability



Volvo Develops A Model to Detect Animals

Elk crossing road



Volvo Tests Model in Australia

Edge cases are a problem

TFW Your Friend 
Just Got Hit by 

An Autonomous Volvo



Famous Edge Case: Tesla vs. White Semi 

Looks like an overpass or
a large sign?



Edge Cases in Medicine

• Genetic Risk models in IBD
– NOD2 variants predict complicated Crohn’s disease
– TPMT variants predict slow processing of thiopurines

• Both models developed in Europeans / European-Americans
• Apply models in Asia

– Completely fail
– People in Asia = “edge cases” = 59% of world population

• Need diversity in your dataset to make models generalizable.



THE DANGER OF TRIVIAL 
FEATURES

What is Really Driving Your Model?



The Danger of Trivial Features

You train a model on a dataset of histopathology 
images to detect dysplasia

The model is 100% accurate. Amazing!

What is the most important feature?



The Danger of Trivial Features: Green Dots



Pneumonia on CXR

Top predictors:
- Presence of central line
- Presence of NG tube
- Lower resolution(portable)
- The word “Portable”

Inpatients are more likely to
have pneumonia

Models use all of the information 
provided, even if it is trivial.



EVALUATING AI MODELSHow Does this Model Work?
Is this an Accurate, Generalizable, Meaningful Model?



What Makes a Good Model?

• Lots and Lots of Data
• Not over-fitted to one dataset 

– Rule of thumb for logistic regression – 10 cases per predictor
• CNNs have thousands of nodes….

– Often random split data into train/test: 70/30, 80/20
– Model tested on a testing set (large) 
– Even better with an independent, multicenter testing set,

or multiple testing sets
• Data from a very diverse range of sources – generalizable?
• Is the testing set representative of real world practice?

– Of your patients in your practice?



How does the AI/CNN/DL model work?

• Important Features
– Do the features make sense?
– Do the features at least correlate 

with something important?
– Are features trivial?

• Explainers like LIME
– Local Interpretable Model-agnostic Explanations



LIME Model Explainer

• Can explain for each case
which features support or contradict
the classification

• In this case, breast cancer biopsies
classified as benign or malignant

• Features from H & E stained images



Legal Ramifications of AI

• GDPR (2018)
– EU General Data Protection Regulation
– Right to Privacy, Right to be Forgotten, and Right to Explanation

• to obtain an explanation of the decision reached after assessment based solely on 
automated processing

• France Digital Republic Act (2016)
– After a decision taken on the basis of an algorithmic treatment, citizens 

have the right to be informed of
• the degree and the mode of contribution of the algorithmic processing to the decision-

making;
• the data processed and its source;
• the model parameters, and where appropriate, their weighting, applied to the situation of 

the person concerned;
• the operations carried out by the treatment.



Additional Challenges in Endoscopy

• Models that work on still 
images != video images

• Lots of video frames will be 
blurry, unfocused

• Lots of colonoscopy frames will 
be obscured by stool

• Need nearly real-time image 
recognition
– Fast computing
– Timely and useful 

feedback to 
endoscopist



Artificial Intelligence in GI

• AI is coming fast. 
– Big digital data and GPU technology have converged.

• Data sets need to be diverse, and model generalizability tested
– Edge cases must be identified & incorporated into models.
– Multiple large, independent testing/validation data sets.

• Models need to be explained
– To identify & avoid trivial features in your predictive model
– For legal reasons in Europe



Thank You

@ibddoctor





Challenges

@teenybiscuit

Sloth or pain au chocolat?



Challenges

@teenybiscuit

Shiba Inu dog or 
Toasted marshmallow?


