
Best of the Best in Colonoscopy at DDW 

Tonya Kaltenbach MD MAS 
Associate Professor of Clinical Medicine,  

University of California, San Francisco 
endoresection@me.com

mailto:endoresection@me.com?subject=


Objectives
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• Identify Colonoscopy Quality Improvement Measures 
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• Describe the Surgery Outcomes Resection for BenignLesions 
• Recognize to Resect Nonpolypoid Dysplasia in IBD



In the US, 1 in 25 People will be  
Diagnosed with Colorectal Cancer
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Colorectal Cancer Screening for Average-Risk Adults:
2018 Guideline Update From the American Cancer Society

Andrew M. D. Wolf, MD1; Elizabeth T. H. Fontham, MPH, DrPH2; Timothy R. Church, PhD3; Christopher R. Flowers, MD, MS4;
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Ya-Chen Tina Shih, PhD10; Louise C. Walter, MD11; Kimberly S. Andrews, BA12; Otis W. Brawley, MD13;
Durado Brooks, MD, MPH14; Stacey A. Fedewa, PhD, MPH15; Deana Manassaram-Baptiste, PhD, MPH16;

Rebecca L. Siegel, MPH17; Richard C. Wender, MD18; Robert A. Smith, PhD19

Abstract: In the United States, colorectal cancer (CRC) is the fourth most common
cancer diagnosed among adults and the second leading cause of death from cancer.
For this guideline update, the American Cancer Society (ACS) used an existing sys-
tematic evidence review of the CRC screening literature and microsimulation model-
ing analyses, including a new evaluation of the age to begin screening by race and
sex and additional modeling that incorporates changes in US CRC incidence. Screen-
ing with any one of multiple options is associated with a significant reduction in CRC
incidence through the detection and removal of adenomatous polyps and other pre-
cancerous lesions and with a reduction in mortality through incidence reduction and
early detection of CRC. Results from modeling analyses identified efficient and
model-recommendable strategies that started screening at age 45 years. The ACS
Guideline Development Group applied the Grades of Recommendations, Assess-
ment, Development, and Evaluation (GRADE) criteria in developing and rating the
recommendations. The ACS recommends that adults aged 45 years and older with
an average risk of CRC undergo regular screening with either a high-sensitivity stool-
based test or a structural (visual) examination, depending on patient preference and
test availability. As a part of the screening process, all positive results on noncolono-
scopy screening tests should be followed up with timely colonoscopy. The recom-
mendation to begin screening at age 45 years is a qualified recommendation. The
recommendation for regular screening in adults aged 50 years and older is a strong
recommendation. The ACS recommends (qualified recommendations) that: 1) average-
risk adults in good health with a life expectancy of more than 10 years continue
CRC screening through the age of 75 years; 2) clinicians individualize CRC screening
decisions for individuals aged 76 through 85 years based on patient preferences, life
expectancy, health status, and prior screening history; and 3) clinicians discourage
individuals older than 85 years from continuing CRC screening. The options for CRC
screening are: fecal immunochemical test annually; high-sensitivity, guaiac-based
fecal occult blood test annually; multitarget stool DNA test every 3 years;
colonoscopy every 10 years; computed tomography colonography every 5 years;
and flexible sigmoidoscopy every 5 years. CA Cancer J Clin 2018;000:000-000.
VC 2018 American Cancer Society.

Keywords: adenoma, colonoscopy, computed tomography colonoscopy, colorectal
and rectal neoplasms, mass screening and early detection, mortality, occult blood,
radiography, sigmoidoscopy, stool testing
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Actual US CRC Burden in 45-49 year olds 

• Half of all cancers in those under 50


• 45-49 year olds - 2017


• 7000 new CRC cases


• 1800 CRC deaths

Wolf et al CA Cancer J Clin, Cierzki et al DDW 2019

Age

(years)

Percentage 
of all CRC

Years of 

Life Lost

45-49 5.1% 10%

50-54 7.6% 13%





Screening starting at 45 yo is Cost Effective

• Colonoscopy screening at 45 saved 4 CRCs and 2 CRC deaths per 1000 
screened


• 14 QALY at $33,900/QALY gained


• Screening starting at 45 years old is cost effective, consider a risk 
stratified organized approach to optimally control costs


• More cost effective to increase adherence in persons over 50 years.

Rex DDW 2019, Imperiale DDW 2019 review of
Ladabaum et al Gastroenterology 2019



CONSENSUS GUIDELINE
Colorectal Cancer Screening: Recommendations for Physicians
and Patients From the U.S. Multi-Society Task Force on
Colorectal Cancer
Douglas K. Rex,1 C. Richard Boland,2 Jason A. Dominitz,3 Francis M. Giardiello,4

David A. Johnson,5 Tonya Kaltenbach,6 Theodore R. Levin,7 David Lieberman,8 and
Douglas J. Robertson9

1Indiana University School of Medicine, Indianapolis, Indiana; 2University of California San Diego, San Diego, California;
3VA Puget Sound Health Care System, University of Washington, Seattle, Washington; 4Johns Hopkins University School of
Medicine, Baltimore, Maryland; 5Eastern Virginia Medical School, Norfolk, Virginia; 6San Francisco Veterans Affairs Medical
Center, San Francisco, California; 7Kaiser Permanente Medical Center, Walnut Creek, California; 8Oregon Health and Science
University, Portland, Oregon; 9VA Medical Center, White River Junction, Vermont, and Geisel School of Medicine at Dartmouth,
Hanover, New Hampshire

This document updates the colorectal cancer (CRC)
screening recommendations of the U.S. Multi-Society Task
Force of Colorectal Cancer (MSTF), which represents the
American College of Gastroenterology, the American
Gastroenterological Association, and The American Society
for Gastrointestinal Endoscopy. CRC screening tests are
ranked in 3 tiers based on performance features, costs, and
practical considerations. Thefirst-tier tests are colonoscopy
every 10 years and annual fecal immunochemical test (FIT).
Colonoscopy and FIT are recommended as the cornerstones
of screening regardless of how screening is offered. Thus, in
a sequential approach based on colonoscopy offered first,
FIT should be offered to patients who decline colonoscopy.
Colonoscopy and FIT are recommended as tests of choice
whenmultiple options are presented as alternatives. A risk-
stratified approach is also appropriate, with FIT screening
in populations with an estimated low prevalence of
advanced neoplasia and colonoscopy screening in high
prevalence populations. The second-tier tests include CT
colonography every 5 years, the FIT–fecal DNA test every 3
years, and flexible sigmoidoscopy every 5 to 10 years. These
tests are appropriate screening tests, but each has disad-
vantages relative to the tier 1 tests. Because of limited evi-
dence and current obstacles to use, capsule colonoscopy
every 5 years is a third-tier test. We suggest that the Septin9
serum assay (Epigenomics, Seattle, Wash) not be used for
screening. Screening should begin at age 50 years in
average-risk persons, except in African Americans in whom
limited evidence supports screening at 45 years. CRC inci-
dence is rising in persons under age 50, and thorough
diagnostic evaluation of young persons with suspected
colorectal bleeding is recommended. Discontinuation of
screening should be considered when persons up to date
with screening, who have prior negative screening (partic-
ularly colonoscopy), reach age 75 or have <10 years of life
expectancy. Persons without prior screening should be
considered for screening up to age 85, depending on age and
comorbidities. Persons with a family history of CRC or a
documented advanced adenoma in a first-degree relative
age <60 years or 2 first-degree relatives with these findings
at any age are recommended to undergo screening by colo-
noscopy every 5 years, beginning 10 years before the age at

diagnosis of the youngest affected relative or age 40,
whichever is earlier. Persons with a single first-degree
relative diagnosed at ‡60 years with CRC or an advanced
adenoma can be offered average-risk screening options
beginning at age 40 years.

Colorectal cancer (CRC) screening is the process
of detecting early-stage CRCs and precancerous

lesions in asymptomatic people with no prior history of
cancer or precancerous lesions. The U.S. Multi-Society Task
Force of Colorectal Cancer (MSTF) is a panel of expert
gastroenterologists representing the American College of
Gastroenterology, the American Gastroenterological Associ-
ation, and the American Society for Gastrointestinal
Endoscopy. The MSTF, like others, has long endorsed sys-
tematic offers of CRC screening to average-risk persons
(persons without a high-risk family history of colorectal
neoplasia) beginning at age 50 years, with general evidence
supporting screening reviewed in previous publications.1

This publication updates the screening recommendations
of the MSTF for screening in average-risk persons.1

Screening differs from surveillance. Surveillance refers
to the interval use of colonoscopy in patients with previ-
ously detected CRC or precancerous lesions and interval
colonoscopy in patients performed to detect dysplasia in
persons with inflammatory bowel disease affecting the co-
lon. Surveillance recommendations from the MSTF on sur-
veillance after cancer2 and removal of precancerous lesions3

are available in other documents. Screening is also distinct

Abbreviations used in this paper: CRC, colorectal cancer; FIT, fecal
immunochemical test; MSTF, U.S. Multi-Society Task Force on Colorectal
Cancer; SSP, sessile serrated polyp.
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Scope insertion: Cecal Intubation Rate 

Colon inspection: Bowel Preparation

Adenoma detection: ADR

Polypectomy: Complete

Cancer



 
ADR is Correlated with Interval Cancer

• 314,872 colonoscopies performed by 136 
gastroenterologists at 17 medical centers 
with 3.3 million members 

• ADR range: 7.3 - 52.5% 

• Linear relationship across 5 quintiles of 
ADR from lowest to highest

Corley DA, Jensen C, Marks A, et al. N Engl J Med 2014;370:1298-306.



Increases in ADRs from Individual 
Endoscopists Reduces Interval Cancer

Kaminski MF, Wieszczy P, Rupinski M et al. Gastroenterology 2017

• Incidence, 0.63 (0.45-0.88)

• Death, 0.50 (0.27-0.95)



Inspection Technique
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Increases in ADRs 



Increases in ADRs from Individual 
Endoscopists Reduces Interval Cancer



Can Computers Aid Our in 
Colonoscopy Performance?



Phone Face Recognition - Why not Smart Endoscopy?

• Insertion information
• Endoscope handling feedback
• Cecal intubation documentation
• Inspection score
• Surface area of colon viewed
• Lesion recognition
• Lesion characterization
• Complete resection assessment
• Competency assessment
• Tool feedback
• Report generator



Software
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Artificial Intelligence-Assisted Polyp Detection
for Colonoscopy: Initial Experience
Masashi Misawa,1 Shin-ei Kudo,1 Yuichi Mori,1 Tomonari Cho,1 Shinichi Kataoka,1
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Scan the quick response (QR) code to the left
with your mobile device to watch this article’s
video abstract and others. Don’t have a QR code
reader? Get one by searching ‘QR Scanner’ in
your mobile device’s app store.

The adenoma detection rate is an established quality
indicator for colonoscopy. For instance, a 1% in-

crease in the adenoma detection rate was associated with a
3% decrease in interval colorectal cancer incidence.1 How-
ever, a previous meta-analysis showed that approximately
26% of neoplastic diminutive polyps were missed in single
colonoscopy.2 Two factors are considered to affect this rate;
one is blind spots and the other is human error. The first
factor could be solved using a wide-angle scope or distal at-
tachments, but human error is not easily overcome. As a so-
lution to address human error, artificial intelligence has been
attracting attention.3–5 Karkanis et al6 first reported using
computer-aided detection (CADe) systems for colorectal
polyps and achieved a >90% detection rate.6 However, the
study results could not be applied clinically because the
system was based on static images. Recently, Fernández-
Esparrach et al7 reported using a CADe system based on
routine colonoscopy videos. Although their system could
localize the polyps, sensitivity was only approximately 70%
because of the limited number of study samples. To tackle
these issues, we used an algorithm designed to analyze
videos, and we secured a large number of routine colonos-
copy videos. Subsequently, we conducted a pilot study to
evaluate the performance of the developed CADe system.

Description of the Technology
In this study, we developed an original artificial

intelligence-assisted CADe system. Figure 1 shows an output
sample from the system; the full algorithm appears in the
Supplementary Document. To develop the CADe, we retro-
spectively collected colonoscopy videos from study partici-
pants who underwent colonoscopy from April 2015 to
October 2015 in our institution. Recording for each

colonoscopy video ran from cecal intubation to withdrawal
of the scope across the anus. The inclusion criterion was
patients with colorectal polyp(s) and the exclusion criteria
were (1) advanced colorectal cancer, (2) inflammatory
bowel disease, and (3) non-epithelial lesions. We collected
73 colonoscopy videos (total duration, 997 minutes;
1.8 million frames) from 73 patients, which included 155

Figure 1. The system presented the probability of the pres-
ence of polyps as a percentage in the upper left corner of the
endoscopic image. When the probability exceeded the cutoff,
the computer-aided detection (CADe) system warned of the
possibility of the presence of polyps by changing the color in
the 4 corners of the endoscopic image to red.

Abbreviation used in this paper: CADe, computer-aided detection.

Most current article

© 2018 by the AGA Institute. Published by Elsevier Inc. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
0016-5085
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Accurate Classification of Diminutive Colorectal Polyps Using
Computer-Aided Analysis
Peng-Jen Chen,1 Meng-Chiung Lin,2 ,3 Mei-Ju Lai,4 Jung-Chun Lin,1 Henry Horng-Shing Lu,5

and Vincent S. Tseng6

1Division of Gastroenterology, Tri-Service General Hospital, National Defense Medical Center, Taipei, Taiwan; 2Department of
Biological Science and Technology, National Chiao Tung University, Hsinchu, Taiwan; 3Division of Gastroenterology,
Taichung Armed Forces General Hospital, Taichung, Taiwan; 4Department of Pathology, Tri-Service General Hospital,
National Defense Medical Center, Taipei, Taiwan; 5Big Data Research Center and Institute of Statistics, National Chiao Tung
University, Hsinchu, Taiwan; and 6Department of Computer Science, National Chiao Tung University, Hsinchu, Taiwan

BACKGROUND & AIMS: Narrow-band imaging is an image-
enhanced form of endoscopy used to observed microstruc-
tures and capillaries of the mucosal epithelium which allows
for real-time prediction of histologic features of colorectal
polyps. However, narrow-band imaging expertise is required
to differentiate hyperplastic from neoplastic polyps with high
levels of accuracy. We developed and tested a system of
computer-aided diagnosis with a deep neural network
(DNN-CAD) to analyze narrow-band images of diminutive
colorectal polyps. METHODS: We collected 1476 images of
neoplastic polyps and 681 images of hyperplastic polyps,
obtained from the picture archiving and communications
system database in a tertiary hospital in Taiwan. Histologic
findings from the polyps were also collected and used as the
reference standard. The images and data were used to train
the DNN. A test set of images (96 hyperplastic and 188
neoplastic polyps, smaller than 5 mm), obtained from
patients who underwent colonoscopies from March 2017
through August 2017, was then used to test the diagnostic
ability of the DNN-CAD vs endoscopists (2 expert and 4
novice), who were asked to classify the images of the test set
as neoplastic or hyperplastic. Their classifications were
compared with findings from histologic analysis. The primary
outcome measures were diagnostic accuracy, sensitivity,
specificity, positive predictive value (PPV), negative

predictive value (NPV), and diagnostic time. The accuracy,
sensitivity, specificity, PPV, NPV, and diagnostic time were
compared among DNN-CAD, the novice endoscopists, and the
expert endoscopists. The study was designed to detect a
difference of 10% in accuracy by a 2-sided McNemar test.
RESULTS: In the test set, the DNN-CAD identified neoplastic
or hyperplastic polyps with 96.3% sensitivity, 78.1% speci-
ficity, a PPV of 89.6%, and a NPV of 91.5%. Fewer than half of
the novice endoscopists classified polyps with a NPV of 90%
(their NPVs ranged from 73.9% to 84.0%). DNN-CAD classi-
fied polyps as neoplastic or hyperplastic in 0.45 ± 0.07
seconds—shorter than the time required by experts
(1.54 ± 1.30 seconds) and nonexperts (1.77 ± 1.37 seconds)
(both P < .001). DNN-CAD classified polyps with perfect
intra-observer agreement (kappa score of 1). There was a
low level of intra-observer and inter-observer agreement in
classification among endoscopists. CONCLUSIONS: We
developed a system called DNN-CAD to identify neoplastic or
hyperplastic colorectal polyps less than 5 mm. The system
classified polyps with a PPV of 89.6%, and a NPV of 91.5%,
and in a shorter time than endoscopists. This deep-learning
model has potential for not only endoscopic image recogni-
tion but for other forms of medical image analysis, including
sonography, computed tomography, and magnetic resonance
images.

Gastroenterology 2018;154:568–575
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In the West, Much can be done ....

• Endoscopic resection of complex 
lesions has been shown to be safe & 
effective throughout the GI tract. 

• However, the Majority of polyps > 2cm 
are surgically treated 

• Despite surgical costs are five times 
higher than endoscopic resection 
costs 

•  Endoscopic perceptions:difficult 
technique, increased time, use of 
resources, inadequate reimbursement

\



ORIGINAL ARTICLE: Clinical Endoscopy

Morbidity and mortality after surgery for nonmalignant
colorectal polyps

Anne F. Peery, MD, MSCR,1 Nicholas J. Shaheen, MD, MPH,1 Katherine S. Cools, MD,2 Todd H. Baron, MD,1

Mark Koruda, MD,2 Joseph A. Galanko, PhD,1 Ian S. Grimm, MD1

Chapel Hill, North Carolina, USA

Background and Aims: Despite evidence that most nonmalignant colorectal polyps can be managed
endoscopically, a substantial proportion of patients with a nonmalignant colorectal polyp are still sent to surgery. Risks
associated with this surgery are not well characterized. We describe 30-day postoperative morbidity andmortality and
explore risk factors for adverse events in patients undergoing surgical resection for nonmalignant colorectal polyps.

Methods: We analyzed data collected prospectively as part of the National Surgical Quality Improvement
Program. Our analysis included 12,732 patients who underwent elective surgery for a nonmalignant colorectal
polyp from 2011 through 2014. We report adverse events within 30 days of the index surgery. Modified Poisson
regression was used to estimate risk ratios and 95% confidence intervals.

Results:Thirty-day mortality was .7%. The risk of a major postoperative adverse event was 14%. Within 30 days of
resection, 7.8% of patients were readmitted and 3.6% of patients had a second major surgery. The index surgery
resulted in a colostomy in 1.8% and ileostomy in .4% of patients. Patients who had surgical resection of a nonma-
lignant polyp in the rectum or anal canal compared with the colon had a risk ratio of 1.58 (95% confidence
interval, 1.09-2.28) for surgical site infection and 6.51 (95% confidence interval, 4.97-8.52) for ostomy.

Conclusions:Surgery for anonmalignant colorectalpolyp is associatedwith significantmorbidity andmortality.Abetter
understanding of the risks and benefits associated with surgical management of nonmalignant colorectal polyps will bet-
ter inform discussions regarding the relative merits of management strategies. (Gastrointest Endosc 2018;87:243-50.)

Screening endoscopy (sigmoidoscopy and colonos-
copy) with polypectomy reduces the incidence of and mor-
tality from colorectal cancer.1-4 Most polyps are removed
with endoscopic resection, although polyps considered
to be complex because of size, location, or morphology
are commonly resected surgically.5-7 An estimated 1% of
all patients with a nonmalignant colorectal polyp will be

sent for surgical resection.8-10 In the United States,
73,000 elective colectomies for colorectal cancer and
nonmalignant polyps are performed annually.9 Of these,
32% are performed on patients with nonmalignant
disease9 even though most advanced colonic neoplasms
can also be safely and effectively removed with
endoscopic techniques. Endoscopic assessment of polyp

Abbreviations: ACS, American College of Surgeons; CI, confidence inter-
val; CPT, Current Procedural Terminology; NSQIP, National Surgical
Quality Improvement Program; RR, risk ratio.
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       INTRODUCTION
  Approximately 3% of patients undergoing screening colonoscopy 
will have a polyp ≥2 cm in diameter ( 1 ). Most of these “complex 
polyps” are too large or too fl at to remove with standard polypec-
tomy. Management of challenging lesions may include surgical 
referral for partial colectomy. Th is practice, however, is outdated. 
With recent advances in endoscopic mucosal resection (EMR), 
over 90% of advanced polyps that lack overt features of cancer 
can be removed during outpatient colonoscopy, regardless of their 
size ( 2 ).

  In principle, all benign polyps should be removed endoscopi-
cally, not with colectomy. Colonoscopic resection is recommended 
as the fi rst-line treatment by societies and guidelines worldwide, 
including the US Multi-society Task Force on Colorectal Cancer 
( 2–5 ), and is endorsed by colorectal surgeons ( 5,6 ); it is both more 

cost-eff ective than surgery, and associated with lower morbidity 
and mortality ( 7,8 ). A recent analysis of National Surgical Qual-
ity Improvement Program (NSQIP) data found a 30-day mortal-
ity of 0.7% for surgical resection of non-malignant polyps, which 
increased to 3% among patients above age 80 ( 9 ). By comparison, 
the 30-day mortality associated with endoscopic resection was 
only 0.08% in a review of 6440 patients ( 10 ) and zero in a pro-
spective study of 1050 patients ( 11 ). In other words, overall surgi-
cal mortality for management of benign polyps is nearly 10-fold 
higher than for endoscopic resection.

  Sometimes, colectomy can off er a more defi nitive solution, 
such as in patients with numerous polyps or polyps involving the 
appendiceal orifi ce or ileocecal valve, suspected Lynch syndrome, 
or dysplastic colitis associated lesions. However, even these cir-
cumstances do not necessarily preclude successful endoscopic 

                                             Quality Matters: Improving the Quality of Care 
for Patients With Complex Colorectal Polyps
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Complex polyp detected at
screening colonoscopy

Highest quality care

Repeat endoscopy
with resection

specialist.

Appropriate surgical
referral for lesions with

evidence of
submucosal invasion.

Limited or no biopsy.
Tattoo only for subtle

lesions, placed on
opposite wall.

Successful EMR by
original colonoscopist

proficient in EMR.

Successful EMR

Accurate lesion assessment using
Paris and NICE classification. High

definition endoscopic images obtained.Surgical resection of benign,
endoscopically resectable
polyp. No discussion with

 patient regarding less
invasive options.

Problematic practices

Poor reporting of size,
location, and appearance of
complex polyp. Low quality

endoscopic images
obtained.

Partial resection or
extensive biopsy +/– tattoo

placed adjacent to or at
polyp site.

EMR complicated by prior
lesion manipulation.

 Figure 1 .     Best practices for high quality care of patients with complex polyps.
        

see related editorial on page x

317

© 2018 by the American College of Gastroenterology The American Journal of GASTROENTEROLOGY

THE RED SECTION

Q
U

A
LI

TY
 M

AT
TE

R
S  

       INTRODUCTION
  Approximately 3% of patients undergoing screening colonoscopy 
will have a polyp ≥2 cm in diameter ( 1 ). Most of these “complex 
polyps” are too large or too fl at to remove with standard polypec-
tomy. Management of challenging lesions may include surgical 
referral for partial colectomy. Th is practice, however, is outdated. 
With recent advances in endoscopic mucosal resection (EMR), 
over 90% of advanced polyps that lack overt features of cancer 
can be removed during outpatient colonoscopy, regardless of their 
size ( 2 ).

  In principle, all benign polyps should be removed endoscopi-
cally, not with colectomy. Colonoscopic resection is recommended 
as the fi rst-line treatment by societies and guidelines worldwide, 
including the US Multi-society Task Force on Colorectal Cancer 
( 2–5 ), and is endorsed by colorectal surgeons ( 5,6 ); it is both more 

cost-eff ective than surgery, and associated with lower morbidity 
and mortality ( 7,8 ). A recent analysis of National Surgical Qual-
ity Improvement Program (NSQIP) data found a 30-day mortal-
ity of 0.7% for surgical resection of non-malignant polyps, which 
increased to 3% among patients above age 80 ( 9 ). By comparison, 
the 30-day mortality associated with endoscopic resection was 
only 0.08% in a review of 6440 patients ( 10 ) and zero in a pro-
spective study of 1050 patients ( 11 ). In other words, overall surgi-
cal mortality for management of benign polyps is nearly 10-fold 
higher than for endoscopic resection.

  Sometimes, colectomy can off er a more defi nitive solution, 
such as in patients with numerous polyps or polyps involving the 
appendiceal orifi ce or ileocecal valve, suspected Lynch syndrome, 
or dysplastic colitis associated lesions. However, even these cir-
cumstances do not necessarily preclude successful endoscopic 
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Complex polyp detected at
screening colonoscopy

Highest quality care

Repeat endoscopy
with resection

specialist.

Appropriate surgical
referral for lesions with

evidence of
submucosal invasion.

Limited or no biopsy.
Tattoo only for subtle

lesions, placed on
opposite wall.

Successful EMR by
original colonoscopist

proficient in EMR.

Successful EMR

Accurate lesion assessment using
Paris and NICE classification. High

definition endoscopic images obtained.Surgical resection of benign,
endoscopically resectable
polyp. No discussion with

 patient regarding less
invasive options.

Problematic practices

Poor reporting of size,
location, and appearance of
complex polyp. Low quality

endoscopic images
obtained.

Partial resection or
extensive biopsy +/– tattoo

placed adjacent to or at
polyp site.

EMR complicated by prior
lesion manipulation.

 Figure 1 .     Best practices for high quality care of patients with complex polyps.
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Introduction

• Patients with inflammatory bowel disease (IBD) are at risk to develop 
colorectal cancer.

• Surveillance colonoscopy is recommended to detect dysplasia, the precursor 
to colorectal cancer. 

• SCENIC guidelines recommend high definition colonoscopy, and suggested 
chromoendoscopy with targeted biopsy to optimize dysplasia detection.



Introduction

The optimal management of the 
nonpolypoid colorectal dysplasia 
(NP-CRD), which can be difficult to 
resect endoscopically, is less clear.











Statement 8: After complete removal of endoscopically resectable nonpolypoid 
dysplastic lesions, surveillance colonoscopy is suggested rather than colectomy.  

(80% agreement; conditional recommendation; very low-quality of evidence)

Laine L, Kaltenbach T, Barkun A, McQuaid, Subramanian & Soetikno  Gastroenterol 2015 Mar;81(3):489-501



Our Study

Hypothesis:

Endoscopic resection of NP-CRD is safe and effective.

 Research Questions: 

• What is the feasibility of endoscopic resection for nonpolypoid 
colorectal dysplastic lesions in IBD?

• What is the the incidence of local recurrence and cancer for 
nonpolypoid colorectal dysplastic lesions managed endoscopically?



Study Design

Methods: Systematic analysis of colonoscopy, pathology and complication 
review data from 2007-2017

Setting: 2 Veterans Affairs Hospitals

Subjects:

• Consecutive patients with inflammatory bowel disease who underwent 
elective colonoscopy

• Inclusion criteria: patients who had at least one nonpolypoid (based on 
Paris and SCENIC classifications) lesion ≥10mm           



+

Border: present or absent

Ulcer: present or absentPedunculated

Sessile

Polypoid

Slightly elevated (Flat)

(Completely) Flat

Depressed

Nonpolypoid

SCENIC descriptorsParis Endoscopic Classification of Superficial Neoplastic Lesions

SCENIC Endoscopic Classification of Superficial Colorectal Dysplasia in IBD

Laine L, Kaltenbach T, Barkun A, McQuaid, Subramanian & Soetikno  Gastroenterol 2015 Mar;81(3):489-501



Endoscopic Mucosal Resection (EMR)

Soetikno, GIE, 2003.

Dynamic Submucosal 
Injection

Soetikno, Gotoda, Nakanishi and Soehendra. GIE 2003.



Endoscopic Submucosal Dissection (ESD)

Pathology Assessment Marking of Margin Submucosal Injection

Circumferential Cut Dissection of Submucosa Resection

Copyright by Soetikno. 2018. All Rights reserved.



Hybrid Endoscopic Submucosal Dissection (H-ESD)

Marking Dynamic Injection Circumferential Incision

Dissection +/- Snaring En-bloc Resection

Copyright by Soetikno. 2018. All Rights reserved.



l The lesion must be circumscribed - biopsy of surrounding must be negative
l NP-CRN cannot be removed by multiple biopsies
l EMR is usually required for sessile or nonpolypoid
l ESD may be needed for the flat and the concerning for HGD
l Resections can be difficult and risky because of fibrosis

Endoscopic Resection Principles 
in IBD Nonpolypoid Dysplasia



NOT Indicated — 
No Border



Biopsy and biopsy
 is generally 

inadequate for 
NP-CRN



Colo UC NBI

Polypectomy is 
generally 

inadequate for 
NP-CRN



Endoscopic Mucosal 
Resection with 

Dynamic Submucosal 
Injection



Does not lift with
Dynamic Submucosal 

Injection

Courtesy of Roy Soetikno



Movie for Mac only

Endoscopic Submucosal 
Dissection in IBD
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Patient Cohort

326 patients
mean 3.6 ± 3.0 (range 1-16) colonoscopies 

161 lesions ≥ 10mm

36 patients 
63 nonpolypoid lesions ≥ 10mm



Patient Cancer Risk Factors (n=36)
Extent of Disease, n (%)

Pancolitis 29 (80.5%)

Left-sided 6 (16.5%)

Proctitis 1 (3%)

History of CRC, n (%)

Yes 3 (8.3%)

Family History of CRC, n (%)

Yes 5 (13.9%)

Primary Sclerosing Cholangitis, n (%)

Yes 1 (3%)



Nonpolypoid Lesion, n=63



Mean Polyp Size (mm+SD, range)

17.8 + 8.9 (10-45)

Location segment of lesion (n, %)

Right 30 (47.6%)

Left 20 (31.8%)

Rectum 13 (20.6%)

Pathology

High Grade Dysplasia 3 (4.8%)

Tubular Adenoma 27 (42.9%)

Sessile Serrated Lesion 14 (22.2%)

Hyperplastic 6 (9.5%)

Inflammatory 13 (20.6%)

Nonpolypoid Lesion Characteristics, n=63



Colectomy
3%

Endoscopic
97%

Primary Result- Endoscopic Resection is 
Feasible for Nonpolypoid Colorectal Dysplasia 

in IBD

NP-CRD 
Management (n=63)



Polypectomy
26%

ESD
16%

EMR
57%

Primary Result- Endoscopic Resection
Technique of Resection (n=63)

Yes
56%

No
44%

En bloc Resection (n=63)



Secondary Outcomes - Complications

• One delayed bleeding treated with endoscopic hemostasis.

• No perforation or post coagulation syndrome.

• No interval colorectal cancer.



Secondary Outcomes- Longitudinal Follow Up

Total Follow Up 1208 patient-years

Follow Up Time 14.1 ± 26.1, range 0-12, months

Local Recurrence Rate* 6.3% (95%CI=1.8-15.5%)

* All Recurrence Endoscopically Treated









3 months 12 monthsBx=no dysplasia



Summary

• The prevalence of nonpolypoid colorectal dysplasia in a male IBD 
surveillance cohort was 7.1%.

• Endoscopic resection of nonpolypoid colorectal dysplastic lesions is 
feasible (96.8% success), with rare complication rate.

• In a mean 14 months fu, there was a 6.3% rate of local recurrence, which 
could be successfully retreated with endoscopic therapy.

• No significant complications, colorectal cancer incidence or death.



Conclusion

In our IBD cohort of patients with nonpolypoid colorectal dysplasia after 
undergoing endoscopic resection, surveillance colonoscopy rather than 
colectomy, is safe and effective.



Overall Summary

• Increasing incidence data to support the cost-effectiveness of average risk screening 
starting age 45 years.  Currently, only ACS recommendation.

• Engagement in quality improvement program with training and feedback is associated 
with improvements in ADR, and reductions in interval colorectal cancer.

• Artificial intelligence facilitates colonoscopy lesion detection and characterization/

• Endoscopic resection is first line therapy strategy for benign colorectal lesions. Surgical 
morbidity and mortality is significantly higher compared to endoscopic resection..

• Colonoscopy surveillance, in lieu of colectomy, is a safe and effective strategy in IBD 
patients with nonpolypoid colorectal dysplasia who have had complete endoscopic 
resection.
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