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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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Colorectal Cancer Screening for Average-Risk Adults:
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Andrew M. D. Wolf, MD1; Elizabeth T. H. Fontham, MPH, DrPH2; Timothy R. Church, PhD3; Christopher R. Flowers, MD, MS4;
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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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ORIGINAL ARTICLE
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ABSTRACT
Objective Screening colonoscopy's effectiveness in
reducing colorectal cancer mortality risk in community
populations is unclear, particularly for right-colon
cancers, leading to recommendations against its use for
screening in some countries. This study aimed to
determine whether, among average-risk people, receipt
of screening colonoscopy reduces the risk of dying from
both right-colon and left-colon/rectal cancers.
Design We conducted a nested case–control study
with incidence-density matching in screening-eligible
Kaiser Permanente members. Patients who were 55–
90 years old on their colorectal cancer death date during
2006–2012 were matched on diagnosis (reference) date
to controls on age, sex, health plan enrolment duration
and geographical region. We excluded patients at
increased colorectal cancer risk, or with prior colorectal
cancer diagnosis or colectomy. The association between
screening colonoscopy receipt in the 10-year period
before the reference date and colorectal cancer death
risk was evaluated while accounting for other screening
exposures.
Results We analysed 1747 patients who died from
colorectal cancer and 3460 colorectal cancer-free
controls. Compared with no endoscopic screening,
receipt of a screening colonoscopy was associated with a
67% reduction in the risk of death from any colorectal
cancer (adjusted OR (aOR)=0.33, 95% CI 0.21 to 0.52).
By cancer location, screening colonoscopy was
associated with a 65% reduction in risk of death for
right-colon cancers (aOR=0.35, CI 0.18 to 0.65) and a
75% reduction for left-colon/rectal cancers (aOR=0.25,
CI 0.12 to 0.53).
Conclusions Screening colonoscopy was associated
with a substantial and comparably decreased mortality
risk for both right-sided and left-sided cancers within a
large community-based population.

INTRODUCTION
Colorectal cancer is a leading cause of cancer deaths
worldwide.1 2 Evidence from multiple randomised
trials has established that screening with either
faecal occult blood tests (FOBTs)3–5 or sigmoidos-
copy6–9 can reduce colorectal cancer incidence and
death. However, evidence of the ability of screening
to substantially reduce risk for right-colon disease is

limited. Although colonoscopy is the most com-
monly used colorectal cancer screening test in the
USA,10–12 its effectiveness is not yet supported by
evidence from randomised trials.13 14 Some studies
have also questioned colonoscopy’s effectiveness
for cancers in the right (or proximal) colon.15–17

Randomised trials of screening colonoscopy are
under way,18–21 but results are not expected for
several years. Additionally, the practice of screening

Significance of this study

What is already known on this subject?
▸ Screening is effective at reducing the risk of

death from colorectal cancer.
▸ There is only limited evidence in the ability of

currently available tests to substantially reduce
the risk of death from right colon cancers.

▸ Some studies have questioned colonoscopy’s
effectiveness for cancers in the right colon, but
many previous studies had methodological
limitations such as the inability to know which
tests were for screening or for diagnostic
purposes.

What are the new findings?
▸ Screening colonoscopy use was associated with

a 65% reduction in risk of death in the right
colon and a 75% reduction in risk of death for
left-colon/rectal cancers.

▸ The effectiveness of screening colonoscopy in
the right colon was not significantly different
from that in the left colon/rectum.

How might it impact on clinical practice in
the foreseeable future?
▸ The current study supports colonoscopy as an

effective screening test for reducing mortality
from both left-sided and right-sided colon
cancers.

▸ The results should help allay concerns that
colonoscopy could be substantially less
effective in the right than the left colon/rectum
or less effective in real-world community-based
populations.

Endoscopy
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2018: High Rates of Interval Colorectal Cancer Persist

Number of Patients who will Develop Interval  
Colorectal Cancer in an Endoscopist’s Career?

Colonoscopy  
Volume

Median ADR 
(24-28%)

Very Low
(115/year) 1

Moderate
(316/year) 3

Very High
(789/year) 9

Ertem et al. Gastrointest Endosc 2018 May 24
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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.



• Each 1% increase in ADR 
associated with:

3% decrease in interval CRC risk      
(HR, 0.97, 95%CI: 0.96-0.98)

5% decrease in CRC death risk

• No threshold effect above which 
increases in ADR were without 
benefit

ADR is Correlated with Interval Cancer

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)



2015 Updated 
ADR Thresholds



Adenoma Detection Rate (ADR)

ADR is the number of screening 
patients with at least one adenoma 
divided by total number of 
consecutive patients aged 50 years or 
older screened with colonoscopy. 

*If incomplete due to inadequate prep, patient 
discomfort, etc, or indication is surveillance or 
diagnostic, then procedure is not included in the 
calculation.

Rex D, et al. Gastrointest Endosc 2006



Screening ADR in a FIT cohort 

•Predictive model using 
COLONPREV study dataset

•Colonoscopy in 5722 
individuals: 5059 as primary 
strategy and 663 after FIT+

•Median ADR 
•Colonoscopy: 31% (14%–51%)
•FIT: 55% (21%–83%)

Cubiella United European Gastroenterol J  2016

Pearson 
coefficient 

0.716: p<0.001

ADR Colonoscopy 31%
ADR FIT 55%



Adjustments in Risk Factors DO NOT Matter for ADR

Jensen C Clin Gastroenterol Hepatol 2015

Risk factors: 
•age
•race/
ethnicity

•family 
history



Serrated polyp detection rates?

Anderson J. Gastrointest Endosc 2017

Potential SDR benchmarks: 
CSSDR = 7% & PSDR = 11%



Serrated Polyp Detection is Highly Variable

• Proximal serrated polyp 
detection rate: 13% (1%–18%).

• Endoscopist (P<.0001), but 
not patient age (P=.76) or 
gender (P=.95), was 
associated with proximal 
serrated polyp detection.

Kahi et al. Clin Gastro Hepatol 2011



SSA/
P

Dilated, boot-shaped crypts with 
serrations extend throughout 

crypt, including base

Mature Goblet Cells 
at Crypt Bases

Serrated polyp detection rates?



Poor Pathology Agreement in 
the Diagnosis Of Serrated Polyps

Assess observer agreement in the diagnosis of colorectal 
serrated polyps. 4 GI pathologists, 60 cases

5 categories: SA, HP, adenoma, admixed, other w/ serration

Findings:

Wong N A C S, Hunt L P, Warren B F. Histopathology 2009

Κ
Diagnosing between all 5 0.49

Serrated vs. Others 0.38



Awareness is a First Step

• Colonoscopy and pathology data from 
3 medical centers at Kaiser Permanente 
Northern California. 2010-2014.

• Gastroenterologists and pathologists 
from 3 medical centers at Kaiser 
attended a one hour training session on 
sessile serrated polyp diagnosis in 2012

• Mean sessile serrated polyp detection 
rates increased from 0.6% in 2010 to 
2012 to 3.7% in 2013 to 2014.

• SDRs varied widely among experienced 
gastroenterologists, even after training 
(1.1% to 8.1%).

Li D et al Gastrointest Endosc 2017



How to Improve ADR?



Split Dose is a Must 
for Right Colon!



Bowel Prep

Withdrawal Time

Wide Angle

Nurses

Fellows

Water

Retroflexion

Repeat Exam

Position Change

DrugsHigh Definition

Narrow Band Imaging

Chromoendoscopy

Cap

Third-Eye Retroscope

Full-Spectrum Endoscopy

Enhanced Imaging

FICE

iScan

Blue Light

Endocuff

EndoRings

Hycosamine

Time of Day

Volume

Late Schedule

Inspect Way In & Out



Bowel Prep

Withdrawal Time

Wide Angle

Nurses

Fellows

Water

Retroflexion

Repeat Exam

Position Change

DrugsHigh Definition

Narrow Band Imaging

Chromoendoscopy

Cap

Third-Eye Retroscope

Full-Spectrum Endoscopy

Enhanced Imaging

FICE

iScan

Blue Light

Endocuff

EndoRings

Hycosamine

Time of Day

Volume

Late Schedule

Inspect Way In & OutEndoscopist



Inspection Tips for Higher ADRs

Mindset
1 Know the signature features of adenomas and serrated 

lesions
2 Look for subtle lesions - think flat and depressed

Technique

3 Maintain a straight scope

4 Clean the mucosa

5 Look behind folds

6 Expand & collapse the lumen

7 Take adequate time - but be efficient with a plan

8 Spend most time in the right colon - examine twice

Tools
9 Know when need adjustment- lighting, cap, 

chromoendoscopy
10 Engage in quality assurance program



Practicalities of Detection

Kaltenbach & Soetikno, Detection, Diagnosis & Management of  
Non-Polypoid Colorectal Neoplasm, 2nd ed. ASGE Learning Library.

Look for subtle lesions 

• Requires pattern recognition

• Requires clean mucosa

• Requires good lighting & high 
definition

• Requires good insertion & 
inspection technique (fold 
examination, distention, cleansing)

• May require enhanced tools with 
chromoendsocopy or cap



Soetikno, Kaltenbach, Rouse et al. JAMA 2008



Know the Signatures of Adenoma

• Subtle color differential (more 
red)

• Irregular vascular network

• Absence of innominate 
grooves

• Slight friability

• Deformity of the wall

Kaltenbach & Soetikno, Detection, Diagnosis & Management of Non-
Polypoid Colorectal Neoplasm, 2nd ed. ASGE Learning Library.



Look for Pattern of Mucosa



Know the Signatures of 
Serrated Lesions



Features of Serrated Lesions

• Mucus Cap

• Indistinct borders

• Cloud-like Surface

• Irregular Shape

• Dark Pits

Hazewinkel Y et al Gastrointest Endosc 2013 Jun;77(6):916-24
IJspeert J et al.  Gut 2015;0:108



Features of Serrated Lesions

• Mucus Cap

• Indistinct borders

• Cloud-like Surface

• Irregular Shape

• Dark Pits

Hazewinkel Y et al Gastrointest Endosc 2013 Jun;77(6):916-24
IJspeert J et al.  Gut 2015;0:108

Cloud-like 
Surface



Features of Serrated Lesions

• Mucus Cap

• Indistinct borders

• Cloud-like Surface

• Irregular Shape

• Dark Pits

Hazewinkel Y et al Gastrointest Endosc 2013 Jun;77(6):916-24
IJspeert J et al.  Gut 2015;0:108

Dilated Crypts 
“O” pits



Objectives

• Review colonic loops 

Straight Endoscope for  
Controlled & Efficient Inspection



Inspection Technique



Kaltenbach & Soetikno, Detection, Diagnosis & Management of 
Non-Polypoid Colorectal Neoplasm, 2nd ed. ASGE Learning Library.



FlatSuperficial elevated Depressed

Dye Accentuates Subtle Lesions





Brown et al. Cochrane Database of Systematic Reviews 2016

 OR 1.61 (1.24-2.09)

Higher ADR with Chromoendoscopy

OR 1.53 
(1.31-1.79) 



Takes long time

Messy

No randomized 
long term survival 

data

Expensive

Not needed 
with high 
definition

Only useful in 
high risk 
patients

Will find more 
non-specific 

noise
Too dark

Virtual 
chromoendoscopy is 

same

It pools



Repici A, Di Stefano AF, Radicioni MM, Jas V, Moro L, Danese S. Contemp Clin Trials. 2012 Mar;33(2):260-7



Methylene Blue MMX

0

25

50

75

100

ADR SSA/P

2.5

38.8

5.8

47.4

MB-MMX Placebo

Detection endpoints

Study arm

Adenomas per colonoscopy Control Endocuff EndoRings FUSE

All sites 1.53 1.84 1.57 1.0
Indianapolis 1.89 2.21 1.98 1.59
Milan 0.83 0.8 0.72 0.68
New York 0.92 2.07 0.82 0.83
Adenoma detection rate
All sites 166 (56%) 191 (65%) 165 (57%) 154 (52%)
Indianapolis 117 (61%) 137 (71%) 126 (65%) 115 (58%)
Milan 37 (47%) 35 (47%) 28 (38%) 28 (37%)
New York 12 (48%) 19 (70%) 11 (50%) 11 (46%)
SSP per colonoscopy
All sites 0.17 0.17 0.2 0.18
Indianapolis 0.24 0.23 0.3 0.25
Milan 0.03 0.04 0.01 0.03
New York 0.04 0.07 0.05 0.04
SSP detection rate
All sites 36 (12%) 33 (11%) 33 (11%) 30 (10%)
Indianapolis 33 (17%) 29 (15%) 31 (16%) 27 (14%)
Milan 2 (3%) 2 (3%) 1 (1%) 2 (3%)
New York 1 (4%) 2 (7%) 1 (5%) 1 (4%)
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Introduction: Widespread application of blue dye to the mucosal surface of the co-
lon (pan-colonic chromoendoscopy) has been shown to increase the detection of
colorectal neoplasia in patients at average or increased risk of CRC. A new formu-
lation of methylene blue powder incorporated in a MMX tablet for target release of
the dye at colonic level has been developed and tested in phase I and II studies. We
conducted this international multi-center, placebo controlled, randomized, double-
blind (at randomization), parallel-group Phase III FDA registration study to assess
the efficacy and safety of MB-MMX" for CRC screening and surveillance. Methods:
In 20 centers, 50-75 years old subjects scheduled for CRC screening or surveillance
high-definition white-light colonoscopy were randomized between 200 mg MB-
MMX", placebo, or 100 mg MB-MMX" in a ratio of 2:2:1. The 100 mg MB-MMX"
arm was only for masking purposes at the request of the FDA, and it was excluded in
the statistical analysis. MB-MMX" and placebo tablets were administered with a day-
before regimen of 4 liters of polyethylene glycol-based bowel preparation. Central-
ized reading of endoscopic videos and pathological samples were adopted to
minimize operator-related bias. The primary endpoint was the proportion of pa-
tients with at least one histologically proven adenoma or carcinoma (ADR), while the
false positive rate (i.e. rate of resections for non-neoplastic polyps), additional per-

patient and per-polyp analysis, insertion and withdrawal time, and adverse event
(AE) rates were secondary end-points. Results: Across the 1,205 randomized pa-
tients, a mean 99.6%!4.8% compliance to the study drug was observed. A total of
626/1,205 (52.0%) patients had at least one adenoma or carcinoma found during
colonoscopy. ADR was higher in the MB-MMX"-full dose arm (56.29%, 273/485)
than in the placebo group (47.8%, 229/479), corresponding to an OR of 1.46 [1.09,
1.96], while an intermediate value was observed in the MB-MMX"-reduced dose
arm (51.5%, 124/241). Most of the lesion in the active arm were detected in stained
areas. The proportion of patients with non-polypoid lesion was higher in the MB-
MMX"-full dose (213/485, 43.92%) than in the placebo (168/479, 35.07%; OR: 1.66
[1.21, 2.26]), as well as that for <5 mm lesions (180/485, 37.11% vs. 80/241, 33.20%;
OR: 1.36 [1.01, 1.83]). FPR (MB-MMX"-full dose: 83/356; 23.31% vs. placebo: 97/326;
29.75%) and withdrawal times (11.5!5 minutes) were similar across the study arms.
Overall, 0.7% of patients had severe AEs, including 4/488 (0.8%) in the MB-MMX"-
full dose group, 2/241 patients (0.8%) in the MB-MMX"-reduced dose group, and 2/
479 patients (0.4%) in the placebo group. Conclusions: Chromoendoscopy by oral
administration of MB-MMX" led to an absolute increase in ADR of 8% without
requiring additional time or removal of non-neoplastic lesions
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STANDARD VS. ENDOCUFF VS. CAP ASSISTED
COLONOSCOPY FOR POLYP DETECTION: A
RANDOMIZED CONTROLLED TRIAL
Martin Floer*1, Tschaikowski Laura1, Hartmut Krueger1,
Michael Schepke2, Radoslaw Kempinski3, Neubauer Katarzyna3,
Elzbieta Poniewierka3, Steffen Kunsch4, Detlev Ameis6, Hauke Heinzow5,
Hartmut H. Schmidt5, Volker Ellenrieder4, Tobias Meister1
1Department of Medicine 2, Helios ASK Northeim, Northeim, Germany;
2Department of Gastroenterology, Helios Siegburg, Siegburg, Germany;
3Department of Gastroenterology and Hepatology, Wroclaw Medical
University, Wroclaw, Poland; 4Department of Gastroenterology and
Gastrointestinal Oncology, University Medical Center Goettingen,
Goettingen, Germany; 5Department of Medicine B, University Hospital
Muenster, Muenster, Germany; 6Department of Gastroenterology, Helios
Hospital Helmstedt, Helmstedt, Germany
Background and Aims: Adenoma detection rate (ADR) in colon cancer screening is
most important for cancer prophylaxis. Recent studies suggest a benefit of endo-
scopic devices attached to the distal tip of the colonoscope for improving the ADR.
This work is the first three arm randomized controlled trial comparing standard
colonoscopy with Endocuff and Cap. Methods: 569 patients from Poland and Ger-
many were randomized into three arms of this study: Endocuff assisted (EC), Cap
assisted (CC) and Standard colonoscopy (SC). Indications for colonoscopy were
screening, diagnostic colonoscopy and post interventional care. The examiners had
at least an experience of 3000 colonoscopies as professional gastroenterologists.
Exclusion criteria were age under 18, active morbus Crohn or ulcerative colitis,
known stenosis and status post colonic resection. The study was as approved by the
local Ethics committee. Registered Clinical trials number NCT02331836. Results:
Among the groups, no significant differences were seen according to age, gender
distribution, withdrawal time (mean SC 7.52 min, EC 8.13 min, CA 7.46 min, pZ
0.658) and bowel preparation (pZ0.15). The time to reach the coecum was signif-
icantly reduced when using the Cap (mean CC 6.34 min vs. SC 8.39 min, pZ
0.0001). Neoplastic polyp detection did not differ between the arms (pZ0.95). In
SC, polyp detection rate (PDR) was 48%, ADR was 31.2%, in EC, PDR was 4.4%, ADR
was 29.3% and in CA PDR was 51.6% and ADR was 28%. No significant differences
were seen in all three arms. However, regarding to the mean number of polyps
detected, the EC proofed superior to SC and CA (mean SC 2 polyps vs. EC polyps
2.45, pZ 0.009). Conclusion: The use of EC increased the total number of polyps
seen during colonoscopy. The use of a Cap significantly reduced the examination
time without losing screening quality. In contrast to recent studies, no significant
improvement of the ADR was detected.
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STANDARD COLONOSCOPY IN THE SURVEILLANCE OF
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ABSTRACT
Objective Low adenoma detection rates (ADR) are 
linked to increased postcolonoscopy colorectal cancer 
rates and reduced cancer survival. Devices to enhance 
mucosal visualisation such as Endocuff Vision (EV) may 
improve ADR. This multicentre randomised controlled trial 
compared ADR between EV-assisted colonoscopy (EAC) 
and standard colonoscopy (SC).
Design Patients referred because of symptoms, surveillance 
or following a positive faecal occult blood test (FOBt) as part 
of the Bowel Cancer Screening Programme were recruited 
from seven hospitals. ADR, mean adenomas per procedure, 
size and location of adenomas, sessile serrated polyps, EV 
removal rate, caecal intubation rate, procedural time, patient 
experience, effect of EV on workload and adverse events 
were measured.
Results 1772 patients (57% male, mean age 62 years) 
were recruited over 16 months with 45% recruited through 
screening. EAC increased ADR globally from 36.2% to 
40.9% (P=0.02). The increase was driven by a 10.8% 
increase in FOBt-positive screening patients (50.9% SC vs 
61.7% EAC, P<0.001). EV patients had higher detection 
of mean adenomas per procedure, sessile serrated polyps, 
left-sided, diminutive, small adenomas and cancers (cancer 
4.1% vs 2.3%, P=0.02). EV removal rate was 4.1%. Median 
intubation was a minute quicker with EAC (P=0.001), 
with no difference in caecal intubation rate or withdrawal 
time. EAC was well tolerated but caused a minor increase 
in discomfort on anal intubation in patients undergoing 
colonoscopy with no or minimal sedation. There were no 
significant EV adverse events.
Conclusion EV significantly improved ADR in bowel 
cancer screening patients and should be used to improve 
colonoscopic detection.
Trial registration number NCT 02552017, Results; 
ISRCTN 11821044, Results.

INTRODUCTION
Adenoma detection rate (ADR) is the most important 

marker of colonoscopy quality.
1 2

 Low ADR 

correlates with higher postcolonoscopy colorectal 

cancer (PCCRC) rates and poorer outcomes.
3–7

 

Measures to improve ADR such as optimising 

bowel preparation, slower withdrawal time, use of 

antispasmodics, improved training, position change 

and new technologies to improve mucosal visualisa-

tion have been developed.
8–13

 

Lesions located on the proximal side of colonic 

folds present a particular problem and established 

manoeuvres such as retroflexion may not be possible 

in much of the colon.
12 13

 Devices that attach to the 

tip of the scope have been created to flatten folds but 

have not been demonstrated to consistently improve 

ADR.
14

Endocuff Vision (EV) (figure 1) is a polypropylene 

device mounted onto the distal tip of a colonoscope. 

Significance of this study

What is already known about this subject?
 ► We searched PubMed and MEDLINE for 
English language publications in humans up 
to October 2016 for randomised controlled 
trials (RCT), open and observational studies of 
Endocuff and Endocuff Vision. We identified 
four case series studies and four multicentre 
RCT using the original Endocuff. Findings from 
case series reported that Endocuff provided 
more stability during mucosectomy, improved 
Mean number of Adenomas detected per 
Procedure (MAP) and resulted in adenoma 
detection rates (ADR) of up to 44.7%. 
However, small, superficial, ‘scratch-like’ 
mucosal lesions were observed, especially 
in the ileocaecal region in 30% of patients. 
Two multicentre RCTs from Germany and one 
from the USA reported an ADR increase of 
14%, 85% and 16.6% with Endocuff-assisted 
colonoscopy. However, the largest multicentre 
RCT was a Dutch study of 1063 procedures, 
which reported no significant difference in 
ADR but a higher MAP with Endocuff-assisted 
colonoscopy. A single- centre trial of Endocuff 
Vision has recently reported no improvement 
in ADR, but this was a small study. No 
multicentre RCTs of the second-generation 
Endocuff Vision, as used in this trial, have 
been published.

What are the new findings?
 ► We present findings from the first multicentre 
RCT comparing Endocuff Vision-assisted 
colonoscopy with standard colonoscopy 
in patients attending for symptomatic, 
surveillance and Bowel Cancer Screening 
Programme colonoscopy. Thus, this is the first 
study to demonstrate improved ADR with 
Endocuff Vision.
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Meta-Analysis: 
12 RCTs (8376 patients) comparing Endocuff 
assisted colonoscopy with standard 
colonoscopy, up to Dec 2017.

ADR significantly increased: 
RR 1.2 (95%CI:1.06-1.36, p=0.003)

Endocuff, 41.3%,  
Standard, 34.2%

Operators:
Low-to-moderate ADRs (< 35 %): 
RR = 1.51 (95 %CI 1.35 - 1.69; P < 0.001)

High ADRs (> 45 %): 
RR = 1.01 (95 %CI 0.93 -1.09; P = 0.87)

Williet N et al.Effect of Endocuff-assisted colonoscopy on adenoma detection rate: 
meta-analysis of randomized controlled trials. Endoscopy. 2018
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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/).
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 INTRODUCTION 
 Screening colonoscopy and other screening methods have been 
largely credited for the recent decline in the incidence and death 
rates of colorectal cancer (CRC). Despite this decline, CRC is 
projected to remain third among cancers for both men and women 
in 2011 ( 1 ). 

 Although colonoscopy remains an eff ective method of CRC 
screening and prevention ( 2 ), it is imperfect. Adenoma miss rates 
have been estimated to be as high as 24 %  in tandem colonoscopy 
studies ( 3,4 ). One large population study estimated the risk of a 
new CRC diagnosis within 3 years of negative screening colono-
scopy to be as high as 6 %  ( 5 ). Right-sided lesions, fl at polyps, and 
variability in endoscopist quality measures are all potential reasons 
why interval cancers develop  (5 – 8).  Th e adenoma detection rate 

(ADR) is a validated predictor of development of interval CRC 
risk aft er screening colonoscopy ( 9 ). However, wide variability still 
exists between endoscopists in this important measure ( 10 – 12 ). 

 Technical-, patient-, and provider-related factors have all been 
explored to explain diff erences in adenoma detection. Adequacy of 
bowel preparation, withdrawal time, and time of day have all been 
associated with adenoma rates and their detection ( 13 – 16 ). Th e 
performing endoscopist, independent of patient-related factors, 
has recently been shown to strongly infl uence adenoma detection 
( 17 ). Endoscopist behaviors, such as time spent on inspection, 
looking behind folds, cleansing, and distention of the colon, are 
also associated with higher adenoma detectors ( 18,19 ). Despite this 
knowledge, there remains little data on how to improve adenoma 
detection among individual endoscopists. 

                                    An Endoscopic Quality Improvement Program     Improves 
Detection of Colorectal Adenomas         
  Susan   G.       Coe  ,   MD   1      ,     Julia E.       Crook  ,   PhD   2      ,     Nancy N.       Diehl  ,   BS   2       and     Michael B.       Wallace  ,   MD, MPH   1              

  OBJECTIVES:    Adenoma detection rate (ADR) is a key measure of quality in colonoscopy. Low ADRs are associated 
with development of interval cancer after  “ negative ”  colonoscopy. Uncontrolled studies mandating 
longer withdrawal time, and other incentives, have not signifi cantly improved ADR. We hypothesized 
that an endoscopist training program would increase ADRs. 

  METHODS:    Our Endoscopic Quality Improvement Program (EQUIP) was an educational intervention for staff 
endoscopists. We measured ADRs for a baseline period, then randomly assigned half of the 15 
endoscopists to undergo EQUIP training. We then examined baseline and post-training study ADRs 
for all endoscopists (trained and un-trained) to evaluate the impact of training. A total of 1,200 
procedures were completed in each of the two study phases. 

  RESULTS:    Patient characteristics were similar between randomization groups and between study phases. The 
overall ADR in baseline phase was 36 %  for both groups of endoscopists. In the post-training phase, 
the group of endoscopists randomized to EQUIP training had an increase in ADR to 47 % , whereas 
the ADR for the group of endoscopists who were not trained remained unchanged at 35 % . 
The effect of training on the endoscopist-specifi c ADRs was estimated with an odds ratio of 1.73 
(95 %  confi dence interval 1.24 – 2.41,  P     =    0.0013). 

  CONCLUSIONS:    Our results indicate that ADRs can be improved considerably through simple educational efforts. 
Ultimately, a trial involving a larger number of endoscopists is needed to validate the utility of our 
training methods and determine whether improvements in ADRs lead to reduced colorectal cancer.   

  SUPPLEMENTARY MATERIAL  is linked to the online version of the paper at  http://www.nature.com/ajg   

   Am J Gastroenterol  2013; 108:219–226;  doi: 10.1038/ajg.2012.417; published online 8 January 2013         
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ABSTRACT
Objective Suboptimal adenoma detection rate (ADR)
at colonoscopy is associated with increased risk of
interval colorectal cancer. It is uncertain how ADR might
be improved. We compared the effect of leadership
training versus feedback only on colonoscopy quality in a
countrywide randomised trial.
Design 40 colonoscopy screening centres with
suboptimal performance in the Polish screening programme
(centre leader ADR ≤25% during preintervention phase
January to December 2011) were randomised to either a
Train-Colonoscopy-Leaders (TCLs) programme (assessment,
hands-on training, post-training feedback) or feedback only
(individual quality measures). Colonoscopies performed
June to December 2012 (early postintervention) and
January to December 2013 (late postintervention) were
used to calculate changes in quality measures. Primary
outcome was change in leaders’ ADR. Mixed effect models
using ORs and 95% CIs were computed.
Results The study included 24 582 colonoscopies
performed by 38 leaders and 56 617 colonoscopies
performed by 138 endoscopists at the participating centres.
The absolute difference between the TCL and feedback
groups in mean ADR improvement of leaders was 7.1%
and 4.2% in early and late postintervention phases,
respectively. The TCL group had larger improvement in ADR
in early (OR 1.61; 95% CI 1.29 to 2.01; p<0.001) and
late (OR 1.35; 95% CI 1.10 to 1.66; p=0.004)
postintervention phases. In the late postintervention phase,
the absolute difference between the TCL and feedback
groups in mean ADR improvement of entire centres was
3.9% (OR 1.25; 95% CI 1.04 to 1.50; p=0.017).
Conclusions Teaching centre leaders in colonoscopy
training improved important quality measures in screening
colonoscopy.
Trial registration number NCT01667198.

INTRODUCTION
During recent years, several studies have shown
that important patient outcome measures such as
interval cancer rates after screening colonoscopy or
mortality after cancer surgery are related to quality
of hospitals and individual physicians.1 –3 However,
there is a lack of high quality studies investigating
the effect of quality improvement interventions on
patient outcome measures.
Screening colonoscopy is widely used for preven-

tion and early detection of colorectal cancer
(CRC).4 High quality colonoscopy achieving

accurate detection and removal of adenomas is con-
sidered the key to screening efficacy.5 –7 Professional
societies recommend that endoscopists measure
quality indicators such as adenoma detection rate
(ADR), caecal intubation rate (CIR) and colono-
scope withdrawal time.6 7 We have previously
shown that an individual endoscopist’s ADR is an
independent predictor for interval cancer after
screening colonoscopy.1 Recently, a large US study
confirmed this association and expanded it to
include CRC death.3 Thus, adenoma detection is of
paramount importance for the success of CRC
screening programmes. However, it has been uncer-
tain how to improve ADR in endoscopists with
suboptimal performance.

Open Access
Scan to access more

free content

Significance of this study

What is already known on this subject?
▸ Suboptimal adenoma detection at colonoscopy

is associated with increased risk of interval
colorectal cancer and colorectal cancer death.

▸ Interventions targeting endoscopist
performance have been generally ineffective for
improving adenoma detection rates.

▸ One small study performed at single academic
institution showed adenoma detection rate
improvement with training.

What are the new findings?
▸ Dedicated Train-Colonoscopy-Leaders course

significantly improved adenoma detection rate,
proximal adenoma detection rate and
non-polypoid lesion detection rate in screening
colonoscopy.

▸ The training of screening centre leaders in
teaching high quality colonoscopy changed
their own practice and had also significant
effect on overall centre performance.

▸ The Train-Colonoscopy-Leaders course had
sustained effect on colonoscopy performance
over 1.5 years.

How might it impact on clinical practice in
the foreseeable future?
▸ Developed training curriculum may help to

improve adenoma detection rate and
non-polypoid lesion detection rate at
colonoscopy.

616 Kaminski MF, et al. Gut 2016;65:616–624. doi:10.1136/gutjnl-2014-307503

Endoscopy
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Major Issues in US Colonoscopy for  
Cost-Effective Colorectal Cancer Prevention

1.  Some are not measuring ADR 

2.  Incomplete uptake of split bowel prep dosing

3.  Use of shortened surveillance intervals

4.  Ineffective polypectomy technique

5.  Surgical resection of benign colorectal polyps

Doug Rex, Quality Indicators of Colonoscopy Implications 
in Colorectal Cancer Screening DDW 2018



Colon Cancer Prevention

Colorectal cancer 
prevention through 

detection and removal 
of colon polyps 



Consequences of Inadequate Polypectomy

Colon Polyp 

Polypectomy 

Surveillance 

Adequate

Incomplete Resection 

Interval Cancer 

Complications 
Surgery 

Inadequate

Pohl H et al, Gastro 2013; Robertson D et al, Gut 2014; Keswani R et al, GIE 2016.



Variable performance in polypectomy

• CARE study - Gastro 2013 

• 3 fold variation in resection efficacy

• range of incomplete resection 7-22%

• Duloy et al - GIE 2017 

• 3 fold variation in technical competency

• Range of competent resection 30-90%

• No association of polypectomy competency with ADR or withdrawal time



Polypectomy 
Competency

Assessed polypectomy competency among 
a cohort of 13 attending 
gastroenterologists using the DOPyS tool

Measured the correlation between 
polypectomy competency and established 
quality metrics – adenoma detection rate 
(ADR) and withdrawal time (WT)

ORIGINAL ARTICLE: Clinical Endoscopy

Assessing colon polypectomy competency and its association
with established quality metrics

Anna M. Duloy, MD,1 Tonya R. Kaltenbach, MD, MS,2 Rajesh N. Keswani, MD, MS1

Chicago, Illinois, USA

Background and Aims:Inadequate polypectomy leads to incomplete resection, interval colorectal cancer, and
adverse events. However, polypectomy competency is rarely reported, and quality metrics are lacking. The pri-
mary aims of this study were to assess polypectomy competency among a cohort of gastroenterologists and to
measure the correlation between polypectomy competency and established colonoscopy quality metrics (ade-
noma detection rate and withdrawal time).

Methods:We conducted a prospective observational study to assess polypectomy competency among 13 high-
volume screening colonoscopists at an academic medical center. Over 6 weeks, we made video recordings of !28
colonoscopies per colonoscopist and randomly selected 10 polypectomies per colonoscopist for evaluation. Two
raters graded the polypectomies by using the Direct Observation of Polypectomy Skills, a polypectomy compe-
tency assessment tool, which assesses individual polypectomy skills and overall competency.

Results:We evaluated 130 polypectomies. A total of 83 polypectomies (64%) were rated as competent, which
was more likely for diminutive (70%) than small and/or large polyps (50%, P Z .03). Overall Direct Observation
of Polypectomy Skills competency scores varied significantly among colonoscopists (P Z .001), with overall poly-
pectomy competency rates ranging between 30% and 90%. Individual skills scores, such as accurately directing
the snare over the lesion (P Z .02) and trapping an appropriate amount of tissue within the snare (P Z .001)
varied significantly between colonoscopists. Polypectomy competency rates did not significantly correlate with
the adenoma detection rate (r Z 0.4; P Z .2) or withdrawal time (r Z 0.2; P Z .5).

Conclusions: Polypectomy competency varies significantly among colonoscopists and does not sufficiently
correlate with established quality metrics. Given the clinical implications of suboptimal polypectomy, efforts to
educate colonoscopists in polypectomy techniques and develop a metric of polypectomy quality are needed.
(Gastrointest Endosc 2018;87:635-44.)

Colonoscopy reduces colorectal cancer (CRC) incidence
and mortality through the detection and removal of precan-
cerous polyps in the colon.1 The majority of colonoscopy
quality improvement efforts have focused on improving
polyp detection.2 In contrast, little work has focused on
ensuring effective colon polyp resection. Unfortunately,
incomplete polypectomy may occur in a significant
proportion of patients undergoing colonoscopy. In a

prospective study of 1427 patients undergoing
colonoscopy, approximately 10% of polyps were
incompletely resected.3 An ineffective polypectomy
technique may lead to costly referral to surgery4 or even
interval CRC. It is estimated that up to 30% of interval
CRCs may be due to incomplete polyp resection.5 Thus, it
is imperative that we ensure that all colonoscopists can
remove polyps effectively.

Abbreviations: ADR, adenoma detection rate; CRC, colorectal cancer;
DOPyS, Direct Observation of Polypectomy Skills.
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Validated Polypectomy Competency Assessment Tool - DOPyS

Direct Observation of Polypectomy Skills (DOPyS)
33 individual skills and overall polypectomy competency 
graded from 1-4, with a score ≥3 denoting competency

Skill Descriptors 

Achieves 
optimal polyp 

view and 
position 

•  Ensures clear views by aspiration/insufflation/wash 
•  Maintains optimal polyp position (5-6 o’clock) 
•  Takes appropriate action for position correction and 

clear views throughout the procedure 

Gupta S et al, GIE 2011; Gupta S et al, GIE 2012



Polypectomy competency varied 
significantly between colonoscopists
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Low Rate of Competent Polypectomy

64% 70% 
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Duloy et al. Gastrointest Endosc 2018



Individual Skill Polypectomy 
Competency, n=130Individual Skill Polypectomy Competency,  

for All Polyps (n=130) 
Skill  % Competent Variation Among 

Colonoscopists 

Achieves optimal polyp position 
 
Determines full extent of polyp 
 
Uses appropriate technique 
 
Adjusts/stabilizes scope position 
 
Examines remnant stalk/base 
 
Identifies and treats residual polyp 

61% 
 

72% 
 

70% 
 

58% 
 

 57% 
 

58% 

p<0.001 
 

p<0.04 
 

NS 
 

p=0.001 
 

p<0.001 
 

p<0.001 



Individual Skill Polypectomy Competency, n=130
Individual Skill Polypectomy Competency,  

for Non-Pedunculated Polyps Removed by Snare (n=96) 
Skill  % Competent Variation Among 

Colonoscopists 

Selects appropriate snare size and 
directs snare accurately over lesion 
 
Correctly selects en-bloc or piecemeal 
removal depending on size 
 
Appropriate amount of tissue trapped 
within the snare 
 
Uses cold versus hot snare, as 
appropriate 

73% 
 
 

81% 
 
 

50% 
 
 

91% 

NS 
 
 

NS 
 
 

p = 0.001 
 
 

NS 



Polypectomy competency rates do not correlate with ADR 

Duloy et al. Gastrointest Endosc 2018







Conclusion

•  ADR is associated with quality colonoscopy -interval 
colorectal cancer & death.

• Competencies in detection (ADR) and polypectomy 
signficantly vary amongst endoscopists, and improved 
with feedback and education.

• Now is time to measure & report quality metrics in 
colonoscopy.



Thank You

Tonya Kaltenbach
endoresection@me.com
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