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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. The first-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
when multiple 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 260 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.’
This publication updates the screening recommendations
of the MSTF for screening in average-risk persons.’
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 cancer” and removal of precancerous lesions’
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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Table 4.Multi-Society Task Force Ranking of Current
Colorectal Cancer Screening Tests

Tier 1

Colonoscopy every 10 years

Annual fecal immunochemical test
Tier 2

CT colonography every 5 years

FIT-fecal DNA every 3 years

Flexible sigmoidoscopy every 10 years (or every 5 years)
Tier 3

Capsule colonoscopy every 5 years
Available tests not currently recommended

Septin 9
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TABLE 1. American Cancer Soclety Guideline for CRC Screening, 2018

Recommendatons®

The ACS recommends that adults aged &5 y and older with an average risk” of CRC undergo regulas screening with either 2 high-sensiavity stool-based test or

2 structural (visual) examination, depending on patient peeference and test avadabiity. As a part of the sceening process, all positive results oo noncoﬁmosmq
saeening tests should be followed up with timely colonoscopy.

The recommendation 10 Degn sareening 8 age 45 v 5 3 ualfiad recomendarion
The recommendation for regudar screening in aduits aged 50 y and oider & a song secommendanon,

The ACS recommends that average-rsk aduits in good health with 3 e expectancy of greater than 10 y continge CRC screening theough the age of 7Sy
(quaiified recommenclation)

The ACS recommends that cieicians indvidualoe CRC screening decsions for mdhviduals aged 76 theough 85 y based on patient preferences, ke expectancy,
health status, and price screening history foualfied recommendation)

The ACS recommends that cimicians dscourage ndviduals over age 85 y from continuing CRC screening (qualified recommendationt
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S Effectiveness of screening colonoscopy in reducing
OPEN ACCESS

the risk of death from right and left colon cancer:
a large community-based study
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Table 2 Association between receipt of screening endascopy and colorectal adenocarcinoma death risk

Screening colomoncopy status Estimated refotive risks (95% OO
according to colon location Case patients, n=1747 Matched control patients, n=3460 Bivariate model Multivariate model*
All locasons In the colonrectum

No sceening endoscopy 1358 2310 1.00 1.00

Soeening colonoscopy 24 120 033021 0 052) 0.33 0.21 20 0.52)

Soeening sigmoidoscopy 365 1030 060 {0.52 10 0.6% 0.64 0.56 w0 0.79)
Right colon

No screening endoscopy 643 15 1.00 1.00

Screening colonoscopy 13 6 037 {0.20 10 0.6% 0.35 (0.18 20 0.65)

Sceening sigmoidoscopy 218 535 072 059 %0 0.87) 0.75 0.62 w0 0.92)
Left colondrectum

No sreening endoscopy 669 1092 1.00 1.00

Sowening colonoscopy 9 56 025 1012 10 050 0251012 » 053)

Soeening Sigmodoscopy

0.48 {0.38 10 0.59%

0.52 0.41 w 0.66)

&8
"The multharane model adpusted for aceiethaiony, family history, percentage of peopie 25+ years in the consus tract weth at least 3 high-schedl diploma, Chartson comerbidity score
and rumber of primary Gare wests, as well s an indhcator faecal ocoukt blood testing The estimates were obtained fom condBonal regression modeds.

Doubeni C et al. Gut 2018



Potentially Modifiable Failures in the
Screening Process to Prevent Death
from Colorectal Cancer
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‘Methods

+ Study Design:
« Retrospective cohort study

+ Setting:

« Kaiser Permanente Northern and Southern California

* Population:

« Patients were aged 55-90 who died from CRC in 2006-2012
and had 25 years of health plan enroliment prior to diagnosis.

« Matched cancer-free controls.

+ Data:

« Receipt, results, indications, and follow-up of CRC testing in the
10-year period prior to diagnosis were obtained from electronic
databases and chart audits.

)}
& Penn Medicine 5




'Results - overview

+« Among 1,750 patients who died from CRC:

« 65.9% (n=1,153) were not up-to-date with screening:

- Failure to ever screen (33.8%, n=591)
- Failure to screen at appropriate intervals (31.1%, n=545)
- Failure to receive recommended surveillance (1.0%, n=17)

« 9.7% (n=170) failed to follow-up for a positive test
« 24.4% (n=427) died despite being screening up-to-date (failure of the

screening test)

* 62.5% (n=267) patients with a failure of the screening test had
right colon cancers.

+ Fewer visits with a PCP was strongly associated with failure to
screen or screen adequately..

I & Penn Medicine




Conclusions

* In two healthcare systems with high screening rates:

* Most people dying from CRC were not up to date with
screening or did not receive follow up after a positive
screening result

* Failure to screen was strongly correlated with PCP contacts

* For all test types, failures of the screening tests were
disproportionately right-sided cancers

* Failure of surveillance follow-up was an uncommon cause of
death

+* Although, we cannot eliminate all failures of CRC screening,
these findings point to potential opportunities to further
decrease deaths from CRC

l & Penn Medicine 1"




2018: High Rates of Interval Colorectal Cancer Persist

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

Colonoscopy Median ADR
Volume (24-28%)
Very Low |
(1 15/year)
Moderate 3
(316/year)
Very High 9

(789/year)

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. The first-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
when multiple 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 260 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.’
This publication updates the screening recommendations
of the MSTF for screening in average-risk persons.’
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 cancer” and removal of precancerous lesions’
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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Recommendations

We recommend colonoscopy every 10 years or annual
FIT as first-tier options for screening the average-risk
persons for colorectal neoplasia (strong recommenda-
tion; moderate-quality evidence).

We recommend that physicians performing screening
colonoscopy measure quality, including the adenoma
detection rate (strong recommendation, high-quality
evidence).

We recommend that physicians performing FIT monitor
quality (strong recommendation, low-quality evidence).
The recommended quality measurements for FIT pro-
grams are detailed in a prior publication.”™

We recommend CT colonography every 5 years or FIT-
fecal DNA every 3 years (strong recommendation, low-
quality evidence) or flexible sigmoidoscopy every 5 to
10 years (strong recommendation, high-quality
evidence) in patients who refuse colonoscopy and FIT.

We suggest that capsule colonoscopy (if available) is an
appropriate screening test when patients decline colo-
noscopy, FIT, FIT-fecal DNA, CT colonography, and flex-
ible sigmoidoscopy (weak recommendation, low-quality
evidence).

We suggest against Septin9 for CRC screening (weak
recommendation, low-quality evidence).



Quality Indicators For Colonoscopy
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ADR is Correlated with Interval Cancer

® 314,872 colonoscopies performed
by |36 gastroenterologists at |7
medical centers with 3.3 million
members

® ADR range:7.3 - 52.5%

® |inear relationship across 5
quintiles of ADR from lowest to
highest
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Corley DA, Jensen C, Marks A, et al. N Engl J Med 2014;370:1298-306.




ADR is Correlated with Interval Cancer

Table 2. Adenoma Detection Rate and Risk of an Interval Colorectal Cancer

among All Patients.

Adenoma Detection Rate

Continuous rate

Rate quintile
Quintile 1: 7.35-19.05%
Quintile 2: 19.06-23.85%
Quintile 3: 23.86-28.40%
Quintile 4: 28.41-33.50%
Quintile 5: 33.51-52.51%

Interval
Cancer

no. of
cases

712

186
144
139
167

76

Hazard Ratio
(95% Cl)*

0.97 (0.96-0.98)

1.00 (reference)
0.93 (0.70-1.23)
0.85 (0.68-1.06)
0.70 (0.54-0.91)
0.52 (0.39-0.69)

Unadjusted
Risk

no. of cases/
10,000
person-yr

7.7

9.8
8.6
3.0
7.0
4.8

® Fach |% increase in ADR
associated with:

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

5% decrease in CRC death risk

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

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



Adjusted hazard ratio

MR
95% Cl

No of cancers)
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Increases in ADRs from Individual
Endoscopists Reduces Interval Cancer
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QUALITY INDICATORS FOR
Gl ENDOSCOPIC PROCEDURES

Quality indicators for colonoscopy

@O

Codoncecopy s widely wod for the dugnonts and tres-
ment of colon discrders. Properdy performed, colonos
copy s penerally safe, accerate, and  wedl-tolersied.
Visabeation of the muccea of the entiee Birge inlostioe
and deszal serminal deum wssally s possible duning colos
noscopy. Polyps can be romoved dunng colonoscopy,
therehy reducing the risk of colon cancer. Colonosoopy
s the preferred method 10 evidame the codom in most
adult potients weh burge- Howd symgeoms, son delioency
ancmia, abnormald resules on radiographic studies of the
oodon, posithve  results oo colorecmal  cncer (CRC)
scrcemmng lests, post-polvpectomy and post<ancer resed-
thon survellance, and diagnoss and survedilance In inflam-
matory bowdd discase. In addioon, coonoscopy & the
most comenondy wsed CRC soreenog test o the United
Sanes.| Based on 2010 dam, over 5.8 milbon outpatent
olonosopies are performed anmaally 0 the Ustadd
Suies, with screendng and polyp survallance acoousing
for half of indscations,

Optiral effetvencss of colonoscogy depends on pasent
socepuance of the proceduce, which depends mostly on
acveptance of the bowel preparation. Proganstion quabty af-
foots the compicteness of ccaminat ion, procedure dunon,
and the nead 5o cancel or repeat procedunes at earbier dates
than soukd otherwie Be necdod ' Incfleveve preparation
i 2 Mor conrbetor 1o costs.” Metioubous Espection  and
boger withdrawal times” ' ane assoctated wich higher ade-
nom detoection rmes (ADR). A bigh ADR & cssemial 10
rendering recommended incenals’  between  soreening
andd surveilbece excamiroesons safe. T Optional tochnigue
s novded 10 ensure 2 high peotubility of detovung dysplast
when peesent in nflammanory bosel disese.' ' Beally,
o hrvcal expertise and experience will hedp provent abene
events thae mighe offset the benefits of removing neoplastic
osdons.

Roecent staches ropoet that coloncecogry i koe effocive
In preventing  peoximal  oodon cancer anxl | cancer
doshs (e, colom cancer proscimal 80 the splonic flexsey)
comparad with distd cancer (e, colon cancer & of
distal 50 the splonic flexure ). Decreased  protection
apakne nghtsidod CRC & Bkedy due 50 mukiple Gacson
These indude mibsed adenomas of incomplesely resecoal
adoncoemas; suboptimal bowel prepurstion; procanconus

Copyvght © 2015 American Sockty for Gastromtestingd Endoscogy and
Arveccan Colege of Gatoemexiogy
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kestons that are ondoscopically sulede or difficuk o0 re-
move, such s sessile semed pobvps and e andor
doprosnd adenomas, and Bfferences = fumongonesss
betneen dghtsidal and keftaalod cancers. Impeoving
prevention of nghtsided codon cancer & a magor ol
of colonoscopy quality peograms

Five studies Tuve established that gastroenicrologises
are more effective than surgeons o pomary care plryss
clans #t peevensing CRC by colomomcogry. ' This maont
Moely reflecs higher rmtes of comgleie examinations (e,
cecal intubasion) ™ and higher rmes of adenoma devectkon
amoog getoemondogsts. Al endoscopises perfonm-
Ing colonasoopy shoukd measure the quality of thetr ook
noscOpy. Institutions shere endkscopets froen maultiple
spociakies ane poactickeg shoulkd reasosabdy cxpact all en
doscopists to participace i the program and achieve rece
ommenched guadity bencherarks.

The qualey of health care can be measunsd by
comparing the performance of an ndnsdwal or 2 growp
of individuals with an ided or Bencherark. The pantioular
parameser thae is being uwsed Sor compurtson is sermeaed a
paaley ndcror. A qualiey Indicascr ofen & reporsad a8 a
ik berween the incidence of correat perfomunce and
the oppostunicy for correct performance” o as the propon
ton of inlerventions hat ahicwe 3 peodefined goud ™
Qualty indicatoes can be divaded oo 3 calcgonies: (1)
stroctural mesmures-~these assoss charscoerisios of the
ontire health care oovieonmnant (cg, parcpation by a
physician or other dinecan in systemane dinical daabase
regitry that Includes consoms endonaod  (uuakty mes-
sures), (2) provess meavaness —these osess porfomeance
during the delivery of cre (e ADR and adoquene Blopey
samplisg during coloooscopy for dhironie doerathve cob-
s) (3) cuoome messares—these oacss the resudts of
the cane thae was peosided (o the provention of cancoer
by colososcopy and reduction in the incdenor of colono-

SOOPKC perfonon),

METHODOLOGY

In 2006, the Amercan Soocty ke Gastrointessind
Endoscopy (ASGEAmencan College of Gastroonserodogy
(ADG) Task Toroe on Quality i Endoscopy published
thedr fise version of quality indicatoes for colonosoopy. ™
The present update ntegoaes new data perusning 1o pee
viously proposax] guabey dcaston and now qualey inds-
cons for pedfonming colonoscopy. ™ Indicamors that had
wideangeg dinkcal applicason, were associed  with
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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
COLONPREYV study dataset

*Colonoscopy in 5722

InSIRALE SRHABRPF Y%
strategy apsRbipaftayol T+

*Median ADR
*Colonoscopy: 31% (14%—51%
*FIT: 55% (21%—83%)

=" Adenoma detoction rate in FIT-based colonoscopy
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Adjustments in Risk Factors DO NOT Matter for ADR

Male Female Total

Risk factors:
*age
*race/

ethnicity
*family
history

Crude Adjusted Crude Adjusted Crude  Adjusted

Jensen C Clin Gastroenterol Hepatol 2015



Serrated polyp detection rates!?

TABLE 2. Endoscopist SDR by ADR group and indication for examination

Screening colonoscopies Surveillance colonoscopies
CSSDR PSDR CSSDR PSDR
ADR Median (IQR) Median (1QR) Median (IQR) Median (IQR)
<15% 13 (093.1) 25 (1.3 00 (0.0-3.4) 52 0664)
15% to <25% 35 25458 6.0 (SO-&4) 13 (0.0-3.4) 43 (2657
25% 10 <35% 63 3.0-7.2) 93 B8212)) 49 3.26.7) 81 (47122
>35% 100 (85-13.1) 162 (159-236) 85 (64-10.2) 147 (108-194)

SDR. Serrated polyp detection rate; ADR adenoma desection raoe: CSSDR dinically significant semmated polyp desection e PSOR. proximad sevraned polyp detection rate,
OR, imerguartie range.

Potential SDR benchmarks:
CSSDR =7% & PSDR = | 1%

Anderson J. Gastrointest Endosc 2017



Table 1. Screening Colonoscopees and Detection Rates

Serrated Polyp Detection is Highly Variable
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* 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 201 |



Serrated polyp detection rates!?

Mature Goblet Cells
at Crypt Bases

Dilated, boot-shaped crypts with

serrations extend throughout
crypt, including base



Poor Pathology Agreement in
the Diagnosis Of Serrated Polyps

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

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

Findings:
K
Diagnosing between all 5 0.49
Serrated vs. Others 0.38

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



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%).

Detection Rate (%)
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How to Improve ADR!?



Split Pose is a Must
for Right Colon!




Fellows Position Change Bowel Prep Hycosamine

Withdrawal Time Repeat Exam High Definition Drugs
Volume Enhanced Imaging iScan EndoRings
Narrow Band Imaging Inspect Way In & Out

Blue Light  Third-Eye Retroscope Chromoendoscopy  Water

Retroflexion FICE  Full-Spectrum Endoscopy  Wide Angle

Time of Day Endocuff  Late Schedule  Nurses Cap



Endoscopist



Inspection Tips for Higher ADRs

1 Know the signature features of adenomas and serrated

Mindset [EeEns
2 Look for subtle lesions - think flat and depressed

3 Maintain a straight scope

4 Clean the mucosa

5 Look behind folds

Technique
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
g Know when need adjustment- lighting, cap,
Tools chromoendoscopy

10 Engage in quality assurance program



Practicalities of Detection

Look for subtle lesions
* Requires pattern recognition

* Requires clean mucosa

* Requires good lighting & high
definition

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

Kaltenbach & Soetikno, Detection, Diagnosis & Management of . .
Non-Polypoid Colorectal Neoplasm, 2nd ed. ASGE Learning Library. ° May r'eqUIr'e en hanced too|s Wlth

chromoendsocopy or cap



Soetikno, Kaltenbach, Rouse et al. JAMA 2008



Know the Sighatures of Adenoma

e Subtle color differential (more
red)

* Irregular vascular network

e Absence of innominate
grooves

e Slight friability

e 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

® |rregular Shape

® Dark Pits

Hazewinkel Y et al Gastrointest Endosc 2013 Jun;77(6):916-24
|Jspeert | et al. Gut 2015;0:108
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Features of Serrated Lesions

® Mucus Cap
® Indistinct borders
® Cloud-like Surface

® |rregular Shape

® Dark Pits

 Dilated Crypts
’ “O” pits

X

2
------

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



Straight Endoscope for
Controlled & Efficient Inspection

o L (O o




Inspection Technique




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



Dye Accentuates Subtle Lesions

Superficial elevated Flat Depressed






Higher ADR with Chromoendoscopy

Chromoscopy Cormventional Odds Ratlo Odds Ratio
Study o Subgroup  Bverts  Total BEvents  Totad Weight M.H, Fooed, 95% O M. H, Fixed, 95% C)
4,11 Total participaets with af least one neopdastic lesion i studies with single intubation
Srooker 2002 4 124 3 134 83% 147)0886.252 T W
Huristone 2004 83 128 55 133 7T3% 258156 426) e
Kahi 2010 178 n 164 9 2721% 1 331098, 1.80] AT
Le Rhun 2006 40 89 n @ 1% 1491083 267 e ——
Pohi 2011 233 496 186 412 312% 15501 21,200 =
Subtotal (95% CI) 1168 1217 87.9% 156132, 187 @
Totad events 575 470
Medecogenelly Ch* =501, =4 (P=029),F=20%
Tesifor ovorall efect Z= 428 (P < 0 00001)
4.1.2 Total participaens with af least ene neopdastic lesion i studies with double Etubation
Lapatus 2008 48 146 52 146 120% 119)0.74,1.91) ——
Stoflel 2008 12 27 ¢ 73 09% 3801021421
Subtotad (95% CI) 173 169 12.9% 1.3810.89, 2.14) R
Total events 0 56
Meterogeneity Chid= 263, af= 1 (P = 0.10), P= 62% OR | 53
Testfor overall efect 2= 142 (P=018) ¢
Total (95% CI) 1341 1386 100.0% 1531131, 1.79) L ( I . 3 I - I . 79)
Tors events 645 526
Heterogenelty Chi*= 795 af=8(P=02¢) F=24% 3005 0¢2 1 i 204

Testiforoverall efect Z= 542 (P « 0 00001)
Test10r subgroud aerances CAP= 026 M= 1 (P 061). F= 0%

Brown et al. Cochrane Database of Systematic Reviews 2016

Favours conveniond Favours chromostony
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Repici A, Di Stefano AF, Radicioni MM, JasV, Moro L, Danese S. Contemp Clin Trials. 2012 Mar;33(2):260-7
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METHYLENE BLUE MMX® INCREASES ADENOMA
DETECTION RATE IN SCREENING AND SURVEILLANCE '.)
COLONOSCOPY- A MULTI-CENTRE, MULTINATIONAL,

PLACEBO CONTROLLED, RANDOMISED, DOUBLE-

BLIND AT RANDOMISATION, PARALLEL-GROUP, PHASE

III STUDY

Alessandro Repici*', Michael B. Wallace®, James East’, Prateek Sharma’,
Raf Bisschops’, Francisco C. Ramirez’, David H. Bruining’,

Michele A. Young8, David Gatof’, Marcia 1. Canto'’, Norman E. Marcqn“,
Renato Cannizzaro'?, Ralf Kiesslich'®, Matt Rutter'”, Evelien Dekker', et y e n e u e

Peter D. Siersemal6, Manon Spaander”, Limas Kupcinskaslg,

Franco Radaelli'”, Pradeep Bhandari*’, Michael Vieth?', Cesare Hassan**

IDz'gestz've Endoscopy Unit, Istituto Clinico Humanitas, Rozzano (M),

Milano, Italy; 2Mayo Clinic, Jacksonville, FL; STranslational I OO """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
Gastroenterology Unit, Jobn Radcliffe Hospital, Oxford, United Kingdom;

“Kansas City Veterans Affairs Hospital, Kansas City, MO; ’Leuven . M B— I\/I I\/l X . P | ace bo

University Hospital, Leuven, Belgium; GMayo Clinic, Scottsdale, AZ;
7Mayo Clinic, Rochester, MN; VA Medical Center, Phoenix, AZ: °Clinical
Research of the Rockies, Lafayette, CO; robns Hopkins Hospital,
Baltimore, MD; "'St. Michael’s Hospital, Toronto, ON, Canada; 2Centro
di Riferimento Oncologico, Aviano, Italy; BHorst Schmidt Kliniken
GmbH, Wiesbaden, Germany; **University Hospital of North Tees,
Stockton-on-Tees, United Kingdom; B Amsterdam Medical Centre,
Amsterdam, Netherlands; * 6Um’uersz’ty Medical Centre, Utrecht,
Netherlands; " Erasmus Medical Centre, Rotterdam, Netherlands;
BRaunas University of Medicine, Kaunas, Lithuania; Bvalduce
Hospital, Como, Italy; ZOQueen Alexandra Hospital, Cosham,
Portsmouth, United Kingdom; > Institut fiir Pathologie Klinikum
Bayreuth GmbH, Bayreuth, Germany; ~~Nuovo Regina Margherita
Hospital, Rome, Italy

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- 0
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- A D R S S A / P
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-

~
0

50

Percentage, %
N
19,

AB74 GASTROINTESTINAL ENDOSCOPY Volume 87, No. 6S : 2018



Use of Cap

Sanchez-Yague A, Kaltenbach T, Soetikno R. Gastrointest Endosc. 2012 Jul;76(1):169-78.
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ORIGINAL ARTICLE

Improved adenoma detection with Endocuff Vision:
the ADENOMA randomised controlled trial

Wee Sing Ngu," Roisin Bevan,? Zacharias P Tsiamoulos, Paul Bassett, Zoé Hoare,
Matthew D Rutter,? Gayle Clifford," Nicola Totton,” Thomas J Lee, Arvind Ramadas,’
John G Silcock,® John Painter? Laura J Neilson," Brian P Saunders,® Colin J Rees™ '

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,
|eft-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 mostimportant
marker of colonoscopy quality.! > Low ADR
correlates with higher postcolonoscopy colorectal
cancer (PCCRC) rates and poorer outcomes.>”
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.®™*

Lesions located on the proximal side of colonic
folds present a particular problem and established

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.

manoeuvres such as retroflexion may not be possible
in much of the colon.'” ™ Devices that attach to the
tip of the scope have been created to flatten folds but
have not been demonstrated to consistently improve
ADR.™

Endocuff Vision (EV) (figure 1) is a polypropylene
device mounted onto the distal tip of a colonoscope.

BMI

Ngu WS, et al. Gut 2018;0:1-9. doi:10.1136/gutjnl-2017-314889 m 1

Use of Endocuff Cap




Use of Endocuff Cap

Meta-Analysis:
|2 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%Cl 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



Can Computers Aid Our in
Detection of Colon Polyps?



Phone Face Recognition - Why not Polyps?
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GASTROENTEROLOGY IN MOTION

Jacques Bergman and Patrick S. Yachimski, Section Editors

Artificial Intelligence-Assisted Polyp Detection
for Colonoscopy: Initial Experience

Masashi Misawa,' Shin-ei Kudo,' Yuichi Mori," Tomonari Cho," Shinichi Kataoka,'
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Non-polypoid Neoplasm Detection Rate

Adenoma Detection is Not Innate
Training & Monitoring is Important

per 200 Colonoscopies Performed
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An Endoscopic Quality Improvement Program Improves
Detection of Colorectal Adenomas

Susan G. Coe, MD!, Julia E. Crook, PhD?, Nancy N. Diehl, BS? and Michael B. Wallace, MD, MPH!

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 significantly 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-specific ADRs was estimated with an odds ratio of 1.73
(95% confidence 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 ] Gastroenterol 2013; 108:219-226; doi:10.1038/ajg.2012.417; published online 8 January 2013

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 effective 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, flat polyps, and
variability in endoscopist quality measures are all potential reasons
why interval cancers develop (5-8). The adenoma detection rate

(ADR) is a validated predictor of development of interval CRC
risk after 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 differences 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). The
performing endoscopist, independent of patient-related factors,
has recently been shown to strongly influence 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.

!Department of Gastroenterology, Mayo Clinic, Jacksonville, Florida, USA; ?Section of Biostatistics, Mayo Clinic, Jacksonville, Florida, USA.
Correspondence: Michael B. Wallace, MD, MPH, Department of Gastroenterology, Mayo Clinic, 4500 San Pablo Road South, Jacksonville, Florida 32224, USA.

E-mail: wallace.michael@mayo.edu

The material in this manuscript was presented at the ACG Annual Scientific Meeting in Washington DC, in October 2011 as a Presidential Plenary oral
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ORIGINAL ARTICLE

Leadership training to improve adenoma detection
rate in screening colonoscopy: a randomised trial

Michal F Kaminski,' John Anderson,? Roland Valori,® Ewa Kraszewska, '
Maciej Rupinski,' Jacek Pachlewski," Ewa Wronska,' Michael Bretthauer,*>
Siwan Thomas-Gibson,® Emst J Kuipers,” Jaroslaw Regula'

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% Cls 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
inearly (OR 1.61; 95% Cl 1.29 to 2.01; p<0.001) and
late (OR 1.35; 95% Cl 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.' 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).* High quality colonoscopy achieving

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.

accurate detection and removal of adenomas is con-
sidered the key to screening efficacy.”~” Professional
societies recommend that endoscopists measure
quality indicators such as adenoma detection rate
(ADR), caecal intubation rate (CIR) and colono-
scope withdrawal time.® 7 We have previously
shown that an individual endoscopist’s ADR is an
independent predictor for interval cancer after
screening colonoscopy.! Recently, a large US study
confirmed this association and expanded it to
include CRC death.® 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.

616 E

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



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

|. 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 DDWV 2018



Colon Cancer Prevention

Colorectal cancer
prevention through
detection and removal
of colon polyps




Consequences of Inadequate Polypectomy

Colon Polyp

3

Polypectomy

Adequcy deequate

Surveillance Incomplete Resection
Interval Cancer
Complications
Surgery

Pohl H et al, Gastro 201 3; Robertson D et al, Gut 2014; Keswani R et al, GIE 201 6.



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



ORIGINAL ARTICLE: Clinical Endoscopy

Assessing colon polypectomy competency and its association )

with established quality metrics
Anna M. Duloy, MD," Tonya R. Kaltenbach, MD, MS,> Rajesh N. Keswani, MD, Ms*
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 = .03). Overall Direct Observation
of Polypectomy Skills competency scores varied significantly among colonoscopists (P = .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 = .02) and trapping an appropriate amount of tissue within the snare (P = .001)
varied significantly between colonoscopists. Polypectomy competency rates did not significantly correlate with
the adenoma detection rate (r = 0.4; P = .2) or withdrawal time (r = 0.2; P = .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.)

CrossMark

and mortality through the detection and removal of precan-
cerous polyps in the colon." The majority of colonoscopy

Colonoscopy reduces colorectal cancer (CRC) incidence prospective  study of 1427
colonoscopy, approximately  10%

incompletely resected.” An ineffective

patients

undergoing
of polyps were

quality improvement efforts have focused on improving
polyp detection.” 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

Abbreviations: ADR, adenoma detection rate; CRC, colorectal cancer;
DOPyS, Direct Observation of Polypectomy Skills.
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polypectomy
technique may lead to costly referral to surgery” or even
interval CRC. It is estimated that up to 30% of interval
CRCs may be due to incomplete polyp resection.” Thus, it
is imperative that we ensure that all colonoscopists can
remove polyps effectively.
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Polypectomy
Competency

Assessed polypectomy competency among
a cohort of |3 attending
gastroenterologists using the DOPyS tool

Measured the correlation between
polypectomy competency and established
quality metrics — adenoma detection rate

(ADR) and withdrawal time (WT)



Validated Polypectomy Competency Assessment Tool - DOPyS

Direct Observation of Polypectomy Skills (DOPyS)
33 individual skills and overall polypectomy competency

graded from |-4, with a score =3 denoting competency

Skill Descriptors
Achieves  Ensures clear views by aspiration/insufflation/wash
optimal polyp |+ Maintains optimal polyp position (5-6 o’clock)
view and  Takes appropriate action for position correction and
position clear views throughout the procedure

Gupta S et al, GIE 201 |; Gupta S et al, GIE 2012



Mean DOPyS Score

4.0

3.2

2.4

1.6

0.8

0.0

Polypectomy competency varied
sighificantly between colonoscopists

1 7 8
Colonoscopist

Duloy et al. Gastrointest Endosc 2018

9

3.55




Rate of Competent

10

Qolypectgmy .,

0%
0%

Low Rate of Competent Polypectomy

64% 0%
50%
All Polyps Diminutive Polyps Small-Large Polyps
(n=130) (n=90) (n=40)

Mean DOPyS 2.8  Mean DOPyS 2.9 Mean DOPyS 2.5

Duloy et al. Gastrointest Endosc 2018



Individual Skill Polypectomy

Competency, 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%

12%

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

Skill % Competent Variation Among
Colonoscopists

Selects appropriate snare size and 73% NS
directs snare accurately over lesion

Correctly selects en-bloc or piecemeal 81% NS
removal depending on size

Appropriate amount of tissue trapped 50% p=0.001
within the snare

Uses cold versus hot snare, as 91% NS
appropriate




Polypectomy competency rates do not correlate with ADR

ADR Tertile 1 ADR Tertlle 2 ADR Tortlle 3
100% {25-33%) (36-42%) (46-59%)

o)
S 80%
‘é 70%
o 60%
E 50%
g 40%
5 30%
S 20%
Y
3 10%

0%

25% 26% 29% 33% 36% 36% 40% 40% 42% 46% 48% 58% 59%

Endoscopists, by Historical ADR
B 5ciow Median Polypectonmy Competency (<70%)
[ Above Median Polypectony Competency (=70%)

Duloy et al. Gastrointest Endosc 2018



’\ Noethwastenm A Colos Palypectomy Report Card Improves Palypectoamy Competeses:
Results of a Proapective Quality Improvemsent Study

Nodore

A M

oo™, = JHnme

Drades MDY, Bagnde X Kovwnsd MEY Toen s B Kbrndhach MDY et e

N e itn L wharity Touhu g Santel o S0 Ui I Navvun alC ames. Soa Timess CA

* o oottty e mar sl 2 e W edoooow
cme v vl w sl s e

U [ T b agens snet) s 4 bk e
himvvwe g e

¢ Iaprew st = Gerwrd Gl plrpediouey somgetee y Cwee
MBSO D pen COMBONO s i 00y B ConpE g w1
rodblodsal svima syt gealts naeve s

b T B T o 4 gy e b et L0
e véragraw phpoenswy pefirmane e

S e —

CV et ) phew eV sngrtianind ol of
crhmmsogres W o wnge walewe vl d vovn

- 0N e . G-
. ——— . —— -

i ~‘_~_ ] N N e T IR

i Pt - " sewse

’ ,-.-- — 00‘ .._’ R T N
o —-
T e — ew w— o —
- O o e - -
— . ——

! ~00---.'-'

> — G W — e e —
- i)

r—— - -
‘ S -— 0 OV - e
. #
»
e | S et L DA
WP @ o ——— o —
- -

= Wy pelad S0 pobmpessmens (100 g o 30 per e

el et et V4 L syl P B ' 1 e B
L N e q-su- e ed B -qo.v A pd v, w h.-.— I
el B mavm s ond sl P
) S e 0L 3 !
B f :
M,A Lt e e .rvo ﬁ-ouh;& ! -
Vhase prny wn snl ssmidne f bnssar o raem piopn — -— ;
000 5 GBI O Yy een By Ml PO vm-. e
. s ' ‘S Aol nive | !
Ol gl o prly s e < 5 e bs el pho O 4 M O u:c"‘ | 1
- - - . v L~ MRS manN
Mew pdagn sovrirsnns ol b oold uon)-‘c"-bcf : .'\ Y e ;'O:W .
Pravior vl vany vt waremand sgaafoarts frons T PN LY e leamy |
poete peivupeet wanl phase V4 0 "W PG g . Ly .
o Ky o prrasiodl SRyl sy Wl W Moverl Din ¢ BRI A M ‘lv .
T oo o pot gt ond phaat 0% i (10 e 4 Ton o M _-h :

-

SRS I uﬂ'
RPN T

B L et et T
T ——— - S 1 hiaw |

-

Shamm a7 scme prenad sgm b vt s Larvass 04 v
ool portvpor cond o (S TAS PR VAR PO
Oh MR e Yo seh Ay Smdamrg L T Zo 4 v

—— ——

BT T FS BT M LR e ey = ;
R e S E T o T S — T LY S
GYRSLRIABNANSN | . - <— Tt s

. ®u o T P g e gt B A s el T | S e - TV ST ' ;
.."' urv".-"...‘ ’.‘d .... LR o >- ‘4 _“d‘ "“. \'... l
T mbgnrs s W srwn Sy Anssien YL LIS RN PSSSES ST ”-n T
P 0 T o el b gy 1 00 v et I, e - * ——

S L R el D I L e L e e e e e el et e L ]
Ll o

T e (Ot Mt S0 v PerCamedl 2e R BT 198004 B ek o e P 20T

* Tt afawmem b saabid w nguaovy g poday e




Table 2. Overall Polypectomy Competency in the Pre- vs. Post-Report Card

Phases
Phase 2: Phase 3: P-Value
Pre-report Post-report
Card Card
All Polyps
Mean DOPyS Score (SD) 2.7 +0.87 3.0+ 0.76 0.01
Rate of Competent Polypectomy 56.4% 69.1% 0.04
Diminutive Polyps (<6 mm)
Mean DOPyS Score (SD) 2.7 £ 0.91 3.3+0.76 <0.0001
Rate of Competent Polypectomy (%) | 56.7% | 80.5% 0.001
Small-to-Large Polyps (26 mm) Z
Mean DOPyS Score (SD) 2.65 £ 0.65 124+093 0.3
Rate of Competent Polypectomy (%) 55.0% | 35.7% 0.2




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.
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