wJ

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/esps/
bpgoffice@wjgnet.com
doi:10.3748/ wig.v20.i11.2746

World | Gastroenterol 2014 March 21; 20(11): 2746-2750
ISSN 1007-9327 (print) ISSN 2219-2840 (online)

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.

TOPIC HIGHLIGHT

Hoon Jai Chun, MD, PhD, AGAF, Professor, Series Editor

Bowel preparations as quality indicators for colonoscopy

Jae Young Jang, Hoon Jai Chun

Jae Young Jang, Hoon Jai Chun, Division of Gastroenterology,
Department of Internal Medicine, College of Medicine, Kyung
Hee University, Seoul 130-701, South Korea

Hoon Jai Chun, Division of Gastroenterology and Hepatology,
Department of Internal Medicine, Institute of Digestive Disease
and Nutrition, Korea University College of Medicine, Seoul
136-705, South Korea

Author contributions: Jang JY wrote the paper; Chun HJ de-
signed and edited the paper.

Correspondence to: Hoon Jai Chun, MD, PhD, Division of
Gastroenterology and Hepatology, Department of Internal Medi-
cine, Institute of Digestive Disease and Nutrition, Korea Uni-
versity College of Medicine, 73 Inchon-ro, Seongbuk-gu, Seoul
136-705, South Korea. drchunhj@chol.com

Telephone: +82-2-9206555 Fax: +82-2-9531943

Received: August 8,2013  Revised: February 1, 2014
Accepted: February 20, 2014

Published online: March 21, 2014

Abstract

Colonoscopy is the principal investigative procedure for
colorectal neoplasms because it can detect and remove
most precancerous lesions. The effectiveness of colo-
noscopy depends on the quality of the examination.
Bowel preparation is an essential part of high-quality
colonoscopies because only an optimal colonic cleans-
ing allows the colonoscopist to clearly view the entire
colonic mucosa and to identify any polyps or other le-
sions. Suboptimal bowel preparation not only prolongs
the overall procedure time, decreases the cecal intuba-
tion rate, and increases the costs associated with colo-
noscopy but also increases the risk of missing polyps
or adenomas during the colonoscopy. Therefore, a
repeat examination or a shorter colonoscopy follow-up
interval may be suitable strategies for a patient with
suboptimal bowel preparation.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Colonoscopy; Colorectal neoplasm; Bower

(49

Boiehidengs  WIG | www.wjgnet.com

preparation; Quality

Core tip: Bowel preparation is one of the most frequent
reasons why patients object to participating in screen-
ing colonoscopies, and inadequate preparation is a
major obstacle to achieving a high-quality colonoscopy.
Furthermore, the two most important quality indica-
tors of colonoscopy, the adenoma detection rate and
cecal intubation rate, are associated with the quality
of bowel preparation. Therefore, bowel preparation is
critical for high-quality colonoscopies because only op-
timal colonic cleansing allows the colonoscopist to view
clearly the entire colonic mucosa. A greater awareness
of the importance of adequate preparation will lead to
the improved quality of colonoscopies.
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INTRODUCTION

In 2008, the worldwide estimate of the number of new
cases of colorectal cancer was 1233000, with an esti-
mated mortality of 608700"". Colonoscopy is currently
considered the gold standard diagnostic method for co-
lonic disease and the most effective procedure to screen
for colorectal cancer (CRC)™ for the following reasons:
(1) colonoscopy can detect and remove all suspicious
colorectal lesions; and (2) if any of the other three
recommended screening tests (fecal occult blood test,
flexible sigmoidoscopy and double contrast barium en-
ema) are positive, they must be followed by a diagnostic
colonoscopy™. However, approximately 3% to 6% of
colorectal cancers are diagnosed between the screening
and post-screening surveillance examinations” ), and the
majority of these interval cancers are believed to origi-
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Table 1 Quality indicators that can be impacted by bowel preparation in colonoscopy

Indicator Definition Acceptable level
Bowel preparation Proportion of procedures in which colon cleansing is considered excellent or good >90%
Adenoma detection rate Proportion of colonoscopies performed in asymptomatic individuals over 50 in which >20%

at least one adenoma has been detected
Mean time from cecal intubation to colonoscopy extraction through the anus
Proportion of procedures in which cecal intubation is achieved > 95%

Withdrawal time
Cecal intubation rate

(men > 25% and women > 15%)
> 6 min

nate from missed lesions that were overlooked during
the screening colonoscopy[s’g]. According to emerging
evidence, the effectiveness of a colonoscopy depends on
the quality of the examination"""?. Bowel preparation is
an essential part of a high-quality colonoscopy because
only optimal colonic cleansing allows the colonoscopist
to clearly view the entire colonic mucosa (from the anal
verge to the ileocecal valve) and to identify any polyps
ot other lesions. Even small amounts of tresidual stool
could prevent the visualization of clinically important
lesions. However, reports show that bowel preparation is
inadequate in up to 25% of patients undergoing a colo-
noscopy' "L Tt is clear that poor preparation prolongs
the overall procedure time, decreases the cecal intubation
rates, reduces the detection of colorectal neoplasms and
increases the costs associated with colonoscopy.

The American Society for Gastrointestinal Endosco-
py (ASGE) and American College of Gastroenterology
(ACG) guidelines include quality indicators to measure
the performance of colonoscopies™'". A number of
factors were selected to establish competence in the pet-
formance of a colonoscopy and to help define areas for
continuous quality improvement. The factors that can be
affected by the quality of bowel preparation include (1)
cecal intubation, which should be achieved in 90% of all
cases and in 95% of screening procedures performed on
healthy adults; (2) photo documentation of the cecum
and its landmarks (the appendiceal orifice, cecal strap, il-
eocecal valve); and (3) adenoma detection, that is, adeno-
mas, should be detected by a screening colonoscopy in
25% and 15% of healthy men and women, respectively,
who are aged 50 years or older (Table 1). In addition, the
ASGE-ACG Task Force recommends that the quality of
the bowel preparation should be documented in the pro-
cedure report. Currently, there is no standardized system
to describe the bowel preparation. The US Multi-Society
Task Force on Colorectal Cancer suggests the use of
the terms, “adequate” or “inadequate”; an adequate ex-
amination is one that allows for the detection of mass
lesions other than small (5 mm) polyps, which are gen-

erally not obscured by the preparation“sl. Many clinical

studies have used the terms “excellent”, “good”, “fait”
and “poor” to rate the quality of bowel preparationm.
“Excellent” is typically defined as no or minimal solid
stool and only small amounts of clear fluid that require
suctioning. “Good” is typically used to describe no or
minimal solid stool with large amounts of clear fluid that
require suctioning, “Fair” generally refers to collections

of semisolid debris that are cleared with difficulty. “Poor”
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generally refers to solid or semisolid debris that cannot
be cleared effectively (Figure 1)

BOWEL PREPARATION AND
COLONOSCOPY EFFICIENCY

The quality of bowel preparation is an important deter-
minant of procedural success. A prospective study of
9223 colonoscopies performed in the United Kingdom
that was published in 2004 found that one in five incom-
plete colonoscopies (failures) was caused by poor bowel
preparation 1A prospective study of 693 consecutive
outpatient colonoscopies identified poor bowel prepara-
tion as a significant predictor of prolonged cecal intuba-
tion time (= 20 min, P = 0.0077)"", A prospective study
of 909 patients undergoing colonoscopy performed by
a single endoscopist reported that an inadequate bowel
preparation (fair or poor »s good) was a significantly pre-
dicted by a prolonged (= 10 min) insertion time [OR =
2.80, 95%CI: 1.41-5.56, P = 0.003]"". Similarly, another
prospective, multicenter study of screening colonoscopy,
performed in 3196 individuals aged from 50 to 75 years,
reported that a poor-quality bowel preparation was the
only variable significantly related to incomplete colonos-
copy. Procedural failure rates were significantly higher
in patients with poor-quality cleansing (19%) than in
patients with an adequate bowel preparation (2%, P =
0.000)™. In a retrospective review of 5477 colonosco-
pies performed by 10 gastroenterologists at a university
hospital, Aslinia ez al™ reported that inadequate bowel
preparation was a significant predictor of the inability to
reach the cecal base (OR = 0.15, 95%CI: 0.12-0.18, P <
0.001) (Table 2).

The quality of bowel preparation also greatly influ-
ences the cost of the colonoscopy; notably, it was esti-
mated that inadequate bowel preparation increased the
cost of the colonoscopy by 12%-22% (which is attrib-
utable to the increased duration of the examination as
well as the need for repeated procedures or anticipated
surveillance) ™.

Another variable related to the efficiency and quality
of the colonoscopy is the colonoscope withdrawal time.
A study of 99 patients undergoing colonoscopy reported
a shorter mean withdrawal time when the quality of co-
lon cleansing was adequate (4.4 min »s 5.8 min for an in-
adequate preparation, P < 0.001)1231. Similarly, Froehlich
et al” reported a significantly shorter mean withdrawal
time in patients with high-quality colon cleansing (7 =
3445) than in patients with a poor preparation (7 = 360;
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Figure 1 Representative endoscopic image according to the bowel preparation scale. A: Excellent, there are no or minimal solid stool and only small amount of
clear fluid that require suctioning; B: Good, it is used to describe no or minimal solid stool with large amounts of clear fluid that require suctioning; C: Fair, it means the
presence of semisolid debris that are cleared with difficulty; D: Poor, it is impossible to observe the colonic mucosa because of solid or semisolid stools.

Table 2 Summary of studies demonstrates an association between bowel preparation and procedural success

Study Subjects (7)  Perspective Outcomes Results
Bowles et al"” 9223 Prospective Cecal intubation rate Poor bowel preparation (19.6%)
Bernstein ef al™ 693 Prospective Predictor of cecal intubation time (= 20 min) Poor bowel preparation (P = 0.0077)
Kim et al™ 909 Prospective Prolonged insertion time (> 10 min) Inadequate bowel cleaning
(OR = 2.8, 95%ClI: 1.41-5.56, P = 0.003)

Nelson et al™ 3196 Prospective Predictor of incomplete colonoscopy Poor bowel preparation

(failure rate = 19.3%, P = 0.001)
Aslinia et al®™" 5477 Retrospective Cecal intubation rate Inadequate bowel preparation

(OR =0.17, 95%CI: 0.14-0.21, P < 0.001)

OR: Odd ratio.

9.8 min »5 11.3 min, P < 0.001). In this study, the shorter
withdrawal time did not adversely affect the efficacy of
the colonoscopy because the detection of polyps was
more frequent in patients with a high-quality »s a low-
quality cleansing,

BOWEL PREPARATION AND
DIAGNOSTIC YIELD

In addition to affecting the speed and the completeness
of a colonoscopy, the quality of colon cleansing can
affect the detection of adenomas and CRCs. In a retro-
spective evaluation of more than 5000 colonoscopies
performed over a 3.5-year period, Leaper ez al™” identi-
fied 17 patients with a missed CRC. Poor bowel prepara-
tion was noted in six of these patients, which suggested
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that cleansing quality might influence the diagnostic yield
of a colonoscopy. In a larger retrospective study, Hare-
wood ¢ al' analyzed the impact of the quality of the
bowel preparation on the detection of polypoid lesions
in approximately 93000 colonoscopies recorded in the
Clinical Outcome Research Initiative database. Suspect-
ed neoplasms were identified in 26490 colonoscopies
(29%) overall; detection rates were higher in cases with
adequate preparation (rated excellent or good by the en-
doscopist) than in those with inadequate preparation (fair
of poor) (29% w5 26%, P < 0.0001). Although significant
lesions (polyps > 9 mm or mass lesions) were detected
in approximately 7% of these colonoscopies regardless
of the preparation quality (P = 0.82), smaller lesions,
< 9 mm, were more likely to be detected when bowel
preparation was adequate [15615 cases (22%)] than when
it was inadequate [4092 cases (19%), P < 0.0001]. Thus,
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the detection of a suspected neoplasia was critically de-
pendent on the adequacy of the preparation (OR = 1.21,
95%CI: 1.16-1.25)"". These findings were supported by
another study of 5832 patients. These investigators re-
ported that the detection of neoplasms, including polyps
of any size as well as large lesions (> 10 mm), was asso-
ciated with the quality of bowel preparation; polyps were
detected more frequently in patients with high-quality
cleansing than in patients with low-quality cleansing
(29% vs 24%, P < 0.007). The identification of polyps
of any size was significantly associated with cleansing
quality (intermediate-quality 25 low-quality preparation:
OR = 1.73, 95%CI: 1.28-2.36; high-quality »s low-quality
preparation: OR = 1.46, 95%CI: 1.11-1.93). For polyps
= 10 mm in size, the OR was 1.83 (95%CI: 1.11-3.05)
for intermediate-quality cleansing and 1.72 (95%CI:
1.11-2.67) for high-quality cleansing'”’. Flat and de-
pressed neoplasms, which are common among Japanese
populations, are increasingly reported in Western coun-
2201, Although flat and depressed lesions are rarer

than protruding lesions, they more frequently contain
2627 |
.In

tries

advanced neoplasia, including invasive carcinoma
one study, the number of flat lesions detected in patients
with inadequate bowel preparation was significantly
fewer than in patients with adequate bowel preparation (9
25 28, P = 0.002)"",

Medico-legal risks, which are due to colon cancers
that are missed due to an improperly performed colo-
noscopy, are another important consequence of inad-
equate bowel preparation. Of note, the accurate descrip-
tion and documentation of good colon cleansing are
important issues in the malpractice litigation of CRCs
discovered after “apparently negative” total colonosco-
pies[zg]

Although guidelines advocate a repeat colonoscopy
when a suboptimal bowel preparation is detected™™"
in practice, shortening the interval to the next colonos-
copy is often recommended despite the lack of evidence
to support this management approach[‘m. To assess the
validity of such an approach, the relationship between
bowel preparation quality and the risk of missing polyps,
adenomas and advanced adenomas during the screening
colonoscopy should be investigated.

CONCLUSION

In summary, it is clear that suboptimal bowel prepara-

tion not only prolongs the overall procedure time, de-
creases the cecal intubation rate and increases the costs
associated with colonoscopy but also increases the risk
of missing polyps or adenomas during the colonoscopy.
Bowel preparation is one of the most frequent reasons
why patients object to participating in screening colonos-
copies, and inadequate preparation is a major obstacle to
achieving a high-quality colonoscopy. Therefore, a repeat
examination or shorter colonoscopy follow-up interval
may be suitable strategies for patients with suboptimal
bowel preparations. In the future, large-scale multi-
center studies will be needed to evaluate the frequency
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of missing polyps and adenomas according to the bowel
preparation status in average-risk patients undergoing
screening colonoscopy and to further describe the risk
of developing interval cancer as well as to compare the
cost-effectiveness of repeat colonoscopy to the shorten-
ing of the colonoscopy follow-up interval in patients
with suboptimal bowel preparations.
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