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INTRODUCTION

Colorectal cancer is the second leading cause of cancer
death in the United States. Colonoscopy and polypectomy
have been effective in reducing the incidence of colorectal
cancer in cohort studies (1–3), a case control study (4), a
randomized controlled trial (5), and a trial of fecal occult
blood testing (6). Colonoscopy and polypectomy are be-
coming increasingly prominent tools in both the diagnosis
and the prevention of colorectal cancer.

Colonoscopy and polypectomy are complex technical
procedures that require training and experience to maximize
accuracy and safety (7). These recommendations for the
technical performance of colonoscopy and for continuous
quality improvement in colonoscopy were developed by the
U.S. Multi-Society Task Force on Colorectal Cancer, com-
prised of representatives of the American College of Gas-
troenterology, The American College of Physicians–Ameri-
can Society of Internal Medicine (ACP-ASIM), The
American Gastroenterological Association, and The Amer-
ican Society for Gastrointestinal Endoscopy. This task force
was assembled in December, 2000 as a collaborative project

of these four societies to address issues in colorectal cancer
detection and prevention.

The general focus of these recommendations is on the
interaction of the quality of colonoscopy with the impact of
colonoscopy on the detection and prevention of colorectal
neoplasia. Thus, the recommendations do not address every
diagnostic or therapeutic use of colonoscopy. These recom-
mendations address the appropriate indications and intervals
for colonoscopy and polypectomy, the technical perfor-
mance of colonoscopy, biopsy and polypectomy, complica-
tions of colonoscopy, and the interaction of colonoscopists
with pathologists. For each of these areas, continuous qual-
ity improvement targets are recommended.

The purpose of this article is to provide evidence- and
consensus-based standards for the performance of high
quality colonoscopy, and to facilitate the development of
constructive programs in continuous quality improvement.
Continuous quality improvement is recommended as part of
every colonoscopy program.

This document is comprehensive with regard to quality
improvement in colonoscopy. Other discussions of quality
are available (8). The continuous quality improvement pro-
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cess can be expensive and time consuming for practitioners.
Colonoscopy programs should prioritize which targets are
most suitable for initial review based on their own perceived
needs, and extend the review process of other targets over a
time period that ensures feasibility.

The recommendations in the document are based on lit-
erature review and the consensus of the task force. Some of
the targets presented require validation with regard to fea-
sibility of achievement and whether they result in improved
patient outcomes. Colonoscopists are encouraged to report
their experience using these recommendations as a guide to
quality, and whether feedback to colonoscopists resulted in
improved adherence to the target goals.

The task force also has posed a series of key research
questions in each of the above areas for consideration by
endoscopists-investigators. In addition to promoting inves-
tigation to improve this important technology, the questions
underscore the limited evidence base supporting certain of
the recommended targets.

These recommendations were reviewed and endorsed by
the American College of Gastroenterology, The American
Gastroenterological Association, and The American Society
for Gastrointestinal Endoscopy. Although the ACP-ASIM
representatives to the task force contributed to and approved
the final document, the ACP-ASIM did not review it at a
society level.

THE RATIONALE FOR QUALITY RECOMMENDATIONS

Colonoscopy is one of the most commonly performed med-
ical procedures in the United States, with an estimated 4.3
million procedures performed in 1999 (9). Several lines of
evidence suggest that the quality of performance of colonos-
copy in clinical practice varies.

The best documented area of variation between examin-
ers is the sensitivity of colonoscopy for colorectal neoplasia.
The sensitivity of colonoscopy for colorectal cancer differs
between gastroenterologists and nongastroenterologists (10,
11), as well as among gastroenterologists (10, 11). Different
sensitivities between gastroenterologists for adenoma detec-
tion also have been described (12). In a recent study of
screening flexible sigmoidoscopy, prevalence rates of ade-
nomas varied among screening centers and were shown to
be higher where examiners spent more time performing the
examination (13). The quality of colonoscopic withdrawal
technique has been shown to be associated with adenoma
miss rates (14).

A second area of variation is in complication rates—
specifically, perforation. Perforation rates reported in the
1990s varied widely, from 1 in 500 to 1 in �4000 (15–18).
Although the reasons for this variation are uncertain, vari-
able performance is likely an important contributor.

Given that the large number of colonoscopies already
performed in the United States is expected to increase with
the availability of reimbursement for screening colonosco-
pies for Medicare beneficiaries as of July 1, 2001, the

importance of colorectal cancer as a public health problem,
the evidence for variable performance, and the obvious
desirability of maximizing the impact of colonoscopy on
colorectal cancer incidence and mortality, we anticipate that
the quality of colonoscopy will be among the most impor-
tant issues surrounding its use. Anticipation of this issue is
the basis for this report.

INDICATIONS AND INTERVALS

Discussion
Colonoscopists should know the appropriate indications for
colonoscopy, their relative predictive value, and the inter-
vals at which colonoscopy should be repeated for given
indications. These intervals as well as appropriate age of
onset for screening average and high risk persons and indi-
cations for colonoscopic evaluation of other positive screen-
ing tests are covered in detail in a separate publication (19)
and summarized in Table 1. For average risk screening,
colonoscopy every 10 yr is one of several acceptable screen-
ing options (19–21). Screening in average risk persons
should begin at 50 yr. Mixed strategies have been discussed,
such as annual fecal occult blood testing plus flexible sig-
moidoscopy every 5 yr beginning at age 50, followed by
switching to colonoscopy at ages 60–65 (22). Although no
guideline group has yet endorsed a mixed strategy, its use in
practice by knowledgeable clinicians is acceptable. Regard-
less of whether screening colonoscopy is first performed at
age 50 or later, the recommended screening interval is 10 yr.
The rationale for 10-yr intervals is discussed elsewhere
(19–21). A 10-yr interval is believed, based on available
evidence, to represent the best balance between factors such
as colorectal cancer risk reduction, costs, and procedure
risks. This principle applies to all recommended intervals in
Table 1. These recommended intervals are associated with
very substantial colorectal cancer risk reduction but not with
risk elimination. Because of technical limitations of current
colonoscopes and the variable biological behavior of colo-
rectal cancer, some incident cancers will develop after clear-
ing colonoscopy regardless of indication (23).

In general, bleeding indications (red blood in the toilet,
iron deficiency anemia, positive fecal occult blood test,
melena with a negative upper endoscopy [esophagogas-
troduodenoscopy]) have a high positive predictive value for
colorectal cancer and large adenomas (24). Persons who
have undergone colonoscopies for positive fecal occult
blood tests and in whom examinations with adequate bowel
preparation were negative may generally stop screening
fecal occult blood testing for 10 yr because of the high
negative predictive value of colonoscopy.

Indications such as abdominal pain and altered bowel
habit, with no evidence of bleeding, have a predictive value
for neoplasia similar to that of screening indications (25,
26). Colonoscopy may be indicated in a patient with these
symptoms for the purpose of screening, depending on his or
her age and family history. If a colonoscopy to the cecum is
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negative in such a patient, the procedure will generally not
need to be repeated at less than the recommended screening
interval (i.e., 10 yr) if the symptoms remain stable and no
bleeding develops.

There is a growing recognition that much of the cohort
with resected adenomas (and probably the postcancer resec-
tion cohort) is observed with repeat colonoscopies at inter-
vals that are too short (19, 27) (see Table 1 for recom-
mended intervals). This practice decreases the availability of
resources for screening colonoscopy and exposes patients to
unnecessary risk. Indeed, postpolypectomy surveillance has
the lowest yield of all indications for colonoscopy except
ulcerative colitis surveillance (24).

Patients with only hyperplastic polyps in the colon should
be considered to have had normal examinations. An excep-
tion may exist when there are multiple (usually more than
20) hyperplastic polyps distributed throughout the colon
(28). The significance of that finding and the need for
follow-up are currently under study.

The onset of symptoms is the onset of disease for the
purpose of timing initiation of surveillance in ulcerative
colitis or Crohn’s colitis. Established risk modifiers, such as
a family history of colorectal cancer (29) or a personal
history of primary sclerosing cholangitis (30), may lead to
shortening of the intervals recommended in Table 1. Persons
with primary sclerosing cholangitis discovered to have
asymptomatic ulcerative colitis should begin surveillance at
the time ulcerative colitis is diagnosed. Patients with only

ulcerative proctitis should undergo the same colorectal can-
cer screening as average risk persons.

Continuous Quality Improvement Targets

1. Use of recommended postpolypectomy and postcancer
resection surveillance intervals (Table 1).

2. Use of recommended ulcerative colitis surveillance in-
tervals and timing of onset of surveillance (Table 1).

3. Use of recommended screening intervals (Table 1).

Key Research Questions

1. How familiar are current colonoscopists in practice with
recommendations for appropriate intervals for perfor-
mance of screening and surveillance colonoscopy?

2. What is the degree of adherence to recommended inter-
vals among both gastroenterologists and nongastroenter-
ologists?

3. What portion of the adenoma-bearing cohort can have in-
tervals between examinations extended safely beyond 5 yr?

4. What intervals for screening are best in persons with one
or more first degree relatives with cancer or adenomas
who do not meet criteria for hereditary nonpolyposis
colorectal cancer?

5. Would a single colonoscopy at a defined age successfully
stratify the population according to subsequent risk of
colorectal cancer?

Table 1. Indications for Colonoscopy and Appropriate Intervals

Indication Interval*

Bleeding
Positive FOBT NR
Hematochezia NR
Iron deficiency anemia NR
Melena with negative esophagogastroduodenoscopy NR

Screening
Average risk 10 yr (begin at age 50)
Single FDR with cancer (or adenomas) at age 60 or older 10 yr (begin at age 40)
�2 FDRs with cancer (or adenomas) or 1 FDR diagnosed at younger than 60 5 yr (begin at age 40 or 10 yr younger,

whichever is earlier)
Prior endometrial or ovarian cancer diagnosed at younger than 50 5 yr

HNPCC (begin ages 20–25) 1–2 yr
Abdominal pain, altered bowel habit †
Positive sigmoidoscopy (large polyp or polyp of �1 cm shown to be an adenoma) ‡
Postadenoma resection

1–2 tubular adenomas of �1 cm 5 yr
Normal follow-up exam or only hyperplastic polyps at follow-up 5 yr
�3 adenomas or adenoma with villous features, �1 cm or with HGD 3 yr
Numerous adenomas or sessile adenoma of �2 cm, removed piecemeal§ Short interval based on clinical judgment

Postcancer resection Clear colon, then in 3 yr, then as per
adenoma recommendations

Ulcerative colitis, Crohn’s colitis surveillance after 8 yr of pancolitis or 15 yr of
left-sided colitis

2–3 yr until 20 yr after onset of
symptoms, then 1 yr

FDR � first degree relative; FOBT � fecal occult blood test; HGD � high grade dysplasia; HNPCC � hereditary nonpolyposis colorectal cancer; NR � interval not
recommended. The need for repeat examination depends on the findings of the initial colonoscopy and may depend on the persistence of the indication and the results of other
evaluations. In general, patients should resume screening in 5–10 yr or when they reach an age when screening would otherwise be recommended.

* Interval recommendations assume adequate preparation and cecal intubation.
† If colonoscopy is negative and symptoms are stable, repeat examination should be done according to screening recommendations.
‡ See postadenoma resection recommendation.
§ The goal is to reexamine the site for residual polyp; repeating a flexible sigmoidoscopy is adequate for a distal polyp.
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PRECAUTIONS

Discussion
Certain preexisting conditions increase the risk of colonos-
copy and polypectomy. These conditions should be system-
atically identified and recorded during the preprocedure
evaluation. A preprocedure history and examination (which
may be focused) that assess and identify risk factors for
sedation and procedural complications should be recorded.
The risk of cardiopulmonary complications is increased in
patients with higher American Society of Anesthesiology
(ASA) classes (Table 2). Cardiopulmonary conditions are
particularly important.

Reduction of sedation doses, increased intensity of intra-
procedural monitoring, and performance of procedures in
the hospital setting are appropriate in patients with higher
ASA classes.

Colonoscopy with or without biopsy or polypectomy is
associated with a low risk of bacteremia. However, patients
may be considered on a case-by-case basis for antibiotic
proplylaxis if they have high risk conditions for endocarditis
(Table 3). A single dose of proplylactic antibiotics can be
considered on a case-by-case basis before colonoscopy in
patients during the 1st yr after placement of a synthetic
vascular graft. Rare cases of peritonitis in the absence of
perforation have been reported in cirrhotics with ascites
undergoing colonoscopy. Prophylactic administration of an-
tibiotics can be considered on a case-by-case basis. Antibi-
otics are not recommended before colonoscopy to prevent
infection of prosthetic joints or orthopedic prostheses. The
issue of antibiotic prophylaxis is discussed in detail else-
where (31).

Therapeutic anticoagulation with warfarin is associated
with an increased risk of bleeding after polypectomy but not
after mucosal biopsy (32). The management of anticoagu-
lation in the periprocedural period depends on the risk of
thromboembolism and is discussed in detail elsewhere (32).

Continuous Quality Improvement Targets

1. Identification of ASA class and appropriate action (goal:
100%).

2. Identification of anticoagulation and appropriate action
(goal: 100%).

3. Appropriate action with regard to prophylactic antibiot-
ics (goal: 100%).

Key Research Questions

1. For which high risk conditions for thromboembolism can
low molecular weight heparin replace the need for i.v.
heparin?

2. For which high risk conditions for thromboembolism can
warfarin be safely stopped without heparin coverage?

3. For which cardiac and noncardiac conditions is antibiotic
prophylaxis actually warranted?

4. What is the optimal management of antiplatelet agents
such as clopidogrel before and after polypectomy?

INSERTION

Discussion
The goal of insertion is safe cecal intubation. By definition,
cecal intubation is achieved when the tip of the colonoscope
is passed beyond the ileocecal valve lip into the caput coli,
allowing effective visualization of the medial wall of the
cecum lying proximal to the ileocecal valve. The distribu-
tion of colon neoplasms is such that a substantial percentage
of lesions are proximal to the splenic flexure, including in
the cecum (10, 33). Cecal intubation removes the need for a
second examination such as barium enema or a second
colonoscopy to complete the study. Reports from the 1990s
indicate that cecal intubation rates above 90% are consis-
tently achieved by experienced colonoscopists (34), and
rates above 90% are a goal of training programs in colonos-
copy. For screening of asymptomatic persons, cecal intuba-
tion rates of 97–99% have been consistently achieved (35–
42). Thus, although �90% is an overall appropriate target
for cecal intubation, rates of �95% should be achievable for
screening examinations. When calculating cecal intubation
rates, examinations aborted because of inadequate prepara-
tion before reaching the cecum should be excluded. Simi-
larly, examinations aborted because of severe colitis may be
excluded. Photographic documentation of inadequately pre-
pared bowel or severe colitis is useful in justifying a repeat
examination. All other examinations (including obstructed
colons) are generally included in the calculation of cecal
intubation rates.

The endoscopic appearance of the cecum is unmistakable

Table 2. Definition of ASA Status

Class 1: Patient has no organic, physiological, biochemical, or
psychiatric disturbance. The pathological process for
which the operation is to be performed is localized and
does not entail systemic disturbance.

Class 2: Mild to moderate systemic disturbance caused either by
the condition to be treated surgically or by other
pathophysiological processes.

Class 3: Severe, systemic disturbance or disease from whatever
cause, even though it may not be possible to define the
degree of disability with finality.

Class 4: Severe systemic disorders that are already life
threatening, not always correctable by operation.

Class 5: The moribund patient who has little chance of survival
but is submitted to operation in desperation.

Table 3. Antibiotic Prophylaxis Before Colonoscopy With or
Without Biopsy or Polypectomy

Consider prophylaxis on a case-by-case basis for the following
conditions:

● prosthetic heart valves
● history of endocarditis
● surgically constructed systemic-pulmonary shunts

There are no other valvular heart conditions for which prophylaxis should be con-
sidered.
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to the experienced examiner (43). Cecal intubation can be
verified with complete certainty by visualization of the lips
of the ileocecal valve and the appendiceal orifice. Identifi-
cation of the terminal ileum adds to certainty but is not
required unless clinically indicated. Identification of the
“crow’s foot” appearance caused by the impression of the
taeniae coli on the cecum is also useful; however, it is
unreliable as a single measure of cecal intubation because
the impression of taenia coli in flexures can mimic the
crow’s foot. Identification of light transmission through the
abdominal wall is generally unnecessary and by itself is an
unreliable indication of cecal intubation.

The procedure report should document whether cecal
intubation occurred and should in all cases specify the
landmarks used to verify intubation. One or more photo-
graphs of the cecum should be included in the report when-
ever the technology is available. Because of variations in
cecal anatomy, still photography does not provide convinc-
ing documentation in all cases (43, 44), underscoring the
need to document landmarks identified in the text of the
procedure report. Although imperfect, cecal photography is
considered advisable by the task force. In most cases con-
vincing photographs can be obtained and, when considered
over multiple cases, will facilitate verification of a colonos-
copist’s cecal intubation rate in the continuous quality im-
provement process. As a side issue, cecal photography is
advisable from a medical-legal perspective (23). Videotap-
ing provides excellent documentation but is not practical for
routine use (43). Videotaping can be very reliably used to
evaluate a colonoscopist whose claimed cecal intubation
rates have been questioned.

Variations in standard insertion tubes for colonoscopy
include pediatric colonoscopes (45, 46) and variable stiff-
ness colonoscopes (47–50). Although each may have par-
ticular advantages in certain patients (upper endoscopes or
even enteroscopes may be useful in occasional patients), no
variation in insertion tubes has yet been shown to make a
substantial difference in cecal intubation rates or speed of
intubation for routine colonoscopy (45–50).

Technical maneuvers of colonoscope insertion are de-
scribed elsewhere (51–55).

Continuous Quality Improvement Targets

1. Cecal intubation rates in all cases (�90%) and in screen-
ing cases (�95%).

2. Documentation in endoscopic reports of cecal intubation
and visualized landmarks (100%) and with photography
when available.

Key Research Questions

1. What are rates of cecal intubation and adequate docu-
mentation of intubation across a range of community
practices and by gastroenterologists versus nongastroen-
terologists?

2. Does variable stiffness improve cecal intubation rates or

speed of intubation during training or among less expe-
rienced examiners?

3. Would magnetic electronic imaging (56, 57) shorten the
learning curve for colonoscopy and improve cecal intu-
bation rates or insertion times in trainees or in less
experienced examiners?

4. Can training on simulators shorten the learning curve for
colonoscopy?

5. What technical improvements could improve the ease,
speed, and safety of colonoscopy?

COLONOSCOPE WITHDRAWAL

Discussion
Because most colonoscopists examine the colon primarily
during withdrawal, it is a very important phase of colonos-
copy. Even with careful technique, miss rates for small
adenomas are still substantial and occasionally polyps larger
than 1 cm are missed (12, 58). Adenoma detection rates are
variable, and higher detection rates are associated with sys-
tematic efforts to visualize the mucosa on the proximal sides
of folds, flexures, rectal valves, and the ileocecal valve.
Adequate colonic distention, adequate suctioning and clean-
ing, and adequate time spent examining also correlate with
detection rates (13, 14). Reports from experts suggest that
the withdrawal phase, exclusive of time for biopsy and
polypectomy, should average at least 6–10 min (59). This
time range also encompasses the mean withdrawal time of
an examiner with the lowest measured miss rate among 26
colonoscopists participating in a tandem colonoscopy study
(14). Longer intervals may ultimately be shown to be nec-
essary for optimal examination. Documentation of the time
of cecal intubation and scope withdrawal from the anus
allows determination of examination times, at least for nor-
mal examinations. In the unusual instance of colonoscopists
who examine primarily on insertion, it is advisable to note
this practice in the colonoscopy report and to again note the
times for colonoscope insertion into the rectum, cecal intu-
bation, and colonoscope withdrawal from the anus. The
report should also document the quality of preparation and
impairment in the colonoscopist’s confidence attributable to
preparation.

There is no standardized system for describing bowel
preparation. An adequate examination is one that allows
confidence that mass lesions other than small (�5 mm)
polyps were generally not obscured by the preparation.
Recommended intervals for screening and surveillance as-
sume adequate preparation.

The adenoma prevalence rate in a colonoscopist’s prac-
tice is a function of the quality of the colonoscopist’s ex-
amination technique and the demographics of the patient
population. Cross-sectional screening colonoscopy studies
indicate that 25–40% of the asymptomatic population older
than 50 in the United States harbor one or more adenomas
(35–42). Male gender and older age are associated with a
higher risk, as is a positive family history of colorectal
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cancer (35–42). The most important neoplastic endpoints in
the colon are cancer and advanced adenomas, usually de-
fined as adenomas of �1cm in size, or with high grade
dysplasia or villous elements (i.e., a villous or tubulovillous
adenoma). The prevalence of advanced adenomas in screen-
ing populations is 3–10% and, again, is a function of age,
gender, and family history of colorectal cancer. An under-
standing of and emphasis on advanced adenomas is partic-
ularly important in planning screening strategies and sur-
veillance intervals (see Indications and Intervals). However,
for estimating quality of withdrawal, we recommend that
programs focus on overall adenoma detection rates. The
rationale for this focus is as follows: 1) complete clearing of
neoplasms from the colon is still considered a desirable
outcome; 2) it is easier to detect variation in endoscopists’
performance by consideration of overall adenoma detection
rates, because overall adenoma prevalence rates are consid-
erably higher than advanced adenoma prevalence rates; and
3) it is reasonable to assume that adequate technique to
detect small adenomas will also detect advanced adenomas,
which tend to be larger.

Recent studies (60–62) have identified occasional small
flat adenomas with a tendency to harbor high grade dyspla-
sia and invasive cancer in several countries, including the
United Kingdom and the United States. In these studies,
chromoscopy and more extensive bowel preparation were
used routinely to enhance inspection of subtle surface ab-
normalities. However, a properly controlled trial to prove
that specialized techniques are essential for the detection of
these lesions has not yet been performed.

Continuous Quality Improvement Targets

1. Mean examination times (during duration of withdrawal
phase). Goal: withdrawal times should average at least
6–10 min.

2. Adenoma prevalence rates detected during colonoscopy
in persons undergoing first-time examinations. Goal:
(�25% in men older than 50 and �15% in women 50 or
older.

3. Documentation of quality of bowel preparation. Goal:
100%

Key Research Questions

1. What are the most important aspects of high quality
withdrawal technique?

2. What is the optimal duration of colonoscopic examina-
tion?

3. Should chromoscopy for enhancement of detection of flat
adenomas be routinely employed in Western popula-
tions? If so, what method of chromoscopy should be
used?

4. What is the current use of chromoscopy by endoscopists
in the United States? What training is needed for expe-
rienced endoscopists to effectively perform chromos-
copy?

5. What technical advances would allow reliable and effi-
cient detection of flat dysplastic tissue without chromos-
copy or other practices that reduce efficiency?

6. What technical advances in colonoscopes could expand
the endoscopic field of view and reduce or eliminate miss
rates?

BIOPSY AND POLYPECTOMY

Discussion
A colonoscopist should be proficient in both biopsy and
polypectomy. Systematic biopsy of the terminal ileum and
of the colon by segment can assist in establishing the extent
of inflammatory bowel disease (IBD) and, in some cases, the
type of IBD or assist in the exclusion of inflammatory
conditions that mimic IBD. Recent evidence indicates that
many gastroenterologists in both the United States and Brit-
ain are not familiar with appropriate biopsy protocols for
dysplasia in ulcerative colitis or with current management of
dysplasia detected in ulcerative colitis (63, 64). There is
evidence that a systematic biopsy protocol is required in
ulcerative colitis to maximize the sensitivity for dysplasia
(65). The recommended protocol includes biopsies in all
four quadrants from each 10 cm of the colon. The procedure
report in ulcerative colitis surveillance examinations should
specify the number and locations of biopsies from flat mu-
cosa and the location and endoscopic appearance of any
mass or suspicious polypoid lesions that were biopsied or
removed (obvious pseudopolyps and inflammatory polyps
need not be biopsied or removed). Additional biopsies from
flat mucosa surrounding mass lesions that are believed to be
possibly dysplastic are useful for separating sporadic ade-
nomas (dysplastic mass lesions not related to the cancer
potential of the colitis) from dysplasia-associated lesions or
masses (DALMs) (in essence, dysplastic mass lesions that
are related to the cancer potential of the colitis) (66, 67).

Polypectomy should be performed on all polyps identified
during colonoscopy, with the exception of multiple small
(usually 1–5 mm) hyperplastic-appearing (pale, sessile,
sometimes disappearing with air insufflation) polyps in the
rectosigmoid. These polyps may be sampled with biopsy
forceps and otherwise left in situ. Skilled colonoscopists
successfully retrieve more than 95% of resected colon pol-
yps for pathological examination.

Trained colonoscopists can generally remove any muco-
sally based pedunculated polyp regardless of size. Large
sessile, benign-appearing polyps are also generally remov-
able endoscopically by piecemeal resection. A useful guide-
line is to consider endoscopic resection for benign-appear-
ing lesions that occupy (�30% of the circumference and do
not cross two haustral folds. However, a decision for endo-
scopic versus surgical resection in an individual case may be
based on an endoscopic position that favors surgical resec-
tion because of poor endoscopic access (e.g., a broad flat
polyp proximal to the ileocecal valve or proximal to a bend
in the sigmoid colon) or favors endoscopic resection of a
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polyp larger than in the guideline above (e.g., a sessile polyp
in a straight colonic section with large luminal caliber such
as the rectum or ascending or transverse colon). Making
appropriate judgments regarding endoscopic resectability of
large sessile polyps requires substantial experience. Expe-
rienced colonoscopists who remove sessile polyps of �2cm
in size frequently find that small portions of the polyp,
which are invariably very flat in shape, cannot be removed
by snaring. Thus, colonoscopists removing very large (�2
cm) sessile colon polyps should be trained and experienced
in the effective and safe delivery of an ablative technique
such as argon plasma coagulation (68) or Nd:YAG laser (69,
70). Multipolar cautery may be effective for this purpose,
but there is less reported experience. In general, patients
with large polyps that are endoscopically resectable should
be offered the option of endoscopic resection, either by the
original colonoscopist or by another more experienced
colonoscopist. In cases where the endoscopic resectability
of a large sessile polyp is uncertain, review by a more
experienced colonoscopist is appropriate.

Continuous Quality Improvement Targets

1. Number and distribution of biopsy samples in ulcerative
colitis and Crohn’s colitis surveillance. Goal: four per
10-cm section of involved colon or approximately 30
biopsies in cases of panulcerative colitis.

2. Documentation of the size and shape distribution of
benign polyps sent for surgical resection (as measured by
the pathologist). Goal: mucosally based pedunculated
polyps and sessile polyps of �2 cm in size should not be
sent for surgical resection without an attempt at endo-
scopic resection or documentation of endoscopic inac-
cessibility.

3. Percentage of resected colon polyps recovered for patho-
logical examination. Goal: �95%.

Key Research Questions

1. What is the effectiveness of surveillance colonoscopy in
IBD for colorectal cancer prevention in community prac-
tice in the United States?

2. How are dysplasia in flat mucosa, DALM, and sporadic
adenoma managed in community practice?

3. What is the degree of adherence to recommended biopsy
protocols for IBD in community practice?

4. How are large (�2 cm) colon polyps managed in com-
munity practice, and does this management differ among
colonoscopists in different specialties (e.g., gastroenter-
ologists vs surgeons)?

5. What is the success rate of endoscopic resection of large
sessile polyps (�2 cm) in community practice?

COMPLICATIONS

Discussion
As the use of colonoscopy increases, reducing complication
rates and maintaining them at a very low level will become
an increasingly important goal.

Informed consent for colonoscopy should focus on four
possible adverse outcomes: 1) perforation and the probable
need for surgical repair if this occurs, 2) missing a signifi-
cant neoplasm, 3) postpolypectomy hemorrhage, and 4)
adverse cardiopulmonary reactions, usually related to seda-
tion. Some colonoscopists include in the informed consent
process a variety of other possible outcomes (e.g., possible
ostomy, blood transfusion, etc). Patterns of practice indicate
that an informed consent can be obtained on the day of the
procedure, even in open access practices. The current rate of
perforation in clinical practice is uncertain. Reports in the
1990s vary from 1 in 500 to 1 in �4000 (15–18). Ambu-
lating well patients who are undergoing screening are at
lower risk of perforation. Among more than 6000 screening
colonoscopies reported thus far in average risk persons, no
perforations have been reported (35–42). The expected rate
of major postpolypectomy bleeding is �1% (71–73). How-
ever, the risk is as high as 15% with removal of very large
polyps (74). The risk of major bleeding from mucosal bi-
opsy is near zero, even in patients who are therapeutically
anticoagulated (32). Perforation may result from either me-
chanical rupture of the colon from instrument passage or air
insufflation or from polypectomy or other therapeutic pro-
cedures. The most important rule to avoid mechanical per-
foration is not to push forcibly against the sensation of fixed
resistance. Patients in whom luminal distention cannot be
achieved should be checked for abdominal distention, as
perforation may already have occurred. Air should be in-
sufflated with caution after passing colonic strictures. Pa-
tients with mechanical narrowing who are markedly dis-
tended after the procedure and are unable to decompress
spontaneously should be observed closely or endoscopically
decompressed. Care should be taken in attempting passage
of strictures. Colonoscope passage over a guidewire passed
through the stricture may prevent slippage of the scope tip
off the stricture and dissection of the normal wall abutting
the stricture. Converting from a standard size insertion tube
to a pediatric colonoscope or upper endoscope often facil-
itates passage through strictures or areas of marked angu-
lation or distortion.

During polypectomy, perforation and most delayed
bleeding are related to the cautery burn. Regardless of the
polypectomy device used, complications are more likely
with polyps in the proximal colon and with large polyps (75,
76). Anecdotal data suggest that perforations and bleeding
are more likely with hot forceps, but definite proof of
increased risk is lacking. Cold snaring is particularly attrac-
tive for polyps of �7–8 mm in size, as anecdotal data
suggest no risk of perforation and a very low risk of post-
polypectomy bleeding (77, 78). Snaring (either hot or cold)
is more effective than forceps removal (hot or cold) for
destroying polyps (79). Thus, cold snaring may be an ef-
fective way to remove small polyps and nearly eliminate
associated complications. Large polyps have larger vessels
and require cautery to seal vessels and allow mechanical
transection of tissue. There is no clear evidence to favor
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coagulation versus cutting current (80). In general, cutting
current is associated with more immediate bleeding, and
pure coagulation current with delayed bleeding (81). De-
spite the lack of clear evidence, most experienced colonos-
copists use low power pure coagulation or blended current
to perform polypectomy. Injection of submucosal saline
before piecemeal polypectomy of large sessile polyps re-
duces injury to the deep wall layers in experimental models
(82) but has not been convincingly shown to reduce perfo-
ration rates in clinical practice. Further, there is no evidence
of reduced bleeding associated with submucosal saline in-
jection. However, the technique facilitates removal of some
sessile polyps and probably reduces perforation. All
colonoscopists should be skilled in its use (78, 83, 84).
Recent innovations in prevention of bleeding include the use
of detachable snares for large pedunculated polyps (85) and
metal clips for sessile or semipedunculated polyps (86). As
these devices take time to apply and given that the risk of
hemorrhage is low, their use is not mandated at this time.
They may be particularly appropriate for patients at high
risk, such as those who will be anticoagulated after polypec-
tomy. Injection of dilute epinephrine probably helps prevent
immediate bleeding after transection of pedunculated polyps
with thick stalks (87). Bleeding is more common in patients
who are anticoagulated after polypectomy, and use of anti-
coagulants should be systematically identified before
colonoscopy (see Precautions).

Cardiopulmonary events account for half of all adverse
events during colonoscopy, some of which are related to
sedation. The risk of adverse events is associated with
higher ASA class, and ASA class should be systematically
identified before colonoscopy. Colonoscopists should be
prepared to manage adverse cardiopulmonary events. Rec-
ommendations for monitoring during sedation are available
elsewhere (88, 89). Some patients, particularly older males
without abdominal pain, can undergo colonoscopy without
sedation, with minimal loss of satisfaction (90). Most Amer-
ican patients, however, prefer to have sedation and will
incur a substantial loss of satisfaction without it. The most
commonly used sedation in the United States is a combina-
tion of benzodiazepines and narcotics. Propofol has been
given safely by nurses (91) and using patient-controlled
analgesia (92, 93). However, local rules and/or state laws in
the United States usually prevent its independent adminis-
tration by gastroenterologists at this time. The cost-effec-
tiveness of administration of sedation by an anesthesia spe-
cialist for routine cases has not been evaluated, and this
practice is not recommended.

Continuous Quality Improvement Targets

1. Percentage of cases with informed consent. Goal: 100%.
2. Percentage of cases with four principal adverse outcomes

listed on the consent form or on an accompanying pro-
cedure or progress note. Goal: 100%.

3. Incidence of minor sedation reactions, such as unplanned
reversal of sedation. Goal: �1 in 100.

4. Incidence of more serious adverse reactions, such as
need for mask ventilation or endotracheal intubation.
Goal: �1 in 300.

5. Incidence of perforation by type (mechanical, small
polyp, large polyp). Goal: �1 per 1000; for screening
exams, �1 per 2000.

6. Incidence of postpolypectomy bleeding (immediate and
delayed) (goal, �1 per 100) cases involving polypec-
tomy. The expected rate will vary, being higher in prac-
tices that remove large polyps and much lower in those
practices that refer large polyps to others.

Key Research Questions

1. What are the complication rates of colonoscopy in the
United States in population-based studies?

2. How are perforation and postpolypectomy bleeding man-
aged in community practices?

3. Does cold resection definitely reduce small polypectomy
complications?

4. Does submucosal injection definitely reduce large sessile
polyp perforation rates?

5. Under what circumstances and by what delivery protocol
could propofol be safely given for colonoscopy without
anesthesia specialists present?

6. Under what circumstances is prophylactic looping, in-
jection, or clipping to prevent postpolypectomy bleeding
effective and cost-effective?

INTERACTING WITH PATHOLOGISTS

Discussion
Decisions regarding surgical resection of the colon and
surveillance intervals after polypectomy are commonly
based on pathology findings in colonoscopically obtained
specimens. The following recommendations reflect current
thinking about the types of information that are needed on
pathology reports, in cases of colonic neoplasia, to make
clinical management and follow-up decisions as well as
what is appropriate reporting terminology that will mini-
mize adverse patient outcomes. Colonoscopists should fa-
miliarize themselves with this information and terminology
and clearly understand the clinical significance of each
pathological finding. Colonoscopists are encouraged to
share these recommendations with their clinical pathologists
and develop a mutual understanding of the clinical impor-
tance of complete pathological description and appropriate
terminology, and to agree on mechanisms to monitor the
quality of pathology reporting.

All adenomas should be designated as tubular, tubulov-
illous, or villous (94). The World Health Organization rec-
ommends that polyps with �20% villous elements should
be designated tubular and those with 20–80%, tubulovil-
lous. Tubulovillous and villous adenomas are often said to
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have “villous elements.” There is a tendency to overread
villous elements in community practice (95), which can lead
to overuse of surveillance. Recent colonoscopy series indi-
cate that expert pathologists identify villous elements in
�10% of adenomas (41). The clinical importance of villous
elements is that they are a criterion for an “advanced ade-
noma,” which in turn has implications for postpolypectomy
surveillance intervals (Table 1).

Adenomatous (neoplastic) polyps are dysplastic by defi-
nition. The current trend is to designate dysplasia as low
grade or high grade. Essentially all recent major clinical
colon polyp trials have used this two-grade system for
adenoma dysplasia. The designations mild, moderate, or
severe in the description of dysplasia in colon polyps should
not be used, as there is greater interobserver variation with
a three-grade system, and it is not clear whether “moderate”
dysplasia should be considered equivalent to low grade or
high grade when making clinical decisions. Pathological
description of adenomas should never employ the terms
carcinoma in situ or intramucosal adenocarcinoma. Both
morphological findings should be described using the term
high grade dysplasia. Incorrect terminology is used more
often than not (95).

The clinical importance of “high grade” dysplasia is that
it is a criterion for an advanced adenoma, which in turn
affects postpolypectomy surveillance intervals. The clinical
importance of discontinuing use of the terms carcinoma in
situ and intramucosal adenocarcinoma in description of
colon polyps in favor of the term high grade dysplasia is
that the former terms often cause confusion among colonos-
copists, surgeons, referring physicians, and patients because
they suggest that cancer is present. In fact, neither carci-
noma in situ nor intramucosal adenocarcinoma constitutes
cancer in the colon, because the dysplastic changes are
confined to the mucosa. Anecdotally, pathologists have been
reluctant to abandon these terms because they emphasize the
seriousness of a lesion that may not have been fully sampled
and that might yet require complete resection. In this regard,
communication from the colonoscopist to the pathologist
can allay concerns and encourage use of appropriate termi-
nology. Indeed, experienced colonoscopists can generally
predict the presence of overt cancer based on an endoscopic
appearance of an irregular, often erythematous, firm, and
frequently ulcerated sessile mass. Colonoscopists should
communicate to pathologists their clear understanding that
such masses will require rebiopsy, or surgical resection
without rebiopsy, even if the initial pinch biopsies demon-
strate only high grade dysplasia. “Sessile colon mass, prob-
ably cancer” is an example of an appropriate communica-
tion from the colonoscopist to the pathologist regarding
such a lesion. On the other hand, pedunculated polyps and
large sessile polyps lacking surface ulceration are usually
benign. The description “benign-appearing polyp, appears
fully resected by endoscopy” is an example of an appropri-
ate communication from colonoscopist to pathologist in this
instance. Avoidance of the terms carcinoma in situ or in-

tramucosal adenocarcinoma in favor of high grade dyspla-
sia can help avert an unnecessary surgery, as these lesions
have zero risk of metastasis, though appropriate endoscopic
follow-up is still needed (Table 1). In the case of large
sessile lesions removed by piecemeal technique, this in-
cludes follow-up within a few months to verify successful
complete endoscopic resection (Table 1). If invasive cancer
is identified on pathological evaluation of an endoscopically
completely resected polyp, it is certainly appropriate for the
pathologist to designate it as invasive adenocarcinoma, in
which case additional descriptors will assist the clinician in
deciding whether surgical resection is needed (see below).

Malignant polyps (those with invasive cancer—i.e., can-
cer cells penetrating the muscularis mucosa) should be de-
scribed in all cases with the distance between the cancer and
the endoscopic resection line (96) or at least a statement as
to whether the resection line was clear of cancer (97). In
addition, the degree of tumor differentiation (well, moder-
ate, or poor) and the presence or absence of vascular or
lymphatic invasion should be noted (98). The clinical sig-
nificance of these descriptors is that cancer at the endoscopic
resection line or within a defined distance of the resection
line, poor differentiation, or vascular (lymphatic) invasion is
generally an indication for surgical resection if the patient is
deemed an acceptable surgical candidate. Beyond these
pathological factors, the endoscopists’ assessment of the
completeness of endoscopic resection is also important in a
decision regarding surgical resection.

Colonoscopists should supply their clinical suspicion,
based on endoscopic appearance, of atypical polyps. For
example, juvenile polyps, inflammatory polyps, and muco-
sal prolapse syndrome are often interpreted as adenomas by
community pathologists (95). Because these polyps often
have a distinct endoscopic appearance, provision of the
colonoscopist’s suspicion based on endoscopic appearance
might help to reduce incorrect pathological interpretations.
Colonoscopists should have a low threshold for asking for
additional review by experts in GI pathology when patho-
logical readings do not correlate with their clinical impres-
sion. All readings of dysplasia in flat mucosa in chronic
ulcerative colitis or Crohn’s colitis should be reviewed by a
second, expert pathologist. Confirmation of any degree of
dysplasia in flat mucosa in chronic IBD is often considered
to be an indication for colectomy (99), though in some
centers patients with unifocal low grade dysplasia are ob-
served using close endoscopic surveillance (100). In chronic
ulcerative colitis, designation of a resected dysplastic pol-
ypoid lesion as a sporadic adenoma or a DALM involves
consideration of both pathological and clinical factors (Ta-
ble 4). The clinical significance of this decision is that a
DALM is an indication for colectomy, whereas in most
centers colitis patients with sporadic adenomas are allowed
to continue in endoscopic surveillance (66, 67). DALM is an
unfortunate (but widely used) term. Indeed, the distinction
between a DALM and sporadic adenoma is inherently con-
fusing because both lesions are, by definition, dysplastic
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mass lesions. However, in most cases consideration of clin-
ical and pathological features (Table 4) will allow the
colonoscopist and pathologist to reach a confident decision
regarding DALM versus sporadic adenoma. In cases where
the decision is uncertain because the dysplastic mass lesion
has features of both a DALM and sporadic adenoma (Table
4), frank discussion with an informed patient will guide the
decision regarding colectomy versus close surveillance.

Continuous Quality Improvement Targets

1. Percentage of adenomas with villous elements. Goal:
�10%.

2. Reports using the terms carcinoma in situ or intramuco-
sal adenocarcinoma. Goal: none.

3. Designation of the degree of dysplasia in adenomas as
low grade or high grade. Goal: 100%.

4. Use of the terms mild, moderate, or severe to describe
dysplasia and adenomas. Goal: none.

5. Adequate characterization of malignant polyps (resection
line “margin,” degree of differentiation, presence or ab-
sence of vascular [or lymphatic] invasion). Goal: 100%.

Key Research Questions

1. Can pathological evaluation of small colon polyps (e.g.,
�5 mm) be replaced in a safe and cost-effective fashion
by endoscopic assessment alone (e.g., high resolution
plus chromoscopy or optical biopsy techniques or laser-
induced spectroscopy) or by ablation or resection and
tissue disposal, without submission to pathology?

2. What educational process could improve the perfor-
mance of community pathologists in interpretation of
colon polyps?

3. How do colonoscopists and surgeons in clinical practice
interpret and act on pathological reports of high grade
dysplasia, carcinoma in situ, and intramucosal adenocar-
cinoma in colon polyps?

4. How do colonoscopists and surgeons in clinical practice
interpret and act on pathological readings of malignant
colon polyps with specified margins between the tumor

and resection line, varying degrees of differentiation, and
lymphatic (vascular) invasion?

CONCLUSIONS AND FINAL RECOMMENDATIONS

Appropriate use of colonoscopy can reduce colorectal can-
cer mortality and prevent colorectal cancers. The effective-
ness of colonoscopy depends on the quality of examination.
Evidence for variable performance of colonoscopy indicates
that patient outcomes could be improved by a constructive
process of continuous quality improvement that educates
endoscopists in optimal colonoscopic techniques, procedure
documentation, interpretation of pathological findings, and
scheduling of appropriate follow-up examinations, and pa-
thologists in the appropriate reporting of pathological find-
ings. Continuous quality improvement is an integral part of
a colonoscopy program. The recommendations and ratio-
nale for continuous quality improvement made in this doc-
ument are evidence and/or consensus based. The task force
recommends that these targets be periodically reviewed in
continuous quality improvement programs. Findings of de-
ficient performance can be used to educate colonoscopists
and pathologists, and additional monitoring can be under-
taken to document improvement in performance. Further,
we recommend that both academic and community-based
colonoscopy programs report in the medical literature the
results of their reviews of adherence to these continuous
quality improvement measures in their programs. This in-
formation will help validate the appropriateness and feasi-
bility of the performance goals recommended in this docu-
ment. We expect these recommendations to be updated as
new information appears regarding optimal technical per-
formance of colonoscopy and pathological interpretation of
colonic neoplasia.
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