
S

G
R
C
F

D
D
D
M
S
*
C
S
B
¶

*
K

P
r
l
S
C
l
s
I
(
f
c
a
b
c
r
c
T
d
c
m
r
s
e
t
e
s
v
(
P
T
S
t

GASTROENTEROLOGY 2006;130:1865–1871
PECIAL REPORTS AND REVIEWS

uidelines for Colonoscopy Surveillance After Cancer
esection: A Consensus Update by the American
ancer Society and the US Multi-Society Task
orce on Colorectal Cancer

OUGLAS K. REX,* CHARLES J. KAHI,* BERNARD LEVIN,‡ ROBERT A. SMITH,§ JOHN H. BOND,�

URADO BROOKS,§ RANDALL W. BURT,¶ TIM BYERS,# ROBERT H. FLETCHER,** NEIL HYMAN,‡‡

AVID JOHNSON,§§ LYNNE KIRK,¶¶ DAVID A. LIEBERMAN,� � THEODORE R. LEVIN,##

ICHAEL J. O’BRIEN,*** CLIFFORD SIMMANG,¶¶ ALAN G. THORSON,††† and
IDNEY J. WINAWER‡‡‡

Indiana University School of Medicine, Indianapolis, Indiana; ‡University of Texas M.D. Anderson Cancer Center, Houston, Texas; §American
ancer Society, Atlanta, Georgia; �University of Minnesota, Minneapolis, Minnesota; ¶Huntsman Cancer Institute at the University of Utah,
alt Lake City, Utah; #University of Colorado, Denver, Colorado; **Harvard Medical School, Boston, Massachusetts; ‡‡University of Vermont,
urlington, Vermont; §§Eastern Virginia School of Medicine, Norfolk, Virginia; � �Oregon Health and Science University, Portland, Oregon;
¶University of Texas Southwestern Medical Center, Dallas, Texas; ##Kaiser Permanente Medical Center, Walnut Creek, California;
**Boston University School of Medicine, Boston, Massachusetts; †††Creighton University, Omaha, Nebraska; and ‡‡‡Memorial Sloan-

ettering Cancer Center, New York, New York

o
t
g
p
i
fl
fi
p
o

R
p
C
(
b
l
j
l
C
g

f
e
C
©
A
u

atients with resected colorectal cancer are at risk for
ecurrent cancer and metachronous neoplasms in the co-
on. This joint update of guidelines by the American Cancer
ociety and the US Multi-Society Task Force on Colorectal
ancer addresses only the use of endoscopy in the surveil-

ance of these patients. Patients with endoscopically re-
ected Stage I colorectal cancer, surgically resected Stages
I and III cancers, and Stage IV cancer resected for cure
isolated hepatic or pulmonary metastasis) are candidates
or endoscopic surveillance. The colorectum should be
arefully cleared of synchronous neoplasia in the perioper-
tive period. In nonobstructed colons, colonoscopy should
e performed preoperatively. In obstructed colons, double-
ontrast barium enema or computed tomography colonog-
aphy should be performed preoperatively, and colonos-
opy should be performed 3 to 6 months after surgery.
hese steps complete the process of clearing synchronous
isease. After clearing for synchronous disease, another
olonoscopy should be performed in 1 year to look for
etachronous lesions. This recommendation is based on

eports of a high incidence of apparently metachronous
econd cancers in the first 2 years after resection. If the
xamination at 1 year is normal, then the interval before
he next subsequent examination should be 3 years. If that
xamination is normal, then the interval before the next
ubsequent examination should be 5 years. Shorter inter-
als may be indicated by associated adenoma findings
see “Guidelines for Colonoscopy Surveillance After
olypectomy: A Consensus Update by the US Multi-Society
ask Force on Colorectal Cancer and the American Cancer
ociety”). Shorter intervals also are indicated if the pa-

ient’s age, family history, or tumor testing indicate definite
r probable hereditary nonpolyposis colorectal cancer. Pa-
ients undergoing low anterior resection of rectal cancer
enerally have higher rates of local cancer recurrence com-
ared with those with colon cancer. Although effectiveness

s not proven, performance of endoscopic ultrasound or
exible sigmoidoscopy at 3- to 6-month intervals for the
rst 2 years after resection can be considered for the
urpose of detecting a surgically curable recurrence of the
riginal rectal cancer.

ecommendations (Table 1) on the use of surveillance
colonoscopy after resection of colorectal cancer were

roduced jointly by the US Multi-Society Task Force on
olorectal Cancer and the American Cancer Society

ACS). They constitute the updated recommendations of
oth organizations. The rationale for combined guide-
ines by organizations is discussed in the accompanying
oint recommendations on postpolypectomy surveil-
ance.1 These guidelines were endorsed by the Colorectal
ancer Advisory Committee of the ACS and by the
overning boards of the American College of Gastroen-
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erology, the American Gastroenterological Association
nstitute, and the American Society for Gastrointestinal
ndoscopy.
Table 2 summarizes the differences in this guideline

rom previous guidelines on postcancer resection surveil-
ance colonoscopy.

Methodology and Literature Search

The literature search sought to identify random-
zed controlled trials and cohort studies in which patients
ith resected colorectal cancer and perioperative clearing
f synchronous neoplasia by colonoscopy were followed
o detect recurrent and/or metachronous neoplasms.

We searched the medical literature using MEDLINE
1966 to January 17, 2005), the Cochrane Database of
ystematic Reviews (4th quarter 2004 update), and the
atabase of Abstracts of Reviews of Effects (4th quarter
004 update). In MEDLINE, subject headings for colo-
ectal neoplasms were combined with subheadings and
ey words for “surgery,” “resection,” “colonoscopy,” “sur-
eillance,” and “follow-up” to identify relevant citations.

able 1. Postcancer Resection Surveillance Colonoscopy
Recommendations

. Patients with colon and rectal cancer should undergo high-
quality perioperative clearing. In the case of nonobstructing
tumors, this can be done by preoperative colonoscopy. In the
case of obstructing colon cancers, computed tomography
colonography with intravenous contrast or double-contrast
barium enema can be used to detect neoplasms in the proximal
colon. In these cases, a colonoscopy to clear the colon of
synchronous disease should be considered 3 to 6 months after
the resection if no unresectable metastases are found during
surgery. Alternatively, colonoscopy can be performed
intraoperatively.

. Patients undergoing curative resection for colon or rectal cancer
should undergo a colonoscopy 1 year after the resection (or 1
year following the performance of the colonoscopy that was
performed to clear the colon of synchronous disease). This
colonoscopy at 1 year is in addition to the perioperative
colonoscopy for synchronous tumors.

. If the examination performed at 1 year is normal, then the
interval before the next subsequent examination should be 3
years. If that colonoscopy is normal, then the interval before the
next subsequent examination should be 5 years.

. Following the examination at 1 year, the intervals before
subsequent examinations may be shortened if there is evidence
of hereditary nonpolyposis colorectal cancer or if adenoma
findings warrant earlier colonoscopy.1

. Periodic examination of the rectum for the purpose of identifying
local recurrence, usually performed at 3- to 6-month intervals for
the first 2 or 3 years, may be considered after low anterior
resection of rectal cancer. The techniques utilized are typically
rigid proctoscopy, flexible proctoscopy, or rectal endoscopic
ultrasound. These examinations are independent of the
colonoscopic examinations described above for detection of
metachronous disease.
nly studies published in the English language were
ncluded. Surveillance studies in patients with inflam-
atory bowel disease or hereditary nonpolyposis colorec-

al cancer specifically were excluded. Key word searches
lso were performed in the Cochrane Database of Sys-
ematic Reviews and the Database of Abstracts of Re-
iews of Effects to identify any additional systematic
eviews. In addition, a manual search was performed
sing references from retrieved reports, review articles,
uidelines, meta-analyses, editorials, and textbooks of
astroenterology.
We excluded articles if there was no evidence of

erioperative colonoscopic clearing, or if a modality
ther than colonoscopy (flexible sigmoidoscopy, barium
nema) was used for perioperative clearing.

A total of 66 studies were retrieved for detailed eval-
ation, and 43 were excluded: 26 because of incomplete
erioperative colonoscopic clearing or because this was
ccomplished with modalities other than colonoscopy,
3 did not pertain to the focus of our paper, 3 were
eports of works in progress that were published in final
orm in other studies included in our analysis, and 1
eported the preliminary results of an ongoing trial. The
emaining 23 studies were included in our analysis.2–24

Evidence tables were created to summarize the studies
nd were circulated to members of the US Multi-Society
ask Force and the ACS Colorectal Cancer Advisory
ommittee. The evidence was reviewed and recommen-
ations developed at a joint meeting.

Discussion of Evidence and
Rationale for the Recommendations

Limitations in the Selected Studies

Some limitations were identified in interpreting
he selected studies on postcancer surveillance colonos-
opy literature.2–24 For example, the term “metachronous
ancer” had variable definitions. In some instances it was
ased on the site of tumor appearance within the colon
nd in others it was based on time after resection of the
nitial primary. Many studies made no mention of
hether patients may have had hereditary nonpolyposis

olorectal cancer. In some cohorts, there was incomplete

able 2. Differences Between This Guideline and Previous
Guidelines on Postcancer Resection Surveillance
Colonoscopy

n addition to careful perioperative clearing of the colorectum for
synchronous lesions, a colonoscopy is recommended 1 year after
surgical resection because of high yields of detecting early
second, apparently metachronous cancers

linicians can consider periodic examination of the rectum for the
purpose of identifying local recurrence after low anterior resection

of rectal cancer
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May 2006 POSTCANCER RESECTION SURVEILLANCE COLONOSCOPY 1867
ollow-up evaluation of patients. Surveillance intervals
ere different across studies. Some studies did not clearly

eparate metachronous tumors from anastomotic recur-
ences or anastomotic from local or regional recurrences.
n some cases there also was a failure to report the stage
f metachronous cancers and whether or not they were
esectable for cure at the time they were diagnosed. In
ome studies, it was not clear whether colonoscopies were
outine procedures in asymptomatic surveillance patients
s diagnostic procedures based on symptoms or labora-
ory findings. Colonoscopy completion rates and compli-
ation rates were commonly not reported, and there was
lso frequently a lack of information on mortality rates.
espite these limitations, a number of clinically relevant

rends are evident regarding colorectal cancer recurrence,
etachronous cancer, and the utility of surveillance pro-

edures in patients with resected colorectal cancer.

Candidates for Postcancer Resection
Surveillance Colonoscopy

In general, patients who undergo surgical resec-
ion of Stage I, II, or III colon and rectal cancers or
urative-intent resection of Stage IV cancers are candi-
ates for surveillance colonoscopy. Patients who undergo
urative endoscopic resection of Stage I colon cancers are
lso candidates for surveillance colonoscopy. Patients
ith Stage IV colon or rectal cancer that is unresectable

or cure are generally not candidates for surveillance
olonoscopy because their chance of survival from their
rimary cancer is low, and the risks of surveillance
utweigh any potential benefit.

Goals of Surveillance: Detection of
Recurrent Cancer Versus Metachronous
Cancers and Adenomas

There are 2 fundamental goals of surveillance of
atients with resected colon or rectal cancer. One goal is
he detection of early recurrences of the initial primary
ancer at a stage that would allow curative treatment.
he second goal is detection of metachronous colorectal
eoplasms. In regard to detection of recurrences of the
nitial primary cancer, serial measurements of carcino-
mbryonic antigen are used widely.25 In addition, recent
eta-analyses of randomized controlled trials suggest

hat annual chest x-rays and computed tomography (CT)
cans of the liver can improve survival from the original
rimary cancer by early detection of surgically curable
ecurrences.26 The roles of serial performance of serum
arcinoembryonic antigen measurements, serial chest ra-
iographs, and CT scans of the liver are not reviewed
ere. Neither individual randomized controlled trials of

ntensive surveillance with colonoscopy20 nor meta-anal- t
ses of these trials26 have shown a survival benefit from
he original primary tumor by performing colonoscopy at
nnual or shorter intervals. The failure of surveillance
ndoscopic examinations to improve survival from recur-
ent colorectal cancer appears to result from relatively
ow rates of anastomotic or intraluminal recurrence and
he observation that anastomotic or intraluminal recur-
ences are generally associated with intra-abdominal or
elvic disease that is unresectable for cure.2–24,26,27 In
ummary, performance of annual colonoscopy for the
urpose of detecting recurrent disease does not have an
stablished survival benefit for patients with colorectal
ancer. (However, as noted below, there is a rationale for
urveillance of the rectum after resection of rectal cancer
or the detection of local recurrence.) The primary goal of
urveillance colonoscopy after resection of colorectal can-
er is the detection of metachronous neoplasms.

Distinguishing Rectal Cancer Versus Colon
Cancer Follow-up

Although there is no established benefit from
ndoscopic surveillance for the purpose of detecting early
ecurrences of the original cancer, in clinical practice
any clinicians distinguish between rectal and colon

ancer in this regard. The distinction is based on differ-
nces in the rates of local recurrence of rectal vs colon
ancer. Specifically, in the case of colon cancer, recurrence
t the anastomosis occurs in only 2%–4% of patients.2–24

ecause the overwhelming majority of patients with
ndoscopically detected anastomotic recurrences in the
olon are unresectable for cure, surveillance colonoscopy
or this purpose generally should not be undertaken. On
he other hand, local recurrence rates of rectal cancer can
e 10 or more times higher.28–33

High recurrence rates of rectal cancer are partly a
unction of surgical technique and volume.28 –33 Spe-
ifically, recurrence rates less than 10% have been
eported consistently when patients undergo surgery
y a technique called total mesorectal excision.34 –36

his technique involves sharp dissection of the rectum
nd its surrounding adventitia along the first plane
utside the adventitia (the mesorectal fascia).35,36 The
echnique can be performed using either an open or
aparoscopic-assisted approach37– 40 and has been re-
orted to allow higher rates of successful low anterior
esection40 and lower rates of postoperative sexual
ysfunction in men.41

Local recurrence rates of rectal cancer can also be
educed by administration of chemotherapy and radia-
ion therapy,34 which have been most effectively admin-
stered in the neoadjuvant (preoperative) setting to pa-

ients with locally advanced disease. Patients with rectal
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ancer typically undergo preoperative staging, either by
ndoscopic ultrasound42–44 or magnetic resonance imag-
ng,45–48 followed by neoadjuvant chemoradiation in se-
ected patients.49 The combination of neoadjuvant che-

oradiation and resection by surgeons trained in total
esorectal excision has resulted in very low recurrence

ates for rectal cancer.34 Because local recurrence rates for
ectal cancer across the United States are generally higher
han those achieved in series using total mesorectal ex-
ision, there is a rationale for performing periodic exam-
nations of the rectum by rigid or flexible proctoscopy or
ndoscopic ultrasound. These techniques have not been
hown to improve survival and the only rationale for
heir use is high rates of local recurrence.

When colon or rectal cancer is resected endoscopically
nd surgical resection is not planned because of favorable
istology50 and/or increased surgical risk, a follow-up
ndoscopic examination to inspect and biopsy the resec-
ion site is reasonable.51 The follow-up examination is
onsidered standard in the case of a sessile malignant

able 3. Metachronous Cancers in Postcancer Resection Su

Study N Colonoscopies
Metachronous

CRCs (all)

Me
CR

arillari 481 12
arrier 61c 0
arlsson 129 546 1
astells 199 0
hen 231 4
ckardt 212 0
ranqvist 390 600 12
reen 3278 42
uhl 133 316 4
houry 389 3889 2
jeldsen 597 10
ronborg 239 710 4
akela 106 1
cFarland 74 237 0
brand 444 0
hlsson 53e 0
atchett 132 2
ietra 207 1
choemaker 325 733 8
kaife 611 609f 5
tigliano 322 5
ogashi 341 1570 22
eber 75 197 2

otal 9029 9407 137

Report states that “more than one half” arose in first 24 months.
Reports 46 combined local recurrences with metachronous tumors
roportion for metachronous cancers.
Subgroup who underwent perioperative colonoscopy.
Reports 26 combined local recurrences with metachronous tumors
alculated assume similar proportion for metachronous cancers.
Intensive surveillance subgroup (control group did not undergo routi
Two patients underwent barium enema for completion of incomplete
olyp removed by piecemeal resection.1 These examina- 1
ions typically are performed 3–6 months after the initial
ndoscopic resection.

Detection of Metachronous Neoplasms

A second potential benefit of surveillance colonos-
opy is the detection of metachronous cancers at a sur-
ically curable stage, as well as the prevention of meta-
hronous cancers via identification and removal of
denomatous polyps. The incidence of metachronous
ancers, the timing at which metachronous cancers occur,
nd the stage of these cancers at presentation or identi-
cation by surveillance colonoscopy should determine
he optimal intervals for performance of surveillance
olonoscopy directed toward metachronous disease. The
vidence from published studies of postcancer resection
urveillance in colonoscopy was reviewed to determine
hat these rates and timing of metachronous cancers are

Table 3). Limitations in interpretation of this literature
ere described earlier.
From 2% to 7% of patients with colorectal cancer have

ance Colonoscopy Studies

onous
ithin
o) Dukes’ A or B Number asymptomatic

Reoperation
for cure

a 9 6b 7

NS NS NS

NS 4 4

5d 6d 10
23 NS NS
4 4 4

NS NS NS
NS 8 8

4 NS 4
NS NS 1

NS 0 NS
NS NS NS

5 1 NS
NS NS NS
NS NS NS
17 NS 22
2 NS 2

69 29 62

which 22 were asymptomatic; number calculated assumes similar

hich 10 were Dukes’ A or B and 14 were asymptomatic; numbers

lonoscopy).
noscopy.
rveill

tachr
Cs (w
24 m

6

0

0

7
24
0
1

NS
3

NS

NS
NS

5
1
0
9
1

57

, of

, of w

ne co
or more synchronous cancers in the colon and rectum
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t the time of initial diagnosis.3,4,13,24,52,53 From a prac-
ical perspective, it is impossible to differentiate whether
pparent metachronous cancers appearing in the interval
hortly after resection of colorectal cancer are true meta-
hronous lesions or missed synchronous lesions. Provided
hat appropriate clearing of the colon is achieved in the
erioperative period, all subsequently identified cancers
re, for practical purposes, metachronous lesions.

Among 23 studies in which patients underwent peri-
perative clearing by colonoscopy, there were 9029 pa-
ients in whom 137 apparent metachronous cancers de-
eloped.2–24 Among studies in which the number of
olonoscopies performed could be determined, 9407
olonoscopies were performed to detect 60 metachronous
ancers in 2706 patients.4,8,10,11,13,15,20,21,23,24 This is a
ate of 157 colonoscopies per metachronous cancer de-
ected, which compares favorably with the rate of prev-
lent cancers detected during screening colonoscopy.
hus, among 4 screening colonoscopy studies in patients
ge 50 and older,54–57 the number of colonoscopies
eeded to detect 1 invasive cancer was 135. Excluding
eference 55, which was performed in male veterans (a
roup expected to have a higher prevalence of neoplasia),
56 colonoscopies were performed per invasive cancer
etected in the remaining 3 studies.54,56,57

Among studies of postcancer resection surveillance
olonoscopy, there were 57 metachronous cancers in the
rst 2 years after resection of the initial primary, with an
ncidence rate of .7% over this interval. This estimate is
onsistent with a review of tumor registries in Nebraska,
hich calculated an annual incidence for metachronous

ancers of .35% per year.58 When reported, 69 of 106

able 4. Additional Recommendations Regarding
Postcancer Resection Surveillance Colonoscopy

. These recommendations assume that colonoscopy is complete
to the cecum and that bowel preparation is adequate

. There is clear evidence that the quality of examinations is highly
variable; continuous quality improvement process is critical to
the effective application of colonoscopy in colorectal cancer
prevention50

. Endoscopists should make clear recommendations to primary
care physicians about when the next colonoscopy is indicated

. Performance of fecal occult blood text is discouraged in patients
undergoing colonoscopic surveillance

. Discontinuation of surveillance colonoscopy should be
considered in persons with advanced age or comorbidities (�10
years life expectancy), according to the clinician’s judgment

. Surveillance guidelines are intended for asymptomatic people;
new symptoms may need diagnostic work-up

. Chromoendoscopy (dye-spraying) and magnification endoscopy
are not established as essential to screening or surveillance

. Computed tomography colonography (virtual colonoscopy) is not
established as a surveillance modality
65%) metachronous cancers were Dukes’ stage A or
,2,8–10,13,20,23,24 29 of 52 (56%) were asymptom-
tic,2,6,8,10,12,18,20 and 62 of 71 (87%) had surgery for
ure.2,6,8,10,12–14,23,24 Taken together, these findings were
onsidered sufficient to warrant a colonoscopy 1 year after
esection or after the perioperative clearing colonoscopy
or the purpose of identification of apparently metachro-
ous colorectal neoplasms. The recommendation to per-
orm a colonoscopy at 1 year does not diminish the need
or high quality in the performance of the perioperative
learing examination(s) for synchronous neoplasms.

Alternatives to Colonoscopy for
Surveillance

Colonoscopy is considered the test of choice for
etection of metachronous neoplasms in the postcancer
esection surveillance colonoscopy setting (Table 4).
ouble-contrast barium enema was less sensitive than

olonoscopy for large and small polyp detection after
esection of adenomas.59

CT colonography has not been evaluated adequately in
he surveillance setting, and results for polyp detection
re quite mixed.60–63 Guaiac-based fecal occult blood
esting generally has been considered to have very low
ositive predictive value after clearing colonoscopy. This
as confirmed for the first 5 years after colonoscopy in a

ecent large study.64 Immunochemical fecal occult blood
esting warrants additional evaluation as an adjunct to
olonoscopy65 in this setting. Fecal DNA testing66 has
ot been evaluated for postcancer resection surveillance
nd is not recommended for this indication.

Key Research Questions

There are a number of questions that cannot be
ddressed fully by currently available evidence. Some of
hese key research questions are listed in Table 5.

able 5. Key Research Questions Regarding Surveillance of
the Colorectum After Resection of Colorectal
Cancer

. What clinical, genetic, or biologic markers predict development
of metachronous cancers (ie, stratify risk) in colorectal cancer
patients without hereditary nonpolyposis colorectal cancer?

. Are new colorectal cancers in the short-term interval after
surgical resection true metachronous cancers or missed
synchronous lesions?

. Do follow-up procedures (flexible sigmoidoscopy, endoscopic
ultrasound) after resection of rectal cancer improve any
outcomes?

. Should the treatment of rectal cancer (eg, neoadjuvant
chemoradiation, total mesorectal excision) influence whether
follow-up evaluation for local recurrence is justified?

. Should adjunctive testing (eg, immunochemical fecal occult
blood testing) be added to colonoscopy in the surveillance of

patients who have undergone resection of colorectal cancer?
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