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the american society of Colon and Rectal surgeons 
is dedicated to ensuring high-quality patient care 
by advancing the science, prevention, and man-

agement of disorders and diseases of the colon, rectum, 
and anus. this Clinical Practice Guidelines Committee 
is charged with leading international efforts in defining 
quality care for conditions related to the colon, rectum, 
and anus by developing Clinical Practice Guidelines based 
on the best available evidence. these guidelines are inclu-
sive, not prescriptive, and are intended for the use of all 
practitioners, health care workers, and patients who de-
sire information about the management of the conditions 
addressed by the topics covered in these guidelines. their 
purpose is to provide information based on which deci-
sions can be made, rather than to dictate a specific form 
of treatment.

it should be recognized that these guidelines should 
not be deemed inclusive of all proper methods of care or 
exclusive of methods of care reasonably directed to ob-
taining the same results. the ultimate judgment regarding 
the propriety of any specific procedure must be made by 
the physician in light of all the circumstances presented by 
the individual patient.

STATEMENT OF THE PROBLEM

more than 140,000 people in the united states are diag-
nosed annually with colorectal cancer.1 unfortunately, 
~25% to 40% will develop a tumor recurrence despite a 
potentially curative operation.2 although it is well known 

that most recurrences occur within 5 years, the optimal 
strategy to accurately detect recurrences at the earliest stage 
remains controversial. the current recommendations for 
follow-up surveillance include a combination of history 
and physical examination, laboratory evaluation, imaging, 
and endoscopy on slightly varying schedules depending on 
the organization and stage of disease.3–10 further surveil-
lance depends on the results of these examinations. Differ-
ing opinions also exist as to the cost-benefit as it relates to 
outcomes of high- versus low-intensity surveillance.2,11–28 
Potential benefits of high-intensity surveillance include 
earlier detection of recurrence, higher rates of reoperation 
for cure, and improved overall and disease-specific surviv-
al. Yet, these conceivable benefits must be weighed against 
potential negative physical (ie, more invasive testing), fi-
nancial, and psychological consequences of surveillance.

Because the purpose of surveillance is the detection 
of curable recurrence, recommendations for surveillance 
should also be tempered by the ability and appropriateness 
of further major surgical resection and/or chemotherapy 
for an individual patient. for example, patients who are 
unable to tolerate surgical or adjuvant therapy owing to 
comorbidities should not undergo surveillance. thus, fac-
tors to consider when recommending surveillance include 
patient comorbidity, activity level, age, patient prefer-
ence, and compliance. in addition, the overall success of 
surveillance for early detection of curable recurrence will 
depend on a commitment for both providers and patients 
to adhere to the surveillance schedule. this clinical prac-
tice guideline provides evidence-based recommendations 
for health care providers following patients who have un-
dergone a previous curative resection for stages i to iV 
colorectal cancer.

Methodology
these guidelines are built on the last set of the american 
society of Colon and Rectal surgeons Practice Parameters 
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for the surveillance and follow-up of patients with colon 
and rectal cancer published in 2004.9 an organized search 
of medline (from 1950), Pubmed, emBase (from 1980), 
and the Cochrane Database of Collected Reviews was 
performed through December 2014. Key word combina-
tions included “colon cancer,” “rectal cancer,” “colorectal 
neoplasm,” “surveillance,” “strategies,” “intensity,” “cure,” 
“Cea,” “Ct,” “colonoscopy,” “endoscopy,” “proctoscopy,” 
“eRus,” “follow-up,” and related articles. mesh head-
ings included “colorectal neoplasms,” “colonic neoplasms,” 
“rectal neoplasms,” “neoplasm recurrence, local,” “neo-
plasms, second primary,” and “neoplasm metastasis.” 
Directed searches of the embedded references from the 
primary articles were also performed in selected circum-
stances. although not exclusionary, primary authors fo-
cused on all english language manuscripts and studies of 
adults. Prospective, randomized, controlled trials (RCts) 
and meta-analyses were given preference in developing 
these guidelines. since the previous american society of 
Colon and Rectal surgeons (asCRs) guideline, 6 RCts17–22 
(table 1) and 3 meta-analyses2,27,28 have been published 
(table 2). selected embedded references from the primary 
articles were reviewed. Guidelines from other societies 
were considered in each case, particularly when a recom-
mendation was changed.3,4,7,8,29,30 final recommendations 
based on stage for cases in which neoadjuvant therapy was 
given were based on pretreatment (ie, clinical) staging. 
Recommendations were formulated by the primary au-
thors and reviewed by the entire Clinical Practice Guide-
lines Committee. the final grade of recommendation was 
performed using the GRaDe system31 (table 3).

RECOMMENDATIONS

1.  Surveillance is recommended for stage II to III patients 
who have undergone a curative resection of colon or rec-
tal cancer with or without neoadjuvant chemoradiation 
therapy. Risk-adjusted intensity of surveillance may be 
considered based on tumor- and patient-specific factors. 
Grade of Recommendation: Strong recommendation 
based on high-quality evidence, 1A.

eleven prospective RCts11–13,15–22 have assessed surveil-
lance outcomes for patients who underwent R0 resec-
tion (table 1). although these randomized trials vary in 
the frequency of visits and investigations performed at 
each visit, and are limited in sample size, the studies that 
showed improved survival16,17,20 have increased frequen-
cy of liver imaging by ultrasound and Ct to every 3 to 
6 months, in comparison with studies where liver imag-
ing was performed annually or not at all.11,13,15,19 increased 
frequency of liver imaging was associated with improved 
resectability for cure of cancer recurrence and enhanced 
survival.16,17,20 however, frequency of liver surveillance re-

mains somewhat controversial because improved survival 
has not been uniformly demonstrated, with 1 small study 
that performed ultrasound every 6 months and Ct an-
nually showing no difference, despite earlier detection of 
recurrence.12 also, the recently reported follow-up after 
Colorectal surgery (faCs) trial concluded that more in-
tensive surveillance by imaging, Cea testing, or both pro-
vided increased rates of resection with curative intent (8% 
Ct vs 6.7% Cea vs 6.6% Ct + Cea vs 2.3% minimum 
follow-up). however, mortality did not differ between 
groups.22 furthermore, the combination of Ct and Cea 
was associated with no better survival outcomes than each 
individual test.

two ongoing trials aim to provide further data on 
overall outcomes, quality of life, and cost-effectiveness 
of varying surveillance regimens. the GilDa trial be-
gan accrual in 1998; the final results are awaited. it ran-
domly assigns patients with Dukes B and C (stage ii/iii) 
to a “minimalist” or standard approach, or more intensive 
follow-up regimen. the intensive regimen includes annu-
al endoscopy, Cea, Ca19-9, complete blood count, liver 
function evaluation, more frequent liver imaging, and in-
creased proctoscopy and abdominal-pelvic Ct imaging 
for patients with rectal cancer.32 Preliminary results have 
demonstrated no difference in mortality (7% intensive vs 
5% standard) between the 2 regimens.18 the Colofol 
protocol (a pragmatic study to assess the frequency of 
surveillance tests after curative resection in patients with 
stage ii and iii colorectal cancer) similarly randomly as-
signs patients to either a low- or high-frequency testing 
strategy including Cea and multislice Ct or mRi imaging 
in varying intervals.33 it is currently ongoing; preliminary 
results are not available.

seven meta-analyses have addressed the relationship 
between intensive surveillance and survival following re-
section of colorectal cancer2,23–28 (table 2) including an 
updated Cochrane analyses.28 all meta-analyses report 
increased curative resections and improved survival in 
patients undergoing more intensive surveillance. one me-
ta-analysis,2 which included the largest number of cases  
(n = 2923), reported that more intense follow-up was as-
sociated with increased curative resection rate (24.3% vs 
9.9%) and improved survival (78.2% vs 74.3%). in the 
most recent Cochrane analysis, improved chance of cu-
rative surgery for recurrence was associated with higher 
intensity of surveillance (oR, 2.41; 95% Ci, 1.64–3.54).28 
however, there are difficulties with evaluating these studies 
because testing modalities and the definitions of “intense 
follow-up” vary. When evaluating the RCt and meta-anal-
yses data in total, it appears that curative resection for re-
currence uniformly increases with increased surveillance, 
whereas the survival advantage is more variable, and likely 
modest at best.



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Diseases of the Colon & ReCtum Volume 58: 8 (2015) 715

other outcomes are not as well investigated. a single 
study demonstrated that improved quality of life was as-
sociated with more frequent surveillance visits.14 however, 
a study that compared surveillance in the office setting by 
general practitioners with surveillance in the hospital set-
ting by surgeons failed to demonstrate differences in de-
pression, anxiety, quality of life, or patient satisfaction.19 

similarly, cost-effectiveness has been difficult to deter-
mine based on the present literature,28 but it should be a 
consideration.

a risk-adapted surveillance strategy based on prog-
nostic factors has been studied, and the intensity of sur-
veillance and costs could be reduced for patients with 
better prognosis.17 high-risk criteria were defined as 

TABLE 1.   Randomized controlled trials: surveillance for patients following resection of colorectal cancer

Study Year Main surveillance strategy Study outcome

Ohlsson11 1995 •   Intensive follow-up (CEA, endoscopy,  
CT, CXR)

•  None (FOB testing)

•  5-y survival (75% intensive vs 67% p > 0.05)
•  Reoperation (29% vs 17%; p = NR)

Makela12 1995 •  Standard
•   More intensive CEA, colonoscopy,  

CT, hepatic US

•  5-y survival (59% intensive vs 54%; p = 0.05)
•  Reoperation for cure (23% intensive vs 14%; p = NR)

Kjeldsen13 1997 •  Standard
•   More intensive examinations, 

colonoscopy, US, CT

•   No difference in survival (70% vs 68%; p = 0.48), but 
earlier detection of recurrence

•  Resection for cure (20% vs 6%; p = 0.01)
•  Improved quality of life
•  Liver imaging not done; colonoscopy every 6 mo

Schoemaker15 1998 •  Standard regimen
•  More frequent CXR, CT, colonoscopy

•  No difference in survival (78% vs 72%; p = 0.198)
•  Annual liver CT, CXR, and colonoscopy

Pietra16 1998 •  Standard regimen
•   More frequent physical examinations, 

CEA, colonoscopy, liver imaging, CT

•   More frequent liver imaging associated with 
survival advantage (73% vs 58%; p = 0.02)

•   Increased curative reoperation (21% intensive vs 6% 
standard)

•   US every 3 mo for 3 y then every 6 mo for 2 y, CT, 
CXR, and colonoscopy annually for 5 y

Seccoa17 2002 •  Standard regimen
•   Risk-adjusted intensity: more frequent 

physical examinations, CEA, colonoscopy, 
liver imaging, CT, US

•   Higher intensity increased curative reoperation  
(31% vs 13%)

•  Increased 5-y survival (63% vs 48%; p = 0.05)

Grossmana18

(GILDA)
2004 •   Minimalist regimen

•   More intensive liver imaging, additional 
CBC/CA 19-9, more frequent endoscopy

•   Death rate 7% intensive vs 5% standard (p = NR) 
with 985 patients accrual in 2004

•  United States and European trial not yet complete
Wattchowa19 2006 •  General practitioner

•  Surgeon/hospital visits
•  No difference in quality of life or satisfaction, 

recurrence or survival
•  Liver imaging not done, colonoscopy every 3 y

Rodrigueza20 2006 •   Intensive investigation (CEA, CXR, liver 
imaging, colonoscopy)

•  CEA alone

•   Higher rate of resectable recurrence (51% vs 29%) 
associated with increased survival (55% vs 44%) in 
stage II colon cancer and rectal cancers

•   CT/US every 6 mo for 2 y then annually for 3 y, CXR 
and colonoscopy annually for 5 y

Wanga21 2009 •  Standard regimen
•   Standard plus intensive colonoscopy 

every 3 mo × 1 y then every 6 mo × 2 y, 
then yearly × 2

•  No difference in 5-y survival (77% vs 73%; p = 0.25);
•   Higher rates of reoperation for attempted cure 

(69.2% vs 33.3%; p = 0.048)

Primrosea22 2014 •   Minimal follow-up: no schedule except 1 
chest/abdomen/pelvis CT scan at 12–18 
mo (if requested at study entry)

•   CEA every 3 mo for 2 y, then every 6 mo 
for 3 y, with a single chest/abdomen/ 
pelvis CT scan at 12–18 mo (if requested 
at entry)

•   Chest/abdomen/pelvis CT scan every  
6 mo for 2 y, then annually for 3 y

•  Combined CEA testing and CT scan (as 
above)

•   Surgical therapy with curative intent was improved 
in the CEA group (6.7%), CT group (8) and CEA + 
CT (6.6%) compared with 2.3% in the minimum 
follow-up

•   Mortality was not significantly different (CEA, CT, 
and CEA+CT; 18.2% (164/901)) vs the minimum 
follow-up group (15.9% (48/301); difference, 2.3%; 
95% CI, −2.6% to 7.1%)

CXR = chest x-ray; US = ultrasound; FOB = fecal occult blood testing; CBC = complete blood count; NR = not reported.
aDenotes since 2002.
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any of the following: adenocarcinoma of the low rectum 
treated by low anterior resection, adenocarcinoma at the 
splenic flexure (Dukes-Kirklin B2 or t3), preoperative 
Cea >7.5 ng/ml, Dukes stage C, poorly differentiated 
(grade G3), and/or mucinous adenocarcinoma or signet 
cell carcinoma. Patients were randomly assigned to either 
a higher or lower intensity of surveillance versus a control 
group followed with physician interviews alone. the high-
er intensity surveillance consisted of increased office visits, 
Cea testing, ultrasound of the abdomen and pelvis, proc-
tosigmoidoscopy, and chest radiograph (for patients with 
rectal cancer) in comparison with the standard regimen. 
Curative resection and survival were increased in both 
risk-adapted surveillance groups compared with controls. 
although, on this basis, risk-adjusted intensity of surveil-
lance may be considered, the follow-up strategies did not 
include modern modalities such as improved multislice 
contrast-enhanced Ct that are widely used today. as such, 
the final recommendation for a risk-stratified approach 
warrants further evaluation (table 4).

2. Patients with metastatic (stage IV) colorectal cancer 
who successfully undergo therapy with curative intent 
should typically be enrolled in a surveillance protocol. 
Grade of Recommendation: Strong recommendation 
based on low-quality evidence, 1C.

the role of surveillance in stage iV patients remains 
somewhat controversial. the american society of Clini-
cal oncology (asCo) has recently endorsed10 the Cancer 
Care ontario (CCo) guidelines34 on the follow-up and 
surveillance for survivors of colorectal cancer, which spe-
cifically exclude those patients with stage iV disease owing 
to the minimal data to provide guidance. although there 
is a lack of robust data to support or refute this strategy, 

long-term survival following therapy in this population 
that undergoes therapy with curative intent is well docu-
mented in properly selected patients, especially those with 
isolated disease.35,36 in addition, this includes the benefits 
of secondary intervention for recurrent disease.37,38 Based 
on this, we agree with the national Comprehensive Can-
cer network (nCCn) guidelines to continue surveillance 
in those with no evidence of disease.7,8 the timing and 
duration of surveillance is debatable, and likely is best 
determined by the individual patient risk profile and per-
formance status. until better guidance is available, we sug-
gest that curatively resected stage iV patients undergo the 
same surveillance as stage iii patients with the same site of 
disease (colon vs rectal) (table 4).

3.   Selected patients with stage I colon and rectal cancer 
with increased risk factors should be considered for sur-
veillance following resection with curative intent. Grade 
of Recommendation: Weak recommendation based on 
low-quality evidence, 2C.

most surveillance protocols focus on patients with stage ii 
and iii disease, and those select stage iV patients with no 
evidence of disease following therapy.7,8 there is significant 
debate on the utility of surveillance in stage i patients, with 
some societies such as the CCo recommending only an-
nual clinic visits in the absence of symptoms. at the pres-
ent time, CCo and asCo do not recommend surveillance 
for stage i patients for colon or rectal cancer,10 although it 
is unclear whether pathologic, clinical, or American Joint 
Committee on Cancer stage is intended to be used for as-
signing stage-specific surveillance plans for patients who 
have rectal cancer.

the national Comprehensive Cancer network rec-
ommends no surveillance other than colonoscopy for 
patients with stage i colon cancer7; however, nCCn does 
recommend surveillance for stage i rectal cancer, includ-
ing regular history and physical examination, Cea, colo-
noscopies, and proctoscopies, but no routine imaging.8 
it is not clear whether the initial clinical stage (ie, clini-
cal/radiological or before3 neoadjuvant chemotherapy 
(ctnm)) or final pathologic stage (yptnm stage) after 
resection should be used in deciding the ideal surveil-
lance regimen. although patients with more advanced 
stage (eg, clinical stage iiiB) rectal cancer may have a 
treatment response resulting in residual pathologic stage 
i disease after neoadjuvant therapy, their prognosis is 
generally improved in comparison with patients who 
did not have treatment response. at the present time, 
we recommend using the clinical stage to determine the 
surveillance regimen for locally advanced rectal cancers 
treated with neoadjuvant therapy and surgery. for clini-
cal stage i rectal cancers that are ultimately confirmed to 
be stage i on pathology, the recommendations listed for 
stage i in table 4 are recommended.

TABLE 2.    Meta-analyses: follow-up for patients following 
resection of colorectal cancer

Meta-
analysis Year

Studies  
included

Benefit of intensive  
follow-up on survival  

(5-y mortality):  
OR (95% CI)

Bruinvels23 1993 7 Nonrandomized 9% advantage
Rosen24 1998 2 RCTs, 3 

nonrandomized  
(comparative 
cohort);  
14 single cohort

6% advantage

Jeffery25

(Cochrane)
2002 5 RCTs 0.67 (0.53–0.84)

Renehan26 2002 5 RCTs 0.81 (0.70–0.94)
Figueredoa27 2003 6 RCTs 0.80 (0.70–0.91)
Tjandraa2 2007 8 RCTs 0.74 (0.59–0.93)
Jefferya28

(Cochrane)
2007 8 RCTs 0.73 (0.59–0.91)

RCT = randomized controlled trial.
aDenotes since 2002.



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Diseases of the Colon & ReCtum Volume 58: 8 (2015) 717

more recent randomized trials have excluded stage 
i disease,20,32 although other RCts of surveillance show-
ing increased survival have included all stages i through 
iii, and have not separated stage i from stage ii and iii 
disease. thus, although controversy remains regarding 
the role of surveillance for stage i colorectal cancer be-
cause of the lack of data regarding its effectiveness, it is 
notable that recurrences can occur and surveillance-based 
detection is associated with potential for surgical salvage.  
a follow-up study from the Clinical outcomes of surgical 
therapy (Cost) laparoscopic versus open colon cancer 
study recommended that stage i colon cancer surveillance 
is appropriate, based on equivalent salvage rates as stages 
ii/iii recurrence.39

Recurrent cancer in stage i disease is relatively un-
common, but surveillance may be of value for higher-risk 
cases with poor prognostic factors such as lymphovascular 
invasion, positive margins, transanal excision (compared 
with anterior resection), poor differentiation, and t2 dis-
ease.40–46 furthermore, although increasing numbers of 
patients are treated with polypectomy alone for select low-
risk malignant colon polyps (t1 adenocarcinoma arising 

in a polyp), surveillance in this population is not well de-
scribed. Despite limited supporting evidence, it is logical 
that surveillance should be considered for patients who 
do not have segmental resection for higher-risk malignant 
polyps, such as those with adverse histologic features or 
questionable margins, given their higher risk for recur-
rence (see Recommendation 9).

thus, although controversy remains regarding the 
role of surveillance for stage i colorectal cancer, because 
of the lack of definitive data regarding its effectiveness, it is 
notable that recurrences do occur and surveillance-based 
detection is associated with potential for surgical salvage. 
a strategy of identifying higher-risk stage i patients is rec-
ommended, such as those with rectal cancer status post lo-
cal excision, those with higher-risk malignant polyps who 
do not undergo radical surgery, and patients undergoing 
radical surgery with lymphovascular invasion, positive 
margins, poor differentiation, and t2 disease.47,48 subse-
quently, providers are encouraged to discuss surveillance 
schedules with these patients, and implement scheduled 
periodic examinations in those whose health status and 
preferences favor surveillance. for patients with stage i 

TABLE 3.    The GRADE system-grading recommendations

Description Benefit vs risk and burdens
Methodological quality  
of supporting evidence Implications

1A Strong 
recommendation,

High-quality evidence

Benefits clearly 
outweigh risk and 
burdens or vice versa

RCTs without important 
limitations or overwhelming 
evidence from observational 
studies

Strong recommendation, can 
apply to most patients in 
most circumstances without 
reservation

1B Strong 
recommendation,

Moderate-quality 
evidence

Benefits clearly 
outweigh risk and 
burdens or vice versa

RCTs with important limitations 
(inconsistent results, 
methodological flaws, indirect 
or imprecise) or exceptionally 
strong evidence from 
observational studies

Strong recommendation, can 
apply to most patients in 
most circumstances without 
reservation

1C Strong 
recommendation,

Low- or very low-
quality evidence

Benefits clearly 
outweigh risk and 
burdens or vice versa

Observational studies or case 
series

Strong recommendation but 
may change when higher-
quality evidence becomes 
available

2A Weak recommendation,
High-quality evidence

Benefits closely 
balanced with risks 
and burdens

RCTs without important 
limitations or overwhelming 
evidence from observational 
studies

Weak recommendation, best 
action may differ depending 
on circumstances or patients’ 
or societal values

2B Weak 
recommendations,

Moderate-quality 
evidence

Benefits closely 
balanced with risks 
and burdens

RCTs with important limitations 
(inconsistent results, 
methodological flaws, indirect 
or imprecise) or exceptionally 
strong evidence from 
observational studies

Weak recommendation, best 
action may differ depending 
on circumstances or patients’ 
or societal values

2C Weak recommendation,
Low- or very low-
quality evidence

Uncertainty in the 
estimates of benefits, 
risks and burden; 
benefits, risk and 
burden may be 
closely balanced

Observational studies or case 
series

Very weak recommendations; 
other alternatives may be 
equally reasonable

GRADE = Grades of Recommendation, Assessment, Development, and Evaluation; RCT = randomized controlled trial.
Adapted from: Guyatt G, Gutermen D, Baumann MH, et al. Grading strength of recommendations and quality of evidence in clinical guidelines: report from an American 
College of Chest Physicians Task Force. Chest 2006;129:174–181.31 Used with permission.
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disease who are assigned to surveillance, we suggest using 
the same strategy used for stage ii patients with the same 
site of disease (colon vs rectal) (table 4).

4.  Regularly scheduled office visits and CEA testing should 
be included as a part of a comprehensive surveillance 
strategy. For patients with stage II or III colorectal can-
cers, the frequency should be every 3 to 6 months for the 
first 2 years, and then twice a year for a total of 5 years. 
Grade of Recommendation: Strong recommendation 
based on moderate-quality evidence, 1B.

Randomized trials and meta-analyses have explored sur-
veillance regimens that included office visits and investi-
gations with varying frequency. more frequent office visits 
and investigations have been associated with improved 
survival and increased curative resection of recurrence.

symptoms may be the first sign of recurrence for pa-
tients with colorectal cancer. Within prospective, random-
ized studies, 16% to 66% of patients were symptomatic 
at the time of diagnosis of disease recurrence.12,13 upon 
development of symptoms, investigations are indicated to 
determine whether cancer has recurred. however, fewer 
than 7% of patients with symptomatic recurrence have 
resectable disease.13,49,50 nonspecific symptoms can result 
in delays in evaluation that may result in finding unre-
sectable disease at the time of diagnosis. in a recent meta-
analysis, detection of asymptomatic recurrence was more 
frequent (18.9% vs 6.3%; p < 0.001) in high vs low surveil-
lance intensity groups, and was associated with an increase 
in curative resections (10.7% vs 5.7%, p < 0.0002).2 simi-
larly, the faCs trial found Cea testing either alone (oR, 3; 
95% Ci, 1.23–7.33) or in combination with Ct (oR, 3.1; 

95% Ci, 1.12–8.71) was associated with an increase in the 
number of patients who could be treated with a curative 
intent.22 the strategy of surveillance should be to perform 
investigations at a frequency that will detect recurrent can-
cer before symptoms develop.

in the previous asCRs parameter, more frequent 
Cea testing was recommended to improve survival 
based on data from 1 randomized trial16 and 3 meta-
analyses.23,24,26 the beneficial effect of increased Cea 
testing is now supported by an additional randomized 
trial17 and 2 other meta-analyses.2,27 however, improved 
survival in these studies was also associated with in-
creased frequency of liver imaging and colonoscopy, so 
the effect of Cea testing alone could not be specifically 
evaluated. in a randomized trial, Cea in combination 
with increased frequency of liver imaging and colonos-
copy was associated with improved outcome compared 
with Cea alone.20 in contrast, the faCs trial was unable 
to identify a survival advantage for Cea in combination 
with Ct imaging versus Cea alone (absolute difference, 
2.3%; 95%Ci, –2.6% to 7.1%), although the study may 
have lacked sufficient power for this end point.22 finally, 
the role of Cea monitoring among patients without 
previous elevation in Cea has not been clearly delin-
eated. although previous RCts that showed survival 
benefit used the increased frequency of visits and Cea 
for 3 years, it is unknown if this effect was due to the 
Cea testing or the other testing modalities. so, although 
Cea surveillance remains supported by data from ran-
domized trials and meta-analyses, its absolute benefit in 
isolation from other surveillance investigations remains 
difficult to determine.

TABLE 4.    Recommended schedule of surveillance for colon and rectal cancer (AJCC stage I (at increased risk for recurrencea), stage II, stage 
III, and stage IV (when isolated metastases are resected for cure))

Colon Rectumb

Office visit and CEA
     Every 3–6 mo for 2 y, then every 6 mo until 5 y

Office visit and CEA
     Every 3–6 mo for 2 y, then every 6 mo until 5 y

CT chest/abdomen/pelvisc

     Annually for 5 yd
CT chest/abdomen/pelvis
     Annually for 5 yd

Colonoscopy
     1 y after preoperative colonoscopy (or 3–6 mo  
after surgery if colon not preoperatively “cleared”)e

Colonoscopy
     1 y after preoperative colonoscopy (or 3–6 mo after surgery if colon  
not preoperatively “cleared”)e

Proctoscopy (+/– ERUS)
     Every 6–12 mof for patients who underwent resection with anastomosis 

or every 6 mo for patients undergoing local excision for 3–5 y

AJCC = American Joint Committee on Cancer; ERUS = endorectal ultrasound; LN = lymph node; Nx = nodal; s/p = status post.
aHigh risk of recurrence is defined by the treating provider. High-risk factors may include margin positivity (≤1 mm), Nx status (rectal cancer s/p local excision, higher-risk 
malignant polyps that do not undergo radical surgery, inadequate LN sampling), lymphovascular invasion, poorly differentiated tumors (grade 3 or 4), and T2 disease.
bFor patients who receive neoadjuvant therapy, these guidelines refer to clinical rather than pathologic stage.
cPET-CT is not typically recommended, although PET-CT or MRI might be considered for imaging in a patient with contraindication to intravenous-contrast-enhanced CT 
scanning or to follow-up abnormalities seen on CT scans.
dMore frequent imaging may be considered for patients at particularly high risk for recurrence, including those with N2 disease, previous liver resection for metastasis, etc.
eFurther colonoscopy frequency depends on the results of the 1-year colonoscopy, with repeat examination in 3 years for patients without adenomas and 1 year for 
patients with adenomas. Annual colonoscopy is generally recommended for patients with confirmed or suspected familial cancer syndromes that have not undergone total 
proctocolectomy.
fPatients at higher risk for local recurrence may be considered for the more frequent intervals, and for ERUS in addition to proctoscopy. Higher-risk patients may include 
those with poorer-risk tumors (eg, T2 or poor differentiation) who underwent local excision, those with positive margins (≤1 mm), and those with T4 or N2 rectal cancers.
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to date no other tumor marker has been investigated 
in a randomized trial for the surveillance of colorectal can-
cer. furthermore, no randomized trial or meta-analysis 
has reported a significant effect on survival from other 
common tests, including serum hemoglobin, liver func-
tion studies, or fecal occult blood. therefore, these tests 
are not recommended as part of a surveillance regimen.

Decreasing the frequency of surveillance testing over 
time is supported by a pooled analysis from the aCCent 
database of 18 clinical trials (1978–1999) of patients with 
stages ii and iii colon cancer.51 in this study of 20,898 pa-
tients enrolled in 5-fluorouracil-based adjuvant studies, 
5722 (33%) experienced recurrence. among patients with 
recurrence, 62% were identified within the first 2 years, 
80% within 3 years, and 92% within 4 years. after 5 years, 
the recurrence rate was less than 1.5% per year, and, after 
10 years, the recurrence rate was less than 0.5% per year. 
Based on these and other data, for stages ii and iii patients, 
office visits and Cea testing are recommended every 3 to 
6 months for the first 2 years and then twice a year for a 
total of 5 years. of note, the asCo also recommends office 
visits, physical examination, and Cea every 3 to 6 months 
for 5 years10; the nCCn recommends higher frequency of 
office visits, physical examination, and Cea (3–6 months) 
for the first 2 years only, followed by every 6 months for a 
total of 5 years7,8; whereas the CCo recommends physical 
examination with Cea every 6 months for 5 years.34

Patients who have colorectal cancer, especially those 
who are older, may have a higher risk of general ailments 
and other malignancies. office visits provide the opportu-
nity to review general health maintenance and screening 
for other malignancy that may improve overall survival. 
in addition, those with new or serial Cea elevation may 
prompt an earlier evaluation and workup outside these 
suggested guidelines.7,8 surveillance visits and Cea levels 
may detect an increasing Cea or symptoms concerning 
for recurrence, such as weight loss, abdominal, pelvic or 
back pain, or hematochezia. furthermore, a significant in-
crease in Cea may be appropriately evaluated by a repeat 
of the Cea level alone; persistent elevation is usually eval-
uated with Ct scan of the chest, abdomen, and pelvis, or 
other radiological assessment for local and distant recur-
rence. finally, symptoms concerning for an intraluminal 
recurrence may also be evaluated with endoscopy.

5. Routine radiographic surveillance should include 
cross-sectional chest and abdominopelvic imaging 
(eg, CT or MRI scans) annually for 5 years. Grade of 
Recommendation: Strong recommendation based on 
moderate-quality evidence from RCTs, 1B.

it is well known that the most common sites of system-
ic recurrence for colorectal cancer are the liver and the 
lung.52,53 in the previous asCRs parameter,9 3 random-
ized trials reported that resectable disease may be iden-

tified in up to 12% of patients with a chest x-ray.11,12,15 
however, it is now apparent that, especially for distal 
rectal cancers, the lung is actually the most common site 
of distant metastases.54,55 thus, surveillance imaging of 
the chest is recommended annually, and should be cross-
sectional (ie, Ct).7,8,10,34

seven randomized trials have examined the im-
pact of liver imaging on overall survival and recurren
ce.11,12,15–17,20,22 for overall survival, the oR in a meta-anal-
ysis was 0.64 (95% Ci, 0.40–0.85) favoring surveillance.28 
although no difference was observed in the rate of recur-
rence of hepatic metastases, curative reoperations were 
associated with more frequent with use of liver imaging, 
24% vs 10%, p = 0.0001.2 Whereas the previous asCRs 
parameter and many earlier surveillance protocols rec-
ommended ultrasound as a liver imaging modality, the 
current recommendation is to perform abdominopelvic 
Ct. Contrast-enhanced Ct has greater sensitivity than 
ultrasound for identifying hepatic metastases early, and 
other nonhepatic intra-abdominal sites, such as the retro-
peritoneum or ovaries, can be better visualized with cross-
sectional imaging. the current asCRs clinical practice 
guideline is aligned with the asCo10 and nCCn7,8 guide-
lines to include annual Ct, as outlined below (table 4).

a limitation of combining data from the randomized 
trials is the long time frame over which the studies accu-
mulated data, from 1983 to 2006. During this interval, en-
hanced resolution of Ct and mRi and the introduction of 
Pet scanning have improved our ability to identify and 
assess the resectability of lung, liver, and other sites of me-
tastases. significant improvements in surgical techniques 
and chemotherapy have improved survival for lung and 
liver metastases, and further improvements may be pos-
sible in prospective surveillance trials.

to date, no surveillance trial has determined the op-
timal frequency of liver imaging. improved survival in 
several RCts was observed with abdominal ultrasound or 
contrast-enhanced Ct scan at a frequency of every 3 to 6 
months, but this has not been compared with a less fre-
quent protocol.16,17,20 no study has directly compared ef-
fectiveness of 6- vs 12-month liver imaging, particularly 
with modern modalities. there is insufficient evidence 
regarding the benefit, even with modern modalities, to 
recommend every 6-month cross-sectional imaging; al-
though liver imaging every 6 months could be considered 
for very high-risk patients, such as those with prior re-
section of liver metastases, n2 disease, or indeterminate 
lesions on prior imaging. therefore, in general, it is recom-
mended that radiographic testing be performed annually.

in addition, the evidence regarding Pet scan imag-
ing is insufficient to recommend its use in lieu of tradi-
tional Ct scanning.7,8 it should be noted that even when 
obtained in combination with Ct imaging, the lack of 
intravenous or endoluminal contrast enhancement may 
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result in decreased sensitivity for the detection of small 
lesions that mitigates the added benefit of fDG-based im-
aging. fDG-Pet imaging may also result in false-positive 
findings because tracer uptake can be identified in areas of 
inflammation without malignancy. therefore, Pet is gen-
erally relegated to specific situations, such as identifying 
extrahepatic/extrapulmonary metastases or helping to dif-
ferentiate between benign and malignant lesions. expand-
ing indications for use in routine surveillance of colorectal 
cancer awaits future improvement in results, especially 
with regard to sensitivity.

in summary, based on the natural history pattern of 
recurrence and protocols used in randomized surveillance 
trials, chest and abdominal (plus pelvic for patients with 
rectal cancer) imaging by contrast-enhanced Ct is recom-
mended annually for 5 years for stages ii, iii, and select 
stage i and iV patients (as above).

6.  Surveillance colonoscopy is recommended at 1 year af-
ter curative resection for patients with surgically treated 
stage I to IV colorectal cancer. Subsequent colonoscopy 
should be performed every 3 to 5 years depending on the 
findings at the first postoperative examination. In cases 
of incomplete colon evaluation before surgery, the initial 
colonoscopy should be performed within 3 to 6 months 
or upon the completion of adjuvant therapy. Grade of 
Recommendation: Strong recommendation based on 
moderate-quality evidence, 1B.

earlier randomized trials showed low metachronous can-
cer rates of 0% to 1.9% and no survival benefit to sur-
veillance colonoscopy.11,12,15 in other previous studies, 
surveillance colonoscopy performed to identify anasto-
motic recurrence or metachronous lesions was also not 
shown to improve overall survival.56,57 however, more re-
cent randomized trials included annual colonoscopy in an 
overall monitoring strategy that included Cea and liver 
imaging, and this was associated with a higher rate of re-
sectable recurrence.16,20 a more recent meta-analysis also 
demonstrated an overall benefit to surveillance colonos-
copy, although it was not able to specifically address tim-
ing because this varied in the individual studies.2

the national Polyp study observed that colonoscopy 
every 3 years was as effective as annual colonoscopy for 
the prevention of colon cancer.58 however, the detection of 
metachronous cancer and adenomatous polyps is highest 
within the first 24 months after surgery.59,60 in addition, 
the overall rate of metachronous polyp detection is high, 
ranging from 17% to 50% in 5 years,61,62 and is higher in 
comparison with the general population and patients with 
adenomatous polyps alone.63 these issues should be care-
fully considered before generalizing the data from the na-
tional Polyp study to surveillance after curative resection 
of colorectal cancer. more definitive data on the optimum 
frequency of surveillance colonoscopy is anticipated from 
the GilDa trial.18,32

synchronous polyps should be cleared preoperatively 
or within 6 months postoperatively. the asCRs concurs 
with the recommendations of the american society for 
Gastrointestinal endoscopy,30 the american Cancer soci-
ety and us multi-society task force on Colorectal Can-
cer,3 and nCCn7,8 that each recommend colonoscopy at 1 
year postoperatively. Recommendations regarding subse-
quent colonoscopy intervals depend on the findings and 
ability to remove all neoplastic lesions.3 if synchronous 
polyps are cleared preoperatively, initial colonoscopy is 
recommended at 1 year after surgery. subsequent colonos-
copy should be performed every 3 to 5 years depending 
on whether further polyps are found, or more frequently 
for a worrisome polyp (high-grade dysplasia, polyp size 
greater than 1 cm, or more than 3 polyps). Patients older 
than 75 to 80 years and those with comorbidities suggest-
ing a shortened life expectancy are unlikely to benefit from 
scheduled endoscopy in the absence of symptoms.64 Pa-
tients at higher risk, such as those with a genetic or clini-
cal diagnosis of hereditary colorectal cancer syndrome, 
should follow more intensive endoscopic surveillance (eg, 
annual colonoscopy) as delineated elsewhere.65

7.  Surveillance proctosigmoidoscopy with or without en-
dorectal ultrasound is recommended for all patients who 
have undergone curative resection with anastomosis for 
rectal cancer. Proctosigmoidoscopy is recommended 
every 6 to 12 months for 3 to 5 years for those undergo-
ing low anterior resection, and every 6 months for 3 to 
5 years for those with a higher risk of local recurrence. 
Grade of Recommendation: Strong recommendation 
based on moderate-quality evidence, 1B.

local recurrence after low anterior resection or transanal 
excision of rectal cancer is variable and reported up to 
27%.66–69 on this basis, the previous asCRs parameter 
and guidelines from multiple societies included proctos-
copy every 6 months.9 however, the rate of identification 
of anastomotic recurrence at surveillance endoscopy has 
been only ~2%,11,12 and no improvement in overall sur-
vival was demonstrated in earlier randomized studies. 
furthermore, none of the randomized surveillance trials 
included proctoscopy or flexible sigmoidoscopy in addi-
tion to colonoscopy.

Widespread implementation of improvements in sur-
gical techniques of rectal cancer excision (ie, total mesorec-
tal excision) and the use of neoadjuvant chemoradiation 
for appropriate patients have resulted in local recurrence 
rates of less than 10%.70–72 on the basis of these and other 
similar evidence, several organizations have articulated 
their consensus panel recommendations. american soci-
ety of Clinical oncology no longer recommends proctos-
copy every 6 months in patients treated with radiation for 
rectal cancer, but continues to recommend of proctoscopy 
every 6 months for rectal cancer not treated with radiation 
for 2 to 5 years.4,10 on the other hand, nCCn continues to 
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recommend consideration for proctosigmoidoscopy every 
6 months for 3 to 5 years for all patients undergoing low 
anterior resection.8 the american Cancer society and the 
us multi-society task force recommend sigmoidoscopy 
or endorectal ultrasound every 3 to 6 months 73–77 for the 
first 2 years after resection.2 those patients undergoing 
traditional abdominal resection (ie, low anterior resection) 
with certain risk factors such as male sex, distal lesions, 
close distal margins, inadequate total mesorectal excision, 
positive circumferential resection margin, positive lymph 
nodes, and high-risk tumor markers (eg, poorly differen-
tiated, lymphovascular invasion, tumor ulceration)78–81 
have higher risk of recurrence and consideration should 
be given to more frequent surveillance during the initial 
surveillance period (every 6 months versus annually). an-
other important risk factor is poor response to neoadju-
vant chemoradiation therapy.82

there are no clear data at the present time to quantify 
the exact benefit of the addition of endorectal ultrasound 
leading to the recommendation above, “with or without” 
endorectal ultrasound. to date, transrectal ultrasound has 
not been investigated in randomized surveillance trials. 
there is some evidence to suggest that endorectal ultra-
sound with fine-needle aspiration may help confirm nodal 
metastases or deep wall recurrence.76,83 surveillance of rec-
tal cancer using endorectal ultrasound may be more sensi-
tive in detecting locoregional recurrence, but impact on 
overall survival is not known.

8.  Surveillance proctosigmoidoscopy with or without en-
dorectal ultrasound is recommended every 6 months 
for 3 to 5 years for all patients who have undergone 
transanal local excision of rectal cancer. Grade of 
Recommendation: Strong recommendation based on 
low-quality evidence, 1C.

unfortunately, there are also no randomized trials of sur-
veillance protocols for patients treated with transanal local 
excision, whether by traditional local excision, transanal 
endoscopic microsurgery, or transanal minimally invasive 
surgery. although local recurrence has been reported to be 
lower with the minimally invasive approaches (ie, trans-
anal endoscopic microsurgery and transanal minimally 
invasive surgery), it remains an issue with all transanal sur-
gical approaches from 4% to 33%, depending on the stage 
of the lesion and length of follow-up.84–86 Certain lesions 
such as t2-t3 lesions, t1 sm3, >3 cm in size, those with 
positive margins, poorly differentiated, and/or lympho-
vascular invasion are associated with higher rates of lo-
cal recurrence. national Comprehensive Cancer network 
continues to recommend proctosigmoidoscopy every 6 
months for 3 to 5 years for those treated by transanal exci-
sion.8,48,87 Because of higher recurrence risk after transanal 
local excision at all t stages, proctosigmoidoscopy with or 
without endorectal ultrasound (which may increase sen-
sitivity) is recommended every 6 months for 3 to 5 years.

9.  Limited surveillance should be performed following en-
doscopic resection of a low-risk malignant polyp. More 
intense surveillance may be considered for higher-risk 
lesions that do not undergo segmental resection. Grade 
of Recommendation: Weak recommendation based on 
low-quality evidence, 2C.

malignant polyps are defined by the presence of adeno-
carcinoma in a polyp that invades into the submucosa of 
the bowel wall and are, by definition, t1 tumors. although 
most are benign in appearance and <1 cm in size, they 
have been reported in up to 12% of polypectomy series.88 
sessile polyps and those >1.5 cm are risk factors associ-
ated with higher malignant potential.89 in 1985, haggitt 
and colleagues described a classification for both sessile 
and pedunculated polyps that is still in practice today, cor-
relating the location of the malignant cells (ie, head, neck, 
stalk, base) with the presence of lymph node metastases.90 
overall, lymph node metastases are present in 0% to 6% 
for haggitt levels 1 to 3, whereas, in sessile polyps (by 
definition haggitt level 4) and haggitt level 4 lesions, this 
increases up to 27%.91 subsequent classification of sessile 
polyps involves the level of invasion of the submucosal 
level by cancer cells92—upper third (sm1), middle third 
(sm2), and lower third (sm3)—with sm3 lesions associ-
ated with lymph node metastases in up to 23%.93 Current 
treatment guidelines for malignant polyps state that en-
doscopic treatment is adequate because of a low risk of 
intraluminal recurrence or lymph node metastases for 
many malignant polyps. according to current treatment 
guidelines, the characteristics of malignant polyps that are 
appropriately treated by endoscopic resection only are: 
haggitt levels 1 to 3 (not level 4, which includes all ses-
sile polyps), well-differentiated histology, >2 mm margins, 
and the absence of tumor budding and lymphovascular 
invasion.94–96 for malignant polyps that do not meet these 
criteria, standard care includes referral to a surgeon for the 
consideration of surgical therapy.

there is currently a lack of data regarding the effec-
tiveness of surveillance following successful endoscopic 
resection of a malignant polyp. several organizations have 
set forth guidelines on endoscopic surveillance following 
polypectomy based on patient- and polyp-specific risk 
factors including size, morphology, and number of pol-
yps.97,98 these may be extrapolated to malignant polyps, 
with recommendations that include marking the polyp site 
(ie, india ink tattoo, which should be performed by repeat 
endoscopy as soon as possible after pathology available, if 
not done at the index colonoscopy), and repeat colonos-
copy in 3 to 6 months to evaluate for local recurrence. lo-
cal recurrences of malignant polyps are an indication for 
a segmental resection after appropriate staging evaluation. 
subsequent endoscopic surveillance interval varies depend-
ing on the findings of the entire colonoscopy. at present, 
routine radiological imaging such as Ct scan or fDG Pet/
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Ct does not have a role in the evaluation of malignant pol-
yps meeting the criteria above because of their high false-
positive rates and overall poor sensitivity.99,100 however, if a 
patient with a malignant polyp that is higher risk (ie, fails to 
meet criteria for endoscopic treatment only) does not un-
dergo surgical resection (such as the patient who chooses 
not to undergo surgery after consultation), consideration 
may be given to enrolling this patient in a surveillance pro-
gram, such as that for patients who have stage ii colon can-
cer treated with curative intent (table 4).

SUMMARY

Current evidence suggests improved rates of curative sec-
ondary treatment following identification of recurrence 
among patients who participate in a surveillance program 
after initial curative resection of colon or rectal cancer. the 
newer data show that surveillance Cea, chest and liver im-
aging, and colonoscopy can also improve survival through 
early diagnosis of recurrence; thus, these modalities are now 
included in the current guideline. although the optimum 
strategy of surveillance for office visits, Cea, chest and liver 
imaging, and colonoscopy is not yet defined, routine sur-
veillance does improve the detection of recurrence that can 
be resected with curative intent. Recommended surveil-
lance schedules are shown in table 4. however, the factors 
to be considered when recommending surveillance include 
underlying risk for recurrence, patient comorbidity, and the 
ability to tolerate major surgery to resect recurrent disease 
or palliative chemotherapy, performance status, physiologic 
age, preference, and compliance. the success of surveillance 
for early detection of curable recurrence will depend on pa-
tient and provider involvement to adhere to the surveillance 
schedule and avoid unnecessary examination. it should 
be noted that, after curative resection of colorectal cancer, 
patients are still at risk for other common malignancies 
(lung, breast, cervix, prostate) for which standard screen-
ing recommendations should be observed and measures to 
maintain general health (risk reduction for cardiovascular 
disease, eg, cessation of smoking, control of blood pressure 
and diabetes mellitus, balanced diet, regular exercise and 
sleep, and flu vaccines) should be recommended.

REFERENCES

 1. american Cancer society. american Cancer society. Colorectal 
Cancer facts & figures: 2011–2013. atlanta, Ga: american 
Cancer society; 2011. available at: http://www.cancer.org/acs/
groups/content/@epidemiologysurveilance/documents/docu-
ment/acspc-028312.pdf accessed april 29, 2014.

 2. Tjandra JJ, Chan MK. Follow-up after curative resection 
of colorectal cancer: a meta-analysis. Dis Colon Rectum. 
2007;50:1783–1799.

 3. Rex DK, Kahi CJ, Levin B, et al; American Cancer Society; US 
multi-society task force on Colorectal Cancer. Guidelines for 

colonoscopy surveillance after cancer resection: a consensus 
update by the american Cancer society and the us multi-
society task force on Colorectal Cancer. Gastroenterology. 
2006;130:1865–1871.

 4. Desch Ce, Benson aB 3rd, somerfield mR, et al; american 
society of Clinical oncology. Colorectal cancer surveillance: 
2005 update of an american society of Clinical oncology prac-
tice guideline. J Clin Oncol. 2005;23:8512–8519.

 5. Scholl HJ, VanCutsem E, Stein A, et al. ESMO Consensus 
guidelines for the management of patients with colon and rec-
tal cancer: a personalized approach to clinical decision making. 
Ann Oncol. 2012;23:2479–2516.

 6. Poston GJ, Tait D, O'Connell S, et al. Diagnosis and manage-
ment of colorectal cancer: summary of niCe guidance. BMJ. 
2011;343:1–4.

 7. nCCn Clinical Practice Guidelines in oncology (nCCn 
Guidelines): Colon Cancer. Version 3.2014, January 27, 2014. 
available at: http://www.nccn.org/professionals/physician_gls/
PDf/colon.pdf. accessed april 29, 2014.

 8. nCCn Clinical Practice Guidelines in oncology (nCCn 
Guidelines): Rectal Cancer. Version 3.2014, January 27, 2014. 
available at: http://www.nccn.org/professionals/physician_gls/
PDf/rectal.pdf. accessed april 29, 2014.

 9. anthony t, simmang C, hyman n, et al; standards Practice 
task force, the american society of Colon and Rectal 
surgeons. Practice parameters for the surveillance and follow-
up of patients with colon and rectal cancer. Dis Colon Rectum. 
2004;47:807–817.

 10. Meyerhardt JA, Mangu PB, Flynn PJ, et al; American Society of 
Clinical oncology. follow-up care, surveillance protocol, and 
secondary prevention measures for survivors of colorectal 
cancer: american society of Clinical oncology clinical prac-
tice guideline endorsement. J Clin Oncol. 2013;31:4465–4470.

 11. ohlsson B, Breland u, ekberg h, Graffner h, tranberg K. 
follow-up after curative surgery for colorectal carcinoma. Dis 
Colon Rectum. 1995;38:619–626.

 12. Makela JT, Seppo OL, Kairaluoma MI. Five-year follow-
up after radical surgery for colorectal cancer. Arch Surg. 
1995;130:1062–1067.

 13. Kjeldsen BJ, Kronborg O, Fenger C, Jørgensen OD. A prospec-
tive randomized study of follow-up after radical surgery for 
colorectal cancer. Br J Surg. 1997;84:666–669.

 14. Kjeldsen BJ, Thorsen H, Whalley D, Kronborg O. Influence of 
follow-up on health-related quality of life after radical surgery 
for colorectal cancer. Scand J Gastroenterol. 1999;34:509–515.

 15. Schoemaker D, Black R, Giles L, Toouli J. Yearly colonoscopy, 
liver Ct, and chest radiography do not influence 5-year survival 
of colorectal cancer patients. Gastroenterology. 1998;114:7–14.

 16. Pietra n, sarli l, Costi R, ouchemi C, Grattarola m, Peracchia 
a. Role of follow-up in management of local recurrences of 
colorectal cancer. Dis Colon Rectum. 1998;41:1127–1133.

 17. secco GB, fardelli R, Gianquinto D, et al. efficacy and cost of 
risk-adapted follow-up in patients after colorectal cancer sur-
gery: a prospective, randomized and controlled trial. Eur J Surg 
Oncol. 2002;28:418–423.

 18. Grossmann EM, Johnson FE, Virgo KS, Longo WE, Fossati 
R. follow-up of colorectal cancer patients after resec-
tion with curative intent-the GilDa trial. Surg Oncol. 
2004;13:119–124.

http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-028312.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-028312.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-028312.pdf
http://www.nccn.org/professionals/physician_gls/PDF/colon.pdf
http://www.nccn.org/professionals/physician_gls/PDF/colon.pdf
http://www.nccn.org/professionals/physician_gls/PDF/rectal.pdf
http://www.nccn.org/professionals/physician_gls/PDF/rectal.pdf


Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Diseases of the Colon & ReCtum Volume 58: 8 (2015) 723

 19. Wattchow Da, Weller DP, esterman a, et al. General practice 
vs. follow-up for patients with colon cancer: randomized con-
trolled trial. Br J Cancer. 2006;94:1116–1121.

 20. Rodríguez-Moranta F, Saló J, Arcusa A, et al. Postoperative 
surveillance in patients with colorectal cancer who have un-
dergone curative resection: a prospective, multicenter, ran-
domized, controlled trial. J Clin Oncol. 2006;24:386–393.

 21. Wang t, Cui Y, huang Ws, et al. the role of postoperative 
colonoscopic surveillance after radical surgery for colorectal 
cancer: a prospective, randomized clinical study. Gastrointest 
Endosc. 2009;69(3 pt 2):609–615.

 22. Primrose JN, Perera R, Gray A, et al. Effect of 3 to 5 years of 
scheduled Cea and Ct follow-up to detect recurrence of 
colorectal cancer: the faCs randomized clinical trial. JAMA. 
2014;311:263–270.

 23. Bruinvels DJ, Stiggelbout AM, Kievit J, van Houwelingen HC, 
Habbema JD, van de Velde CJ. Follow-up of patients with 
colorectal cancer: a meta-analysis. Ann Surg. 1994;219:174–182.

 24. Rosen M, Chan L, Beart RW Jr, Vukasin P, Anthone G. Follow-
up of colorectal cancer: a meta-analysis. Dis Colon Rectum. 
1998;41:1116–1126.

 25. Jeffery GM, Hickey BE, Hider P. Follow-up strategies for pa-
tients treated for non-metastatic colorectal cancer. Cochrane 
Database of Syst Rev. 2002(1):CD002200.

 26. Renehan aG, egger m, saunders mP, o’Dwyer st. impact 
on survival of intensive follow up after curative resection for 
colorectal cancer: systematic review and meta-analysis of ran-
domised trials. BMJ. 2002;324:813.

 27. Figueredo A, Rumble RB, Maroun J, et al; Gastrointestinal 
Cancer Disease site Group of Cancer Care ontario’s Program 
in evidence-Based Care. follow-up of patients with curatively 
resected colorectal cancer: a practice guideline. BMC Cancer. 
2003;3:26.

 28. Jeffery M, Hickey BE, Hider PN. Follow-up strategies for pa-
tients treated for non-metastatic colorectal cancer. Cochrane 
Database Syst Rev. 2007(1):CD002200.

 29. Lieberman DA, Rex DK, Winawer SJ, Giardiello FM, Johnson 
Da, levin tR; united states multi-society task force on 
Colorectal Cancer. Guidelines for colonoscopy surveil-
lance after screening and polypectomy: a consensus update 
by the us multi-society task force on Colorectal Cancer. 
Gastroenterology. 2012;143:844–857.

 30. Davila Re, Rajan e, Baron th, et al; standards of Practice 
Committee, american society for Gastrointestinal endoscopy. 
asGe guideline: colorectal cancer screening and surveillance. 
Gastrointest Endosc. 2006;63:546–557.

 31. Guyatt G, Gutterman D, Baumann mh, et al. Grading strength 
of recommendations and quality of evidence in clinical guide-
lines: report from an american college of chest physicians task 
force. Chest. 2006;129:174–181.

 32. GilDa (Gruppo italiano di lavoro per la Diagnosi anticipata). 
a multicentre randomized trial of intensive versus minimalist 
strategy in the follow-up of patients with resected Dukes B–C 
colorectal carcinoma (trial protocol). available at: http://crc.
marionegri.it/protocols/protocol.pdf. accessed february 2014.

 33. Colofol. study protocol. a pragmatic study to assess the fre-
quency of surveillance tests after curative resection in patients 
with stage ii and iii colorectal cancer – a randomised multi-
centre trial. available at: www.colofol.com/html/download/
Colofol_7-5.pdf. accessed february 2014.

 34. Earle C, Annis R, Sussman J, et al. Follow-up care, surveillance 
protocol, and secondary prevention measures for survivors of 
colorectal cancer. a quality initiative of the program in evidence-
based care (PeBC), Cancer Care ontario (CCo). february 3, 
2012. available at: https://www.cancercare.on.ca/common/pag-
es/userfile.aspx?fileid=124837. accessed april 29, 2014.

 35. frankel tl, D’angelica mi. hepatic resection for colorectal 
metastases. J Surg Oncol. 2014;109:2–7.

 36. Kopetz S, Chang GJ, Overman MJ, et al. Improved survival 
in metastatic colorectal cancer is associated with adoption of 
hepatic resection and improved chemotherapy. J Clin Oncol. 
2009;27:3677–3683.

 37. neeff h, hörth W, makowiec f, et al. outcome after resec-
tion of hepatic and pulmonary metastases of colorectal cancer.  
J Gastrointest Surg. 2009;13:1813–1820.

 38. shah sa, haddad R, al-sukhni W, et al. surgical resection of 
hepatic and pulmonary metastases from colorectal carcinoma. 
J Am Coll Surg. 2006;202:468–475.

 39. tsikitis Vl, malireddy K, Green ea, et al. Postoperative sur-
veillance recommendations for early stage colon cancer based 
on results from the clinical outcomes of surgical therapy trial.  
J Clin Oncol. 2009;27:3671–3676.

 40. Russell mC, You Yn, hu CY, et al. a novel risk-adjusted no-
mogram for rectal cancer surgery outcomes. JAMA Surg. 
2013;148:769–777.

 41. Johnston CF, Tomlinson G, Temple LK, Baxter NN. The man-
agement of patients with t1 adenocarcinoma of the low rec-
tum: a decision analysis. Dis Colon Rectum. 2013;56:400–407.

 42. tong ll, Gao P, Wang Zn, et al. is pt2 subclassification fea-
sible to predict patient outcome in colorectal cancer? Ann Surg 
Oncol. 2011;18:1389–1396.

 43. tsai hl, Chu Ks, huang Yh, et al. Predictive factors of early 
relapse in uiCC stage i-iii colorectal cancer patients after cu-
rative resection. J Surg Oncol. 2009;100:736–743.

 44. Blumberg D, Paty PB, Picon ai, et al. stage i rectal can-
cer: identification of high-risk patients. J Am Coll Surg. 
1998;186:574–579.

 45. Nash GM, Weiser MR, Guillem JG, et al. Long-term survival 
after transanal excision of t1 rectal cancer. Dis Colon Rectum. 
2009;52:577–582.

 46. endreseth Bh, myrvold he, Romundstad P, hestvik ue, 
Bjerkeset t, Wibe a; norwegian Rectal Cancer Group. 
transanal excision vs. major surgery for t1 rectal cancer. Dis 
Colon Rectum. 2005;48:1380–1388.

 47. heafner ta, Glasgow sC. a critical review of the role of local 
excision in the treatment of early (t1 and t2) rectal tumors.  
J Gastrointest Oncol. 2014;5:345–352.

 48. mellgren a, sirivongs P, Rothenberger Da, madoff RD, García-
Aguilar J. Is local excision adequate therapy for early rectal can-
cer? Dis Colon Rectum. 2000;43:1064–1071.

 49. Graham RA, Wang S, Catalano PJ, Haller DG. Postsurgical sur-
veillance of colon cancer: preliminary cost analysis of physician 
examination, carcinoembryonic antigen testing, chest x-ray, 
and colonoscopy. Ann Surg. 1998;228:59–63.

 50. Goldberg Rm, fleming tR, tangen Cm, et al. surgery for re-
current colon cancer: strategies for identifying resectable re-
currence and success rates after resection. eastern Cooperative 
oncology Group, the north Central Cancer treatment 
Group, and the southwest oncology Group. Ann Intern Med. 
1998;129:27–35.

http://crc.marionegri.it/protocols/protocol.pdf
http://crc.marionegri.it/protocols/protocol.pdf
http://www.colofol.com/html/download/COLOFOL_7-5.pdf
http://www.colofol.com/html/download/COLOFOL_7-5.pdf
https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=124837
https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=124837


Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Steele et al: Surveillance of colorectal cancer724

 51. Sargent DJ, Patiyil S, Yothers G, et al; ACCENT Group. End 
points for colon cancer adjuvant trials: observations and rec-
ommendations based on individual patient data from 20,898 
patients enrolled onto 18 randomized trials from the aCCent 
Group. J Clin Oncol. 2007;25:4569–4574.

 52. Tan KK, Lopes Gde L Jr, Sim R. How uncommon are iso-
lated lung metastases in colorectal cancer? a review from 
database of 754 patients over 4 years. J Gastrointest Surg. 
2009;13:642–648.

 53. sadahiro s, suzuki t, ishikawa K, et al. Recurrence patterns 
after curative resection of colorectal cancer in patients fol-
lowed for a minimum of ten years. Hepatogastroenterology. 
2003;50:1362–1366.

 54. Nordholm-Carstensen A, Krarup PM, Jorgensen LN, Wille-
Jørgensen PA, Harling H; Danish Colorectal Cancer Group. 
occurrence and survival of synchronous pulmonary metas-
tases in colorectal cancer: a nationwide cohort study. Eur J 
Cancer. 2014;50:447–456.

 55. Blackmon sh, stephens eh, Correa am, et al. Predictors of 
recurrent pulmonary metastases and survival after pulmo-
nary metastasectomy for colorectal cancer. Ann Thorac Surg. 
2012;94:1802–1809.

 56. Langevin JM, Nivatvongs S. The true incidence of synchro-
nous cancer of the large bowel: a prospective study. Am J Surg. 
1984;147:330–333.

 57. Passman MA, Pommier RF, Vetto JT. Synchronous colon pri-
maries have the same prognosis as solitary colon cancers. Dis 
Colon Rectum. 1996;39:329–334.

 58. Winawer SJ, Zauber AG, O’Brien MJ, et al. Randomized com-
parison of surveillance intervals after colonoscopic removal 
of newly diagnosed adenomatous polyps. the national Polyp 
study Workgroup. N Engl J Med. 1993;328:901–906.

 59. Barillari P, Ramacciato G, manetti G, Bovino a, sammartino 
P, stipa V. surveillance of colorectal cancer: effectiveness of 
early detection of intraluminal recurrences on prognosis 
and survival of patients treated for cure. Dis Colon Rectum. 
1996;39:388–393.

 60. Brady PG, Straker RJ, Goldschmid S. Surveillance colo-
noscopy after resection for colon carcinoma. South Med J. 
1990;83:765–768.

 61. Mäkelä J, Laitinen S, Kairaluoma MI. Early results of follow-up 
after radical resection for colorectal cancer. Preliminary results 
of a prospective randomized trial. Surg Oncol. 1992;1:157–161.

 62. Chen f, stuart m. Colonoscopic follow-up of colorectal carci-
noma. Dis Colon Rectum. 1994;37:568–572.

 63. Green RJ, Metlay JP, Propert K, et al. Surveillance for second pri-
mary colorectal cancer after adjuvant chemotherapy: an analy-
sis of intergroup 0089. Ann Intern Med. 2002;136:261–269.

 64. Battersby NJ, Coupland A, Bouliotis G, Mirza N, Williams JG. 
metachronous colorectal cancer: a competing risks analysis 
with consideration for a stratified approach to surveillance 
colonoscopy. J Surg Oncol. 2014;109:445–450.

 65. Ko C, hyman nh. Practice parameter for the detection of 
colorectal neoplasms: an interim analysis. Dis Colon Rectum. 
2006;49:299–301.

 66. Whitehouse PA, Armitage JN, Tilney HS, Simson JN. Transanal 
endoscopic microsurgery: local recurrence rate following re-
section of rectal cancer. Colorectal Dis. 2008;10:187–193.

 67. sajid ms, farag s, leung P, sains P, miles Wf, Baig mK. systematic 
review and meta-analysis of published trials comparing the  

effectiveness of transanal endoscopic microsurgery and radical 
resection in the management of early rectal cancer. Colorectal Dis. 
2014;16:2–14.

 68. sgourakis G, lanitis s, Gockel i, et al. transanal endoscopic 
microsurgery for t1 and t2 rectal cancers: a meta-anal-
ysis and meta-regression analysis of outcomes. Am Surg. 
2011;77:761–772.

 69. Rullier e, Denost Q, Vendrely V, Rullier a, laurent C. low rec-
tal cancer: classification and standardization of surgery. Dis 
Colon Rectum. 2013;56:560–567.

 70. Peng JY, Li ZN, Wang Y. Risk factors for local recurrence follow-
ing neoadjuvant chemoradiotherapy for rectal cancers. World J 
Gastroenterol. 2013;19:5227–5237.

 71. Kusters M, Marijnen CA, van de Velde CJ, et al. Patterns of local 
recurrence in rectal cancer; a study of the Dutch tme trial. Eur 
J Surg Oncol. 2010;36:470–476.

 72. Kusters M, Beets GL, van de Velde CJ, et al. A comparison 
between the treatment of low rectal cancer in Japan and the 
netherlands, focusing on the patterns of local recurrence. Ann 
Surg. 2009;249:229–235.

 73. de anda eh, lee sh, finne Co, Rothenberger Da, madoff RD, 
Garcia-Aguilar J. Endorectal ultrasound in the follow-up of 
rectal cancer patients treated by local excision or radical sur-
gery. Dis Colon Rectum. 2004;47:818–824.

 74. Löhnert MS, Doniec JM, Henne-Bruns D. Effectiveness of en-
doluminal sonography in the identification of occult local rec-
tal cancer recurrences. Dis Colon Rectum. 2000;43:483–491.

 75. Im YC, Kim CW, Park S, Kim JC. Oncologic outcomes and 
proper surveillance after local excision of rectal cancer. J Korean 
Surg Soc. 2013;84:94–100.

 76. Morken JJ, Baxter NN, Madoff RD, Finne CO 3rd. Endorectal 
ultrasound-directed biopsy: a useful technique to detect local 
recurrence of rectal cancer. Int J Colorectal Dis. 2006;21:258–264.

 77. Ramirez JM, Mortensen NJ, Takeuchi N, Humphreys MM. 
endoluminal ultrasonography in the follow-up of patients 
with rectal cancer. Br J Surg. 1994;81:692–694.

 78. Patel SA, Chen YH, Hornick JL, et al. Early-stage rectal cancer: 
clinical and pathologic prognostic markers of time to local re-
currence and overall survival after resection. Dis Colon Rectum. 
2014;57:449–459.

 79. law Wl, Chu KW. anterior resection for rectal cancer with 
mesorectal excision: a prospective evaluation of 622 patients. 
Ann Surg. 2004;240:260–268.

 80. Jeyarajah S, Sutton CD, Miller AS, Hemingway D; Leicester 
Colorectal specialist Group. factors that influence the adequa-
cy of total mesorectal excision for rectal cancer. Colorectal Dis. 
2007;9:808–815.

 81. madbouly Km, hussein am, abdelzaher e. long-term prog-
nostic value of mesorectal grading after neoadjuvant chemora-
diotherapy for rectal cancer. Am J Surg. 2014;208:332–341.

 82. Park IJ, You YN, Agarwal A, et al. Neoadjuvant treatment re-
sponse as an early response indicator for patients with rectal 
cancer. J Clin Oncol. 2012;30:1770–1776.

 83. Gleeson FC, Larson DW, Dozois EJ, et al. Local recurrence de-
tection following transanal excision facilitated by eus-fna. 
Hepatogastroenterology. 2012;59:1102–1107.

 84. Schiphorst AH, Langenhoff BS, Maring J, Pronk A, Zimmerman 
DD. transanal minimally invasive surgery: initial experi-
ence and short-term functional results. Dis Colon Rectum. 
2014;57:927–932.



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Diseases of the Colon & ReCtum Volume 58: 8 (2015) 725

 85. heafner ta, Glasgow sC. a critical review of the role of local 
excision in the treatment of early (t1 and t2) rectal tumors. J 
Gastrointest Oncol. 2014;5:345–352.

 86. Im YC, Kim CW, Park S, Kim JC. Oncologic outcomes and 
proper surveillance after local excision of rectal cancer. J Korean 
Surg Soc. 2013;84:94–100.

 87. You Yn, Baxter nn, stewart a, nelson h. is the increasing rate 
of local excision for stage i rectal cancer in the united states 
justified?: a nationwide cohort study from the national Cancer 
Database. Ann Surg. 2007;245:726–733.

 88. Bujanda L, Cosme A, Gil I, Arenas-Mirave JI. Malignant 
colorectal polyps. World J Gastroenterol. 2010;16:3103–3111.

 89. nusko G, mansmann u, Partzsch u, et al. invasive carcinoma 
in colorectal adenomas: multivariate analysis of patient and 
adenoma characteristics. Endoscopy. 1997;29:626–631.

 90. haggitt RC, Glotzbach Re, soffer ee, Wruble lD. Prognostic 
factors in colorectal carcinomas arising in adenomas: im-
plications for lesions removed by endoscopic polypectomy. 
Gastroenterology. 1985;89:328–336.

 91. nivatvongs s, Rojanasakul a, Reiman hm, et al. the risk of 
lymph node metastasis in colorectal polyps with invasive ad-
enocarcinoma. Dis Colon Rectum. 1991;34:323–328.

 92. Kikuchi R, takano m, takagi K, et al. management of early in-
vasive colorectal cancer: risk of recurrence and clinical guide-
lines. Dis Colon Rectum. 1995;38:1286–1295.

 93. Nascimbeni R, Burgart LJ, Nivatvongs S, Larson DR. Risk of 
lymph node metastasis in t1 carcinoma of the colon and rec-
tum. Dis Colon Rectum. 2002;45:200–206.

 94. tominaga K, nakanishi Y, nimura s, Yoshimura K, sakai 
Y, shimoda t. Predictive histopathologic factors for lymph 

node metastasis in patients with nonpedunculated sub-
mucosal invasive colorectal carcinoma. Dis Colon Rectum. 
2005;48:92–100.

 95. Choi DH, Sohn DK, Chang HJ, Lim SB, Choi HS, Jeong SY. 
indications for subsequent surgery after endoscopic resection 
of submucosally invasive colorectal carcinomas: a prospective 
cohort study. Dis Colon Rectum. 2009;52:438–445.

 96. hassan C, Zullo a, Risio m, Rossini fP, morini s. histologic 
risk factors and clinical outcome in colorectal malignant 
polyp: a pooled-data analysis. Dis Colon Rectum. 2005; 
48:1588–1596.

 97. Williams JG, Pullan RD, Hill J, et al; Association of 
Coloproctology of Great Britain and ireland. management of 
the malignant colorectal polyp: aCPGBi position statement. 
Colorectal Dis. 2013;15(suppl 2):1–38.

 98. Lieberman DA, Rex DK, Winawer SJ, Giardiello FM, Johnson 
Da, levin tR; united states multi-society task force on 
Colorectal Cancer. Guidelines for colonoscopy surveil-
lance after screening and polypectomy: a consensus update 
by the us multi-society task force on Colorectal Cancer. 
Gastroenterology. 2012;143:844–857.

 99. Peng J, He Y, Xu J, Sheng J, Cai S, Zhang Z. Detection of in-
cidental colorectal tumours with 18f-labelled 2-fluoro-
2-deoxyglucose positron emission tomography/computed 
tomography scans: results of a prospective study. Colorectal Dis. 
2011;13:e374–e378.

 100. Pickhardt PJ, Hain KS, Kim DH, Hassan C. Low rates of can-
cer or high-grade dysplasia in colorectal polyps collected 
from computed tomography colonography screening. Clin 
Gastroenterol Hepatol. 2010;8:610–615.

APPENDIx A 

Contributing Members of the ASCRS Clinical Practice 
Guideline Committee 
Janice Rafferty, Chair; Scott R. Steele, Co-chair; W. 
Donald Buie, Advisor; Patricia L. Roberts, Council 

Representative; Joseph Carmichael; George Chang; 
William J. Harb; Samantha Hendren; Jennifer Irani; 
James McCormick; Ian Paquette; Madhulika Varma; 
Martin Weiser; Kirsten Wilkins.


