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Colorectal Cancer: Surveillance After

Curative-Intent Therapy
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Key Concepts

e Liver metastases and locoregional recurrence are more
likely to be amenable to curative-intent salvage resection
when detected in asymptomatic patients. Therefore,
active surveillance is indicated for patients who are candi-
dates for liver and/or intestinal resection.

e Use of carcinoembryonic antigen testing and computed
tomography (CT) scans is associated with increased
detection of asymptomatic recurrence after curative
resection for colorectal cancer. There is no evidence to
support the use of any other laboratory testing or posi-
tron emission tomography (PET) scans in routine
surveillance.

e Patients with advanced age and comorbidity, who would
not be fit to undergo therapy for recurrence, should not be
subjected to active surveillance. They should, however,
receive evaluation and treatment for symptoms suggestive
of recurrence.

e Patients with resected rectal cancers are at greater risk
for locoregional recurrence. This risk is increased by
omission of chemoradiotherapy for locally advanced
tumors, close or positive margins, T4 and N2 histology.
Consideration should therefore be given to local pelvic
surveillance both endoluminally and extraluminally in
these patients at highest risk.

* Surveillance after resection of Stage I colorectal cancer
remains controversial. While the recurrence rates are
low, in general, there are markers of relatively greater
risk, including margin positivity, unknown lymph node
status (e.g., local excision), inadequate lymph node sam-
pling, lymphovascular invasion, poorly differentiated
histology, and/or T2 disease. Active surveillance may be
considered for patients with one or more of these risk
factors.

© ASCRS (American Society of Colon and Rectal Surgeons) 2016

Introduction

With improvements in screening, diagnosis, surgical tech-
nique, and adjuvant therapy for colon and rectal cancers,
nearly two-thirds of patients who undergo surgical resection
survive 5 years or more [1]. As a result, there is a rapidly
growing population of colorectal cancer survivors, exceed-
ing 1.2 million in the United States alone [2]. These indi-
viduals face varying risk for subsequent colorectal cancer
throughout their lifetime, yet there is little consensus on opti-
mal regimens for surveillance and survivorship care [3, 4].

The primary goal of colorectal cancer surveillance is to
detect treatable recurrent, metastatic or metachronous
colorectal malignancy and optimize the opportunities for
potentially curative intervention. Thus, surveillance strate-
gies must include not only evaluation for local recurrence
and distant metastasis from the treated cancer, but also the
increased personal risk for subsequent primary colorectal
cancers. For patients with suspected or known genetic
colorectal cancer syndromes, these strategies must also take
into account the risk of other associated cancers, and the
screening needs of potentially affected family members [5].
Ultimately, the success of colorectal cancer surveillance may
be measured by improvements in overall survival, cancer-
specific survival, disability or quality of life. Some studies
have evaluated proxy measures, such as the rate of curative-
intent metastasectomy or resection of colorectal neoplasia,
but it is not clear to what degree these additional interven-
tions benefit colorectal cancer survivors more broadly.

In order to demonstrate benefits from active surveillance,
there must be evidence of improved detection of recurrence in
patients amenable to curative-intent salvage therapy that itself is
efficacious in improving outcome after recurrence. It has proven
challenging to support with real data each of the steps in this
chain of logic [6]. In addition, interpretation and synthesis of
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findings of published studies are complicated by the heteroge-
neity of the interventions and comparisons—the surveillance
intervention in one trial may be no more intensive than the con-
trol group regimen of another—and the challenges of obtaining
adequate power to detect meaningful differences in survival and
other objective oncologic outcomes in such studies.

It is also important to consider the appropriateness of sur-
veillance for patients who might not be eligible for, or willing
to undergo, treatment for recurrence. Recognizing that older
adults account for the majority of colorectal cancer patients
[71, patient preferences, age, comorbidities, and functional
status must all contribute to the decision to pursue active sur-
veillance. There is little need, for example, to conduct surveil-
lance for asymptomatic liver metastases for a patient unwilling
or unable to undergo hepatic resection and/or chemotherapy.
For such patients, symptom-driven evaluations may suffice.

At the same time, the landscape around both the detection
and treatment of recurrence continues to evolve. Compared
with two decades ago, when some of the first randomized tri-
als of intensive surveillance were conducted, the sensitivity of
radiographic surveillance has increased severalfold, allowing
detection of earlier metastatic disease in the liver and lungs.
The advent of pelvic and liver MRI, endorectal ultrasound,
and PET scanning offers new modalities for the detection of
recurrent disease. Meanwhile, second- and third-line chemo-
therapeutic regimens, and ablative techniques for liver and
lung metastases, have increased the options for both curative-
intent and palliative-intent therapy for recurrent disease.
More than a third of patients with recurrence undergo salvage
resection, with median survival among these highly selected
patients in excess of 3-5 years [8—11].

Timing and Choice of Surveillance
Modalities

Intensity of Surveillance

There are various clinical, laboratory, radiographic, and
endoscopic methods available for surveillance after treat-
ment of colorectal cancer. Recommendations regarding their
application and frequency of use vary between agencies
involved in scripting guidelines for colorectal cancer care,
and are summarized in Table 34-1. Most guidelines include
more intensive early surveillance, with diminishing fre-
quency after 2-5 years, due to the recognition that 80% of
recurrences are detected within 3 years after initial curative-
intent surgical therapy, and at least 95% are evident within 5
years [10, 12—14]. After 3 years without evidence of disease,
cancer-specific mortality declines significantly and condi-
tional survival thereafter is very high [15].

There have been eight prospective randomized trials
addressing outcomes of surveillance after curative resection
[16-23]. Overall, there is a lack of high-level evidence to sup-
port specific choices among surveillance regimens [24], but
their interpretation is complicated by the heterogeneity of
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surveillance regimens, changes in diagnostic and therapeutic
technologies available at the times they were conducted, and
limitations of sample size and duration of follow-up [25].
Older trials, without intensive radiographic surveillance,
have tended to show less benefit. For example, Ohlsson et al.
[16] randomized 107 patients from 1983 to 1986 to either no
follow-up or a surveillance regimen including CEA,
colonoscopy, and chest X-rays, and found no meaningful dif-
ferences in survival or recurrence patterns. Makela et al. [17]
randomized 54 patients from 1988 to 1990 to yearly barium
enema versus endoscopic surveillance plus liver ultrasonogra-
phy and annual CT, with both groups receiving CEA testing
and chest X-rays. In the intervention group, recurrences were
found earlier (median 10 vs. 15 months, p=0.002), but patients
were not significantly more likely to undergo salvage resection
(19% vs. 14%, p=0.67) and 5-year overall survival was not
significantly different (54% vs. 59%, p=0.50). In study of
nearly 600 patients from 1983 to 1994, Kjeldsen et al. [18]
applied the same modalities (clinical examination, colonos-
copy, chest X-ray, hemoglobin, sedimentation rate, and liver
enzymes) to the treatment and control arms, but varied the fre-
quency of exams (every 6 months versus every 5 years).
Recurrences in the every 6 months group were more likely to
be asymptomatic (50% vs. 16%, p=0.02), and were subjected
to more salvage resections (22% vs. 7%, p=0.15), but there
was no difference in overall survival (70% vs. 68%, p=0.48) or
cancer-specific survival (79% vs. 79%, p=0.9) between groups.
And Schoemaker [19] et al. randomized 325 patients to clinical
evaluation only versus additional chest X-ray, liver CT, and
colonoscopy annually, and found only three resectable, asymp-
tomatic recurrences (one each in the colon, liver and lung),
without significant improvement in 5-year survival (p=0.20).
In contrast, more recent trials, incorporating more fre-
quent endoscopy and modern imaging techniques, have been
more likely to demonstrate benefit. In a study of 259 patients
between 1997 and 2001, Rodriguez-Moranta et al. [20] com-
pared routine clinical examination, colonoscopy, and CEA
alone versus intensive surveillance with the addition of semi-
annual abdominal CT or ultrasound, annual chest X-ray, and
annual colonoscopy. They found improved survival for
patients with Stage II cancers and rectal lesions, primarily
due to the detection of resectable metachronous and locally-
recurrent tumors. Pietra et al. [21] compared a regimen of
annual CEA, ultrasound, chest X-ray, and colonoscopy
against more frequent CEA and ultrasound, annual chest
X-ray and colonoscopy, and the addition of annual abdomi-
nal CT. They found no difference in recurrence rates, but a
significantly higher rate of salvage resection in the intensive
surveillance group (65% vs. 10%, p<0.01), which translated
into improved survival at 5 years (73% vs. 58%, p=0.02),
particularly among those with recurrence (38% vs. 0%,
p<0.01). Secco et al. [22] stratified patients into high and
low risk of recurrence (based on primary tumor location, T
stage, differentiation histology, and preoperative CEA level)
then randomized to minimal surveillance versus active sur-
veillance, with frequency of abdominopelvic ultrasound,
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chest X-ray, and proctoscopy (for rectal cancers only)
adapted to risk class. Recurrence rates were similar between
regimens, but the likelihood of salvage reoperation for
recurrence was higher with active surveillance among the
high-risk (34% vs. 12%, p<0.01) but not low-risk (22% vs.
24%) patients. Survival at 5 years was improved with sur-
veillance in both risk groups (both p<0.01, proportions were
not presented in the manuscript).

In the Follow-up After Colorectal Surgery (FACS) trial,
the only factorial-design randomized study to evaluate the
role of CT scans of the chest, abdomen, and pelvis, Primrose
et al. [23] compared four groups: minimum follow-up, CEA
only (every 3 months for 2 years, then semiannually to 5
years), CT only (every 6 months for 2 years, then annually to
5 years), and both CEA and CT. Colonoscopy was performed
at 5 years in the non-CT groups, and at 2 and 5 years in the
CT groups. Between 2003 and 2009, they randomized over
1200 patients in 39 hospitals in the United Kingdom. Again,
more curative-intent salvage operations were performed in
the active surveillance groups (6.7% CEA alone, 8.0% CT
alone, 6.6% CEA+CT) than the minimal follow-up group
(2.3%, p=0.02), but there was no difference in survival (82%
active vs. 84% minimal), and the addition of CT to CEA did
not increase the detection of resectable recurrences.

Several meta-analyses have attempted to synthesize these
and other non-randomized trials and have generally corrob-
orated the findings of the trials described above. Tjandra and
Chan [26] analyzed the seven pre-FACS studies above [16—
20, 22, 27] and interim data from an ongoing study [4] and
found that intensive surveillance resulted in more frequent
and earlier detection of asymptomatic, resectable recur-
rence, with a small but statistically significant improvement
in survival during follow-up (78% vs. 74%, p=0.01). Pita-
Ferndndez et al. [28] evaluated 11 trials, including more
than 4000 patients, randomized according to a variety of dif-
ferent protocols and regimens, and found a small improve-
ment in overall survival with more intensive surveillance
(74% vs. 71%, p value not reported). Survival was signifi-
cantly improved among patients subjected to colonoscopy,
chest X-ray, liver ultrasonography, CT, and clinical assess-
ment. There was also improvement in survival associated
with increased frequency of CEA testing, liver ultrasonog-
raphy, and clinical assessment. Findings and conclusions
were similar in a meta-analysis by Renehan et al. [29].
Further, a Cochrane Collaborative meta-analysis of the pre-
FACS trials found that intensive surveillance more than
doubled the odds of salvage surgery and was associated with
approximately 27% reduced odds of mortality. Particular
benefit was found in trails that increased frequency of test-
ing and use liver imaging [25].

There are two ongoing randomized trials whose results
have not yet been reported. The COLOFOL trial [30] in
Denmark, Sweden, Poland, Ireland, and Uruguay is compar-
ing semiannual CT or MRI against imaging performed at 12
and 36 months after resection. And the GILDA trial [4], in
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Italy, Spain, and the United States, evaluates increased fre-
quency of colonoscopy, chest X-ray, liver ultrasound, and
abdominopelvic CT (for rectal cancers only). As of 2004,
GILDA had enrolled nearly 1000 patients and interim results
demonstrated no improvement in mortality (7% in the inten-
sive arms, 5% in the minimal surveillance arm).

Ultimately, high-level evidence to support each compo-
nent of any of the guidelines included herein is lacking.
Nevertheless, we can likely conclude that more frequent test-
ing and the use of advanced imaging will result in more
potentially curative surgery for recurrence and a measurable,
but small, improvement in survival.

Physical Examination

Most of the major societies’ guidelines include periodic clin-
ical evaluation, including assessment of symptoms and phys-
ical examination. Findings suggestive of disease recurrence
may include weight loss, fatigue, anemia, cough, abdominal
pain, rectal bleeding, or changes in bowel habits. Physical
examination should focus on the abdomen, including evalu-
ation for wound implants, lymph nodes, and rectal exam (or
perineal wound exam after abdominoperineal resection).

In addition to their role in colorectal cancer surveillance,
these visits also serve an important survivorship role in over-
all health maintenance and management of physical and psy-
chosocial function after colorectal resections. More than half
of rectal cancer patients who undergo low anterior resection
suffer bowel dysfunction [31, 32]. And high rates of depres-
sion persist among colorectal cancer survivors even more
than 5 years beyond their diagnosis [33]. Additionally, health
behavior promotion can improve cancer outcomes as well.
High intake of red meat and saturated fat has been associated
with worse survival after treatment of colorectal cancer [34,
35], whereas regular weekly exercise is associated with sig-
nificantly increased disease-free survival [36]. Interventions
to improve these preventive health-related behaviors may
thus improve outcomes from both the cancer and comorbid
disease.

American Society of Colon and Rectal Surgeons (ASCRS)
recommends visits every 3—6 months for 2 years, followed
by every 6 months until 5 years [37]. Recognizing that many
patients who present with recurrence are symptomatic [18,
38], a detailed history and physical examination may be suf-
ficient to detect recurrent disease in many instances.
Symptomatic recurrences, however, are far less likely to be
amenable to curative-intent therapy [38, 39].

Laboratory Testing

None of the major guidelines currently endorse the routine
evaluation of complete blood count, liver function tests,
fecal occult blood testing, or blood chemistries. However,
most recommend checking levels of carcinoembryonic
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antigen (CEA), an oncofetal protein that may be elevated in
patients with recurrent colorectal cancer. CEA detects only
about 30-60% of recurrences [10, 38, 40—43], the positive
predictive value of CEA is only about 65% [44], and more
than 15% of patients in surveillance have falsely elevated
CEA in the absence of recurrence [40]. Yet, elevations in
CEA may precede symptomatic presentation of metastasis
[45], and the trials showing greatest benefit to intensive sur-
veillance [21, 23] have included regular CEA evaluations.
CEA elevations identify disease in the absence of abnormal
imaging in up to 23% of patients with recurrent colorectal
cancer [46], but may be more commonly elevated with meta-
chronous liver metastases than with pulmonary metastases,
luminal or locoregional recurrences [40, 42]. About a third
of colorectal cancers do not produce CEA [47], but the sig-
nificance of CEA elevation during surveillance seems to be
independent of the preoperative CEA level [45]. Still, no
studies have formally addressed the accuracy of surveillance
CEA testing among patients with normal CEA at time of
diagnosis.

Recommendations for management of asymptomatic
CEA elevation are outlined in guidelines from both NCCN
[48, 49] and ASCRS [37]. After confirmation of serial eleva-
tion in CEA level, a complete physical examination, endos-
copy, and CT imaging of the chest, abdomen, and pelvis are
performed. If these are all negative, consideration is given to
PET-CT and/or repeat imaging every 3 months until levels
decline or recurrence is detected.

Abdominal Imaging

The most common site of metachronous metastatic colorec-
tal cancer is the liver [50]. Recommendations for routine
imaging to detect liver metastases have, therefore, broad-
ened substantially in the past decade. The Cochrane
Collaborative meta-analysis [25] concluded that there was a
survival benefit associated with liver imaging, with hazard
ratio for mortality of 0.64 (95% confidence interval 0.49—
0.85). This conclusion was derived from the results of five
randomized trials [16, 17, 19-21], which used varying com-
binations of liver ultrasonography, abdominal CT, or both.
Observational studies have strongly supported the use of
more frequent advanced liver imaging due to increased
detection of resectable metastases. In a single-institution
study, Fora et al. [14] reported results from their practice of
CEA testing plus chest and abdominopelvic CTs every 6
months for the first 2 years, then annually to 5 years for
patients with resected Stage II and III colorectal cancer.
Among the 44 of 177 (25%) patients diagnosed with recur-
rence, CT detected the recurrence in 30 (68%). Half of
patients diagnosed with recurrence had elevated CEA, but
CEA was responsible for the diagnosis in only 8 (18%), and
symptoms preceded diagnosis in only 3 patients (7%).
Curative-intent salvage surgery was undertaken for 25 of the
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44 recurrences (57%). Likewise, Arriola et al. [9] found that
recurrences diagnosed by CT were far more likely to undergo
curative-intent resection than those detected by CEA alone.
In a meta-analysis of five surveillance trials, Renehan et al.
[29] concluded that the regimens most consistently associ-
ated with improved survival included both CT scanning and
frequent CEA testing.

Canadian [51] and European [52] guidelines provide the
option of either CT or ultrasound, and as recently as 2004,
ASCRS practice parameters for colorectal cancer [53] sur-
veillance did not recommend routine liver imaging, because
of the unclear survival benefit associated with salvage resec-
tion, the lack of evidence for incremental benefit of imaging
in patients undergoing CEA testing, and the cost of CT. Since
then, however, improvements in the detection and manage-
ment of hepatic and pulmonary metastases have altered this
calculus [54], and the current ASCRS practice parameter
[37] and recommendations from other US-based agencies
[48, 49, 55] recommend routine CT imaging, due to increased
sensitivity for identifying early liver lesions, and the oppor-
tunity to evaluate the remainder of the abdomen and pelvis
for other sites of metastasis (such as retroperitoneal lymph
nodes and ovaries), and to identify local recurrence in the
resection bed [37]. Despite a lack of controlled studies com-
paring different imaging intervals, the ASCRS guideline
suggests consideration of semiannual imaging for patients at
highest risk of recurrence, including those with resected N2
or Stage IV disease.

There is currently no organization that endorses routine
use of PET-CT scans or liver MRI. One randomized trial
compared addition of PET to a surveillance regimen includ-
ing CTs at 9 and 15 months after surgery, and found shorter
time to diagnosis (12.1 vs. 15.4 months, p=0.01) and a
higher rate of resection for recurrence (44% vs. 10%,
p<0.01) in the PET+CT group [56]. Nevertheless, a meta-
analysis of the use of PET in surveillance regimens noted
inadequate evidence to support its use in routine surveillance
[57]. In the evaluation of unexplained CEA elevation, obser-
vational studies find that PET and PET-CT have sensitivity
for detecting metastasis in excess of 90% despite somewhat
lower specificity, from 70 to 80%, due to false positive find-
ings [58—63]. In routine surveillance, however, PET does not
improve sensitivity over CT due to its lower spatial resolu-
tion and the use of non-diagnostic quality CT imaging with-
out contrast enhancement in combined PET-CT exams.

Chest Imaging

Whereas plain radiography was the mainstay of surveillance
for pulmonary metastasis in the past, most of the major
guidelines now recommend the use of cross-sectional tho-
racic imaging at least annually. This change has come with
the recognition that pulmonary metastasis may present as a
solitary site of disease recurrence [8, 50, 64, 65], and may
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even represent the most common site of distant metastasis
for distal rectal cancers [66, 67]. Unfortunately, among the
published randomized studies, only the FACS trial [23] has
included chest CT scans in the regimen, and this study did
not find a statistically significant incremental benefit to CT
scan over CEA alone (though the study was not powered to
examine this comparison). In an observational study of 530
patients with resected Stage II or III colorectal cancers,
Chau et al. [38] found that chest CT was responsible for
35% of the diagnosed metastases, and 73% of patients found
to have isolated pulmonary recurrence underwent curative-
intent resection. Thus, for now, chest imaging is recom-
mended in spite of a lack of high-level evidence to support its
effectiveness in practice.

Colonoscopy

Surveillance endoscopy after colorectal cancer resection can
serve three important purposes: clearance of remaining colon
when preoperative colonoscopy was incomplete, anasto-
motic surveillance for detection of local luminal recurrence,
and detection of metachronous neoplasia. For patients who
did not have complete colonoscopy before resection of the
primary tumor (because of an obstructing tumor for exam-
ple) complete colonoscopy should be performed within 3—6
months after surgery [37], because the estimated incidence
of synchronous neoplasia exceeds 30% [68—70]. Anastomotic
recurrence after resection of colon cancers is rare [29, 71],
representing only about 4% of recurrences [65]. On the other
hand, local recurrence is a common concern after low ante-
rior rectal resections—Ilocal surveillance for rectal cancer is
discussed in more detail below.

For patients who had complete colon evaluation before
their primary resection, the primary goal of surveillance
colonoscopy is the detection of metachronous neoplasia, or
polyps that were missed on the preoperative evaluation. The
BSG/ACPGBI guidelines suggest waiting until 5 years after
resection [72, 73], whereas all of the other guidelines include
a complete colonoscopy at 1 year, though the rate of clini-
cally significant findings may be quite low. In a meta-analysis
of 17 studies including nearly 8000 patients followed after
curative colorectal cancer resections, there were only 57
metachronous cancers found with the first 2 years—an inci-
dence of 0.7% [70], consistent with the incidence in other
studies [74-76]. In a recent single-institution study, Cone
et al. [71] found that 15% of patients had polyps on their
1-year colonoscopy, but only 3% of these were greater than
1 cm in diameter. Nevertheless, these detection rates, both
for malignancy and for high-risk adenomas, are at least as
high as those of average-risk screening exams. Combined
with the recognition that more than half of metachronous
cancers are detected in the first 2 years after resection [77, 78],
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these data have been considered reasonable justification for
the recommendation for colonoscopy at 1 year in most
guidelines [37, 48, 51, 52, 55, 70, 79, 80].

In a randomized trial, Wang et al. [75] evaluated even
more frequent colonoscopy, comparing a regimen of exams
every 3 months for 1 year, then every 6 months for 2 more
years, then yearly to 5 years versus colonoscopy at 6, 30, and
60 months only. The overall incidence of anastomotic recur-
rence was 6.9% and metachronous cancers were found in
2.8%. There was a higher rate of asymptomatic recurrences
and curative-intent salvage operations in the more frequent
group, but no statistically significant difference in 5-year
survival (77% vs. 72%, p=0.25). Likewise, in their meta-
analysis of surveillance trials, Tjandra and Chan [26] con-
cluded that there was an increase in the curative reoperation
rate among studies with increased frequency of colonoscopy,
but a mortality benefit to colonoscopy only when compared
against no surveillance at all.

After the initial 1-year colonoscopy, patients with a per-
sonal history of colorectal cancer remain at increased risk
for metachronous neoplasia for the rest of their lives. The
annual incidence of a second primary colorectal cancer is
about 0.3%, resulting in an incidence of 1.5-3.1% within
5-10 years [74, 78, 81, 82]. Up to half of patients develop
metachronous polyps after resection of a primary colorectal
cancer [83]. Thus, even after the first year, patients with a
personal history of colorectal cancer still require more fre-
quent endoscopic surveillance than average-risk individu-
als or those with a history of adenomas alone. The ASCRS
guideline [37] recommends that the subsequent colonos-
copy schedule be tailored to the findings at the 1-year
examination, and to other patient specific risk factors and
circumstances. Patients with high-risk adenomas (high-
grade dysplasia, size greater than 1 cm or more than three
adenomas) and those with a diagnosed or suspected heredi-
tary colorectal cancer syndrome may require annual colo-
noscopy for more intensive surveillance [5]. On the other
hand, patients with limited life expectancy are unlikely to
benefit from the detection of an asymptomatic cancer, and
may be selected for less frequent, or no, endoscopic sur-
veillance [84-86].

Other methods of luminal surveillance are not formally
recommended at this time. Air-contrast barium enema is a
less effective means of surveillance after colonoscopic pol-
ypectomy [87], and would be expected to compare similarly
among patients after cancer resections. CT colonography has
been advocated elsewhere as a technique for simultaneous
assessment of both luminal and distant disease [88, 89], but
it has not been satisfactorily evaluated in the setting of
colorectal cancer surveillance, and its sensitivity has not been
satisfactory to replace optical colonoscopy in this setting
[70, 90].
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Stage I Disease

Most of the major guidelines for and studies of colorectal
cancer surveillance pertain primarily to Stage II-III disease,
and to Stage I'V tumors that have been resected with curative
intent. Stage I patients have been largely excluded from
many of the randomized trials. As a result, there remains
controversy regarding approaches to the surveillance of
resected Stage I colon cancers (see Table 34-1). Several of
the guidelines specifically recommend against routine imag-
ing. For example, NCCN [48] and ASCO [55] recommend
only endoscopic surveillance for anastomotic recurrence or
metachronous cancers. Further, there is presumed to be low
incidence of systemic recurrence, as 5-year colon cancer sur-
vival rates exceed 90%, and very few operations for meta-
chronous metastatic recurrence occur in patients who initially
presented with a Stage I tumor [91]. Thus, there is concern
that surveillance will identify more incidental findings than
treatable recurrences. Chao and Gibbs [92] estimated it
would take nearly 200 patients with Stage I disease in sur-
veillance to detect each curable metastasis, and cautioned
against over-testing in this setting.

On the other hand, in a secondary analysis [8] of the
Clinical Outcomes of Surgical Therapy trial [93], which
compared laparoscopic and open colectomy for colon can-
cer, the 5-year recurrence rate was 9.5% for early stage
patients (including Stage I and Ila), occurring at a median
of 1.8 years after primary resection. More than a third of
patients with recurrence underwent salvage resection, with
no difference in salvage rates between initially early and
late stage patients. Median survival after salvage surgery for
early stage patients was 51 months. Finding equivalent rates
of salvage and better survival for recurrences after resection
of early stage disease, Tsikitis et al. [§] recommended active
survival for these patients, though they did not distinguish
between Stage I (T1-2, NO) and Stage 2a (T3NO) in the
study. Accordingly, the most recent ASCRS [37] Practice
Guideline recommends consideration of active surveillance
for Stage I patients, but limits the recommendation to
those designated at higher risk—for example, close or posi-
tive margins, unknown lymph node status (e.g., local or
endoscopic excision), inadequate lymph node sampling,
lymphovascular invasion, poorly differentiated histology,
and/or T2 disease.

Local Surveillance for Rectal Cancer

Additional surveillance recommendations for rectal cancer
are predicated on the greater risk of locoregional recurrence,
compared with colon cancers [70], due to both anatomic
and biologic differences between the tumors [94-96].
Locoregional recurrence of rectal cancer can occur either
intraluminally, typically at the site of anastomosis, or
extraluminally, likely associated with residual lymphatic
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disease, close radial margins, or tumor shed during resection.
Although the use of total mesorectal excision (TME) and
chemoradiotherapy for locally advanced rectal cancers have
substantially reduced local failure after primary resection
[97-100], between 4 and 22% of patients still experience
local recurrence [98, 99, 101-103]. The resulting down-
staging that may occur with the use of preoperative therapy
for rectal cancer also may creates confusion about how to
classify future risk of recurrence. In the ASCRS practice
guidelines, it is recommended that pretreatment clinical stag-
ing be used to guide surveillance intensity unless the patho-
logic staging exceeds the preoperative assessment [37].

Early identification of local recurrence may offer the oppor-
tunity for curative-intent salvage resection. Therefore, surveil-
lance of colorectal anastomoses and pelvic imaging are
recommended beyond what is performed for colon cancer sur-
veillance. Physical assessment including meticulous pelvic
and groin examinations should be performed every 6 months.
For patients with a low anastomosis or distal tumor with local
excision or non-operative management, digital exam of the
anastomosis or tumor site should be included. For patients
who have undergone abdominoperineal resection (APR),
careful palpation of the perineum and, in women, the posterior
wall of the vagina is recommended. Special attention should
be paid to areas of nodularity or changes over time. Any suspi-
cious lesions should undergo biopsy as local recurrences after
APR are frequently perineal or pre-sacral [100].

Proctosigmoidoscopy is recommended in the most recent
ASCRS practice parameters [37] every 6—12 months for 3—5
years for those who have undergone a low anterior resection
with anastomosis, and more frequently for those considered
to be at higher risk of local recurrence. These higher risk
patients and tumors might include men, distal lesions, close
margins, incomplete TME, positive lymph nodes, lack of
treatment response, lymphovascular invasion, and/or poor
differentiation [98, 103—108]. On the other hand, in recogni-
tion of the substantially lower recurrence rate associated
with TME and chemoradiotherapy, some guidelines have
suggested limiting additional endoscopic surveillance only
to patients who did not receive guideline-concordant multi-
modality therapy [51, 55]. To date, however, there have been
no high-quality trials evaluating the effect of proctosigmoid-
oscopy on detection of recurrence, salvage resection, or sur-
vival after low anterior resection.

Recognizing that proctosigmoidoscopy only evaluates
endoluminal surfaces, and thus may not detect early disease in
residual mesorectum or other extraluminal tissues, the most
recent ASCRS [37] and ACS/MSTF [70] guidelines also sug-
gest consideration of endorectal ultrasonography (ERUS) for
patients considered to be at high-risk for local recurrence. In
three studies, ERUS identified asymptomatic rectal cancer
recurrence that was otherwise undetected by digital exam,
endoscopy, CT, or CEA in about 30% of cases [109-111].
Surgically resectable recurrences were more common in the
ERUS-detected group, suggesting it may identify earlier
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recurrent disease [111]. Further, ERUS-guided biopsy may
provide the best opportunity to obtain histologic evaluation of
extraluminal abnormalities [112-114]. Extraluminal pelvic
disease may otherwise be evaluated by cross-sectional imag-
ing. ASCO [55] and CCO [51] both recommend pelvic CT
imaging for rectal cancers only, as a means of detection of
local recurrence. MRI of the pelvis can also be used and is
highly accurate for the diagnosis of pelvic recurrence [115],
but its use in routine surveillance did not improve the detection
of resectable recurrence in a single trial [116], and its cost-
effectiveness has not been evaluated.

For rectal cancers treated by local excision, rather than
radical resection, particular attention must be paid to both
endoluminal and mesorectal surveillance. Even among the
best candidates—those with T1 cancers and no high-risk his-
tologic features—there is a significantly higher risk of local
recurrence compared with resection with TME, ranging from
4 to 33% [117-119]. Outcomes of local excision for higher
stage tumors are even worse [120]. Thus, at least semiannual
endoscopic surveillance after local excision is highly recom-
mended, and consideration may be given to the use of ERUS
for these patients, especially.

As there is increasing interest in and application of non-
operative approaches for patients who experience complete
clinical response after chemoradiotherapy [121, 122], sur-
veillance regimens for these patients will need to be defined
as well. Because non-operative treatment is currently limited
to clinical trials [123], none of the guidelines include formal
recommendations for such patients. However, the non-
operative trials reported to date have employed remarkably
intensive surveillance, including very frequent physical
examination, endoscopy, and imaging, often with pelvic
MRI [122-125].

Compliance with Guidelines

Despite published recommendations for surveillance after
resection for colorectal cancer, compliance with surveillance
remains challenging both for patients and their physicians.
There is evidence that patients who adhere to recommended
surveillance have a greater likelihood of curative-intent
reoperation for recurrence and improved overall and disease-
specific 5-year survival [126, 127]. Yet anywhere from 25 to
42% of patients have poor completion of recommended sur-
veillance, and 11-21% have no surveillance at all [126-129].
Studies in Canada [130], the Netherlands [131, 132], and
Norway [133] have found substantial differences in the sur-
veillance patterns between providers, and noted that routines
are commonly inconsistent with published guidelines.
Among US Medicare beneficiaries, there is substantial geo-
graphic variation in the intensity of surveillance, with about 60%
of patients failing to complete recommended testing, while
23% undergo testing more intensive than recommended by
guidelines [134]. Similarly, a survey of ASCRS membership
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revealed that colon and rectal surgeons employ a wide vari-
ety of surveillance approaches, and only 30% performed sur-
veillance in accordance with a formal national or local
guideline [135].

There is also little consensus regarding who should man-
age cancer surveillance—the operating surgeon, medical
oncologist, gastroenterologist, or primary care doctor. This
ambiguity may contribute to nonadherence in many patients,
as responsibility for ordering and managing testing can be
undefined [136]. In a survey of Canadian colorectal cancer
specialists, Earle et al. found high levels of endorsement of
recommended surveillance, and a belief that specialty physi-
cians are more capable of effective surveillance. Similarly, in
a Texas study, patients who saw a medical oncologist as part
of surveillance were significantly more likely to exhibit
compliance with minimal recommendations for office visits,
CEA testing, and colonoscopy [128]. Two randomized trials
have compared surveillance by general practitioners and sur-
geons. In both studies, surveillance by surgeons was associ-
ated with more costly and intensive diagnostic testing, but no
difference in recurrence rates, time to diagnosis, survival, or
quality of life [137, 138] Patients seeing general practitio-
ners received more fecal occult blood testing, whereas those
followed by surgeons had more ultrasounds and colonosco-
pies [137]. Patients followed by primary care doctors report
that greater attention is paid to preventive health mainte-
nance for comorbidities [139].

In a single-institution study, Standeven et al. [140] found
that, compared with community-based primary care follow-
up, the establishment of a formal surveillance program in a
referral center improved adherence to surveillance guide-
lines. Strand et al. [141] trained specialty nurses to conduct
surveillance and found similar patient satisfaction and detec-
tion of recurrence among patients randomized patients to
visits with either the nurse or a surgeon. It remains unclear,
however, whether such a model—a multidisciplinary team
with a clinic dedicated to colorectal cancer surveillance—
could be replicated more widely.

Quality of Life

Apart from the cancer-specific outcomes of surveillance, an
essential question is the effect of intensive surveillance on
psychological health and quality of life. While reassuring
surveillance examinations may allay fears of cancer recur-
rence for some patients, there could be others for whom sur-
veillance examinations create additional unwarranted worry
and result in investigations for false positive or incidental
findings.

Most patients in surveillance report, however, that these
anxieties and inconveniences are outweighed by the reassur-
ance and optimism imparted by negative results [142]. In the
randomized trial by Kjeldsen et al. [143] patients randomized
to more frequent evaluations reported greater confidence in
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the surveillance process, and somewhat less worry about test
results, even in this trial which showed no effect of surveil-
lance intensity on survival. Likewise, Stiggelbout et al. [144]
interviewed more than 212 patients undergoing surveillance
for colorectal cancer and found generally positive attitudes
toward surveillance, with relatively little worry regarding
testing. Even when asked to consider the possibility that test-
ing would not improve the detection of recurrence, 64% of
patients in that study still expressed a preference for active
surveillance.

Cost

As recommendations for surveillance imaging have expanded
in recent guidelines, another important consideration will be the
costs of surveillance. Total costs of the surveillance regimens in
published studies vary 28-fold [145], without a clear correlation
between cost and efficacy. Meanwhile, between 1999 and 2006,
the use of CT and MRI scans in the follow-up of patients with
colorectal cancer increased at an annual rate of more than 5%,
and the use of PET scans more than tripled [146].

Among a cohort of Italian patients undergoing surveil-
lance with clinical examination, CEA, abdominal ultraso-
nography, chest X-ray, and colonoscopy, the 5-year cost of
surveillance averaged $5400 per patient, but more than
$100,000 per detected case of potentially curable recurrence
[147]. Similarly, in a meta-analysis of five randomized trials
[16-19, 21], Renehan et al. [148] estimated the average costs
of surveillance at almost £2500 per patient, or about £3000
per year of life saved—within the range of acceptable cost-
effectiveness for the UK’s National Health Service. And a
comparative study in France estimated that intensive surveil-
lance cost an additional 3144€ per quality-adjusted life year
gained over a minimal surveillance strategy [149].

We can conclude from these limited data that the cost-
effectiveness of colorectal cancer surveillance is likely to be
within the range of other interventions considered accept-
ably costly. Caution must be taken, however, if an increase in
the cost, complexity, and frequency of recommended testing
is contemplated.

Conclusions

There continues to be substantial uncertainty about the mag-
nitude of benefits from active surveillance and the content of
optimal surveillance regimens after curative resection for
colorectal cancer. With improved imaging technology and a
growing array of management options for recurrence, how-
ever, active surveillance is recommended for patients eligi-
ble for treatment of recurrent disease. Although there is
likely great value to standardization of surveillance regimens,
optimal approaches will require tailoring of surveillance
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strategies to individual patient risk factors. Perhaps the intro-
duction of biomarkers [150] or simulation models [151, 152]
to estimate individual risk will inform choices about surveil-
lance modalities in the future [153]. In coming years, the
GILDA [4, 154] and COLOFOL [30] trials should contribute
important data on the cancer-related outcomes of surveil-
lance and will also report on health-related quality of life and
the cost-effectiveness of intensive surveillance. For now,
however, decisions must be based largely on clinicopatho-
logic risk factors, preferences for intensity of testing, and
willingness to pursue further investigation and active treat-
ment for abnormalities detected by testing.
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