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Abstract Follow-up and surveillance form an important as-
pect of care in patients with colorectal cancers (CRC). Most
recurrences will occur within 2 years of surgery and 90% by
5 years. Follow up protocols have not been well defined in
stage I disease and the approach should be individualized. As
40% of patients with stages II and III will develop recurrences,
intensive postoperative follow-up strategy is recommended
for them. It includes visit to the clinician for clinical examina-
tion, serum carcinoembryonic antigen (CEA), computed to-
mography (CT) of the chest and abdomen, colonoscopy, and
flexible proctosigmoidoscopy in rectal cancers. Surveillance
should be undertaken in those who are medically fit for repeat
surgical procedures or for chemoradiotherapy. The concept of
intensive post operative surveillance is based on the fact that
some of these patients can have resectable/curable recurrence.
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Introduction

Follow-up and surveillance form an important aspect of care in
patients with colorectal cancers (CRC). The primary aim is to
detect an early recurrence and timely intervention in these patients.
In spite of advances in chemoradiotherapy both in the adjuvant
and neoadjuvant setting, surgery still remains the single best mo-
dality for treatment in CRC. Majority of recurrences will occur
within 2 years of surgery and 90% by 5 years. Once a patient
exceeds 5 years after surgery without recurrence, the chances of
developing a recurrence later become remote. Follow-up protocol
differs betweenmajor societies and expert groups. Some advocate
intensive postoperative surveillance in a bid to detect potentially
curable recurrences at the earliest possible time. Meta analyses
have shown a survival benefit with such an approach.

In this review, we would discuss the intensive postopera-
tive surveillance for 5 years, evidence on the effectiveness of
such strategy and the recommendations of various expert
committees.

Stage II and Stage III Disease

Forty percent of patients with stage II and III will develop
recurrences. We recommend intensive postoperative surveil-
lance for patients with resected stage II or III CRC who would
be considered candidates for aggressive treatment, including
curative intent surgery.

Intensive Postoperative Follow-up Strategy

1. A visit to the clinician for clinical examination every 3 to
6 months for the first 3 years, and every 6 months in the
4th and 5th year.
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2. Serum carcinoembryonic antigen (CEA) level at every
follow-up for the first 3 years.

3. Computed tomography (CT) of the chest, abdomen, and
pelvis yearly for at least 3 years.

4. Colonoscopy at 1 year and subsequently at 3 to 5 years
intervals (provided a full length colonoscopy was done
prior to surgery, if not, then a colonoscopy at 3 months
post operatively).

5. Flexible proctosigmoidoscopy every 6 months for 3 to
5 years in patients with rectal cancers and low anterior
resection who have not received pelvic irradiation.

Rationale for Intensive Postoperative Surveillance
Program

The possibility of early detection of a potentially curable recur-
rence drives the concept of intensive postoperative follow-up strat-
egy. Re-resection can cure some of them with limited recurrence.
These sites can be local or metastatic, e.g., localized recurrent
rectal cancer or limited liver or lung metastasis. Asymptomatic
recurrences have more potential for curative resection and have
better overall survival [1–4]. Though, on the contrary, symptom-
atic recurrences should not be discarded as unresectable.
According to Eastern Cooperative Oncology Group ( ECOG),
25% of resectable cases in recurrent colon cancer were symptom-
atic [5]. A meta-analysis including 4055 patients with CRC ana-
lyzed 11 trials comparing intensive postoperative follow-up ver-
sus no follow-up with CRC [4]. The intensive follow-up group
was associated with higher probability of detecting asymptomatic
disease recurrence and curative intent surgery at recurrence.

When intensive postoperative surveillance was compared
head to head with less intensive strategies, 6 of 11 randomized
controlled trials (RCT) [6–16] and five meta-analyses conclude
that there is a survival benefit with intensive post surgery surveil-
lance [4, 17–20]. It is to note that in these RCTs and
meta-analyses, the follow-up protocol was not similar and many
even included stage I disease along with stage II and stage III.

Although Choe et al. [21] suggested more frequent colo-
noscopy in patients with age > 65 years, male gender, and
left-sided colon cancer, there has been no concrete evidence
presently to suggest that any more frequent imaging/ surveil-
lance is required even in so called high-risk CRC like perfo-
rated colon cancer and poor differentiation.

Components of Intensive Postoperative Surveillance

1. History and physical examination (H and P)

A visit to the clinician is advised for every 3 to 6 months for
the first 3 years and then 6 monthly in the 4th and 5th year.

History should try to elicit symptoms of a recurrence, e.g., recent
alteration in bowel habits, bleeding per rectum, pain abdomen,
and perineal pain in rectal cancers, whereas physical examination
should be directed to look for any signs of recurrence, e.g., asci-
tes, hepatomegaly, and supra clavicular lymphadenopathy.
Recurrent disease detection based on H and P alone varies from
15 to 40% [7, 10]. The argument against H and P being an
effective strategy is that most recurrences that might be potential-
ly resectable ( liver or lung metastasis) will be asymptomatic and
will be missed with H and P alone. In spite of this, H and P
should be the first step in the strategy.

2. Carcinoma embryonic antigen ( CEA )

CEA is an oncofetal protein that is elevated in patients with
CRC. It is not specific toCRCs and can be elevated inmany other
cancers. CEA testing is the only consistent laboratory investiga-
tion that has been recommended by many expert groups
[National Comprehensive Cancer Network (NCCN), European
Society For Medical Oncology (ESMO), American Society Of
Clinical Oncology (ASCO), British Columbia Medical
Association] even in those patients who had normal or near nor-
mal preoperative CEA levels. Zeng et al. [22] from Memorial
Sloan-Kettering Cancer Centre (MSKCC) in their study showed
that there is no correlation between tumor tissue CEA and serum
CEA levels. They studied 114 CRC cases with low preoperative
serum CEA levels of which 94% (109) were found to be tumor
tissue CEA-positive. Furthermore, they could not establish any
correlation between preoperative CEA level, the intensity of tu-
mor tissue CEA and postoperative CEA elevations in recurrences
thus justifying CEA level monitoring postoperatively even in
patients with normal/low preoperative CEA levels.

Advantages of CEAThe level of CEA correlates with disease
burden. It should return to normal in patients who have under-
gone curative resection. Residual disease should be suspected if it
does not return to normal. Sixty percent to 90% of patients with
relapse have an elevatedCEA.CEAdetects recurrent disease 2 to
5 months prior to detection by any other means [23, 24].

Disadvantages of CEA Cost effectiveness of serial CEA test-
ing is doubtful. Ten percent to 40% of recurrences have no
elevation of CEA and as of now, no data showing CEA testing
improves survival.

Most guidelines recommend CEA testing once in every 3
to 6 months though no study yet has demonstrated a survival
advantage with less frequent or more frequent testing. Values
between 5 to 10 ng/dl have to be rechecked to avoid false
elevations. In a retrospective review, 49% of patients had false
elevations of CEA at least once in follow-up and 93% of these
had values between 5 to 10 ng/dl [25]. None of the false
positives had elevations >35 ng/dl.
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Liver function tests (LFT), complete blood count (CBC),
and fecal occult blood lack sensitivity and specificity are not
part of the surveillance strategy.

3. CT scan

Meta-analyses report a survival advantage when CT scan
was a part of postoperative surveillance. Liver imaging is im-
portant in cases with colon cancer and lung imaging with
rectal cancers. The evidence for chest surveillance is weak
as compared with liver imaging as none of the meta-
analyses address chest imaging separately. Survival benefit
is maximum in surveillance protocols when CT scan is com-
bined with CEA. Surveillance CT scan of the chest and abdo-
men annually in the first 3 years is the standard recommenda-
tion for all resected stage II and stage III patients.

The role of positron emission tomography (PET) in the
detection of recurrences after curative resection is not yet
established. Presently, PET is not recommended by expert
groups. Chest X-ray does not form a part of standard surveil-
lance protocols. CT scan of the chest is preferred over a chest
X-ray due to its higher sensitivity.

4. Perioperative colonoscopy

Synchronous colonic malignancies occur in 2 to 5% of cases.
If obstructing lesions preclude performing a colonoscopy preop-
eratively, it should be performed postoperatively at 3months. If a
full length colonoscopy was performed preoperatively, then ideal
timing to perform colonoscopy would be at 1 year. Colonoscopy
during follow-up is performed with two intentions—(a) to detect
metachronous tumors and (b) to detect anastomotic recurrences.
Three percent of patients develop metachronous tumor within
5 years of surgery, and 50% of these develop within 1 year.
This set may actually represent synchronous tumors that were
missed preoperatively. Thus, majority of expert groups like
ASCO andNCCN recommend follow-up colonoscopy at 1 year.
Survival benefit with follow-up colonoscopy though is doubtful.
Shoemaker et al. [9] randomized 325 patients into either a stan-
dard follow-up protocol or intensive follow-up protocol. The
standard follow-up consisted of CBC, LFT, CEA, and fecal oc-
cult blood every 3 months for 2 years and then 6 months till
5 years. Colonoscopy and CT scan were done only if abnormal-
ities were detected in H and P or blood investigations. Intensive
follow-up protocol in addition had an annual CT scan, chest
X-ray, and colonoscopy. Colonoscopy could only detect eight
cancers and only one was resectable. The authors concluded that
standard follow-up protocol was as good as intensive follow-up
protocol in preventing cancer-related death and that colonoscopy
should be performed at 5 years after surgery. The argument for
performing a periodic colonoscopy is its ability to detect
metachronous tumors and polyps which can be curative. Thus,
the standard recommendation presently is to perform a

colonoscopy at 1 year after surgery and then subsequently at
intervals of 3–5 years in all resected stage II and stage III CRC.

5. Proctosigmoidoscopy

This is best suited for patients with rectal cancers who have
undergone low anterior resection and have not received pelvic
radiotherapy. It is cheap and can be easily performed and better
tolerated with fewer complications as compared with colonosco-
py.Opinion about proctosigmoidoscopy by various expert groups
is mixed though. ASCO recommends proctosigmoidoscopy
whereas NCCN and ESMO deny it. Its usefulness is maximum
in patients who have not received pelvic radiotherapy as they are
most vulnerable to local recurrences.

Confusion and Controversy Regarding Follow-up
Surveillance in Stage I andResected Stage IVDisease

Stage I Disease

Controversy surrounds stage I disease. ASCO guidelines suggest
no need for a follow-up surveillance for asymptomatic stage I
disease. Justifying the above suggestion is the fact that 95% of
patients with stage I disease are cured with surgery. Similarly, the
British Columbia Medical Association and NCCN do not rec-
ommend surveillance for stage I disease. ESMOhowever has the
same follow-up strategy for stage I, II, and III.

Stage IV and Resected

In this subset of patients, does follow-up surveillance improve
survival is not very clear. The strategy for stage II and III need
not be extrapolated on stage IV. The chance of detection of a
recurrence that is amenable for re-resection does exist. ASCO
recommends surveillance in patients with good performance sta-
tus. Patients who are neither fit for any surgical procedure nor can
tolerate chemoradiotherapy need not undergo surveillance.

Summary

Surveillance after surgery forms an important component of
treatment of patients with CRC. The concept of intensive
postoperative surveillance is based on the fact that some of
these patients can have resectable/curable recurrences.
Surveillance should be undertaken in those who are medically
fit for repeat surgical procedures or for chemoradiotherapy.
The surveillance protocol should include H and P, CEA, CT
scan, colonoscopy, and proctosigmodeoscopy when appropri-
ate. Fecal occult blood, CBC, LFT, chest X-ray, and PET
scanning are not recommended. Intensive postoperative
follow-up strategy is recommended for stage II and III dis-
ease. Follow-up surveillance in stage I disease is controversial.
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No recommendations are available by ASCO for stage IV
disease, but NCCN recommends follow-up similar to stage
II and stage III disease.
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