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Current surveillance methods for detecting recurrence after apparently curative
colorectal cancer resection are insensitive and have not been shown fto significantly
improve survival. New surveillance methods based on molecular, flow cytometric
and immunohistochemical detection of small numbers of tumour cells may prove
more sensitive in detecting early recurrent cancer and may improve outcome.

n the UK, the annual incidence of colorec-
tal cancer (CRC) is 30 000 cases, account-
ing for approximately 20 000 deaths per
year. Potentially curative resection is possi-
ble in only 70-80% of cases at presentation, but
despite adjuvant and neoadjuvant treatments,
almost half of these patients will develop a
recurrence, most commonly in the liver.

The aims of surveillance after curative CRC
resection are the early detection, identification and
treatment of metachronous tumours or of metas-
tases in order to prolong survival in those who
have curable disease and to provide support in
those who have not (Allen-Mersh et al, 1994).
However, there is little evidence to suggest that
any particular method for monitoring patients after
curative CRC resection is most effective in achiev-
ing these aims (Expert Advisory Group, 1996).
Furthermore, intensive postoperative surveillance
may only confer a small survival benefit because
of the late detection of recurrences by insensitive
methods (Tornqvist et al, 1982). Any further
improvement in surveillance is likely to involve
the development of sensitive, specific tests for ear-
lier detection of recurrent disease in CRC to
enable treatment before the cancer is incurable.

PRESENT METHODS OF CRC FOLLOW-UP
Clinical examination and liver enzyme tests do not
detect most recurrences or metastases until disease
is advanced and therefore unlikely to be curable
(Bohm et al, 1993). A persistently elevated serum
level of carcinoembryonic antigen (CEA) after
CRC resection is associated with residual disease
but only 50% of patients have raised levels preop-
eratively. Nevertheless, a postoperative increase in
the serum level of CEA after apparently curative
resection of CRC is often associated with recur-
rent disease. However, there is no evidence that the

‘lead time’ provided by CEA monitoring confers
any survival benefit (Moertel et al, 1993).
Although postoperative colonoscopy may
detect asymptomatic metachronous tumours, this
surveillance method can benefit at most fewer
than 5% of patients and cannot detect extra-
luminal disease, which accounts for over 90% of
recurrences. Furthermore, there is no evidence
that colonoscopic follow-up has a significant
impact on survival following surgery for CRC.
Hepatic ultrasonography or computed tomog-
raphy are often used for postoperative surveil-
lance in conjunction with the above methods. The
sensitivity of both these modalities is greater than
90% for hepatic metastases over 1 cm diameter,
but resection of the latter is likely to be curative
in less than 10% of such patients (Scheele and
Altendorf-Hofmann, 1999). Despite this, the
main reason at present for follow-up after CRC
resection is to detect those patients who have a
potentially curative hepatic recurrence.

FUTURE METHODS OF CRC FOLLOW-UP
Over the last decade, new technologies have
emerged that allow the detection of small num-
bers of tumour cells in the blood, bone marrow or
stools of patients with malignant disease. The
polymerase chain reaction (PCR) is a molecular
biological technique that amplifies specific DNA
sequences present in cells in these samples. DNA
is separated into single strands by heat and
oligonucleotides of a known sequence (primers)
are used to flank the specific DNA sequence
under investigation. Excess single nucleotides
and a polymerase enzyme then create a double-
stranded copy of the target DNA. This process is
then repeated up to 60 times, resulting in the
exponential accumulation of the specific DNA
fragment. The products of these reactions are
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separated by gel electrophoresis, visualized under
ultraviolet light and compared with a positive
control to determine whether DNA amplification
has occurred. PCR permits the recognition of
tumour-specific DNA mutations present in
malignant cells and allows the detection of a sin-
gle tumour cell among 10 million normal cells.
Mutations of the K-ras oncogene or p53 tumour
suppressor gene are present in 38% (Andreyev et
al, 1998) and 70% (Nigro et al, 1989) of colorec-
tal neoplasms respectively. As colonocytes are
continuously exfoliated into the faecal stream,
minute amounts of DNA present in the stools of
CRC patients may provide a useful source of
highly specific and well-characterized markers
for the early detection of metachronous lesions
and anastomotic recurrences. At present, this
molecular approach is being assessed as a screen-
ing tool in preliminary trials (Ahlquist, 2000).

The use of molecular assays is not restricted to
the examination of stools. Several clinical studies
have used PCR-based methods to detect circulat-
ing CEA or cytokeratin messenger RNA as mark-
ers of tumour cells in the blood (Hardingham et
al, 2000; Taniguchi et al, 2000). Following
tumour resection, cancer cells either disappear or
may persist in the circulation in the presence of
residual disease (Castells et al, 1998). Similarly,
reappearance of circulating cancer cells after a
period of absence might herald a recurrence
when tumour burden might still be low enough to
allow effective treatment. However, at present the
clinical significance of such findings is unclear
and the results of clinical trials are awaited.

The results from studies using other detection
modalities lend support to this approach. The pre-
operative presence of bone marrow micrometas-
tases, as detected by immunocytochemistry, has
been shown to be an independent predictor of dis-
ease-free survival in CRC (Lindemann et al,
1992). Flow cytometric studies have suggested
that tumour cells persisting in the bone marrow
6 months after primary CRC resection signifi-
cantly predicts development of clinically
detectable metastases (O’Sullivan et al, 1997).
Such techniques could be applied to the detection
of new micrometastatic disease arising from early
tumour recurrence. Immunocytochemistry com-
bined with computerized image analysis offers the
prospect of highly accurate postoperative
immunocytochemical bone marrow surveillance.

CONCLUSION

It is clear that present methods for postoperative
surveillance after CRC surgery are inadequate.
The ability to accurately detect small numbers of
tumour cells in the blood, bone marrow or stools

of patients who have undergone apparently cura-
tive CRC resection may enable clinicians to tar-
get investigations and treat those patients most at
risk of recurrence. Such an approach could her-
ald a new era of highly sensitive and specific
postoperative surveillance. However, before this
is feasible, long-term randomized studies will be
required to determine whether earlier detection
and the treatment of recurrent micrometastatic
disease does indeed confer survival benefits.
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KEY POINTS

B Current surveillance methods are insensitive for detecting early colorectal
cancer recurrences, and infensive surveillance with conventional modalities

confers marginal survival benefits.

B Improvements in surveillance will require more sensitive and specific tests, e.g.

molecular or immunocytochemical screening of blood, bone marrow or stools.

B The reappearance of tumour cells might herald early cancer recurrence

when effective treatment is more likely.

B New surveillance methods require validation through clinical trials to

determine whether they impart survival benefit.
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