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Colorectal cancer: still a major killer despite progress on
many fronts

Progress was all right. Only it went on too long James Thurber

Colorectal cancer is the second leading cause of cancer (HNPCC) is responsible for about 3% of col-
orectal cancers, and is due to a germ-line mutation incancer-related death in much of the developed

world. Cumulative lifetime risk of developing large- one of a growing list of DNA mismatch repair (MMR)
genes.4 Extracolonic cancers in individuals withbowel cancer is estimated at 6%, of whom half will

die of the disease despite optimal therapy.1 In con- mutations of MMR genes occur at higher than
expected rates, may be predominant in the pedigree,trast to many other commonly occurring cancers,

where there has been little impact on prevalence and and underscore the importance of vigilance and
accuracy in obtaining a family history. These twosurvival, spectacular advances in the understanding

of large-bowel cancer have been achieved. Such is syndromes are now amenable to genetic diagnosis
and screening, and there is a high expectation that athe level of optimism that one might predict eradica-

tion of colorectal cancer as a realistic public health genetic basis for many of the remaining cases of
familial colorectal cancer will be defined.objective within the present century. Grounds for this

include improvements in primary and secondary pre- There is persuasive evidence for the effectiveness
of screening and surveillance in early detection ofvention, effective screening, endoscopic accessibility

for diagnosis and elimination of premalignant lesions, colorectal polyps and cancer.1 Endoscopic resection
of adenomatous polyps reduces risk of cancer, andfeasibility of radical excision with minimal disruption

to physiology and sphincters, and more effective detection of early-stage cancers is associated with
significantly improved 5-year survival in the range ofadjuvant therapies. Advances in understanding the

molecular genetics of colorectal cancer have already 80–90%.5 Population-based studies have shown
reductions in colorectal cancer mortality by screeningbeen translated to clinical utility in screening

and prevention, and have future implications for for either faecal occult blood or with sigmoidos-
copy.1,6,7 Although the cost-effectiveness of screeningprognostication and therapy.

Colorectal carcinogenesis is a multi-step process, colonoscopy in the average-risk population has not
been formally demonstrated, there is indirect evid-arising from a progressive accumulation of genetic

abnormalities that underlie its progression along an ence for its efficacy, and it has the advantage of
resection of premalignant lesions from all parts of theadenoma–dysplasia–carcinoma–metastases

sequence.2 The time sequence of these events pro- colon. Furthermore, the value of a negative colonos-
copy exceeds that of other tests and may permit widervides an opportunity to screen for and resect prema-

lignant lesions. When targeting at risk groups, nothing screening intervals. Double-contrast barium enema
and virtual colonoscopy are potential alternatives intakes precedence over an accurate family history

and pedigree distribution for all malignancies. the same risk population, but their role remains to be
determined.8 Choice of screening modality and sur-Approximately one quarter of colorectal cancers

occur in young individuals with a family history of veillance interval depends on the degree and nature
of risk within the population. Current recommenda-the disease. Familial adenomatous polyposis (FAP) is

an autosomal dominant disorder, caused by a germ- tions for average-risk individuals indicate that screen-
ing commence at 50 years of age; patients with aline mutation of the tumour suppressor APC gene on

chromosome 5q21. This accounts for 1% of colorec- negative colonoscopy do not warrant further surveil-
lance for at least 5 years.1,6,7 For the high-risktal cancers and is the prototype for prophylactic

cancer surgery.3 Hereditary nonpolyposis colorectal individual, colonoscopy is the preferred surveillance
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examination. High risk includes a history of colorec- invasiveness and angiogenic potential.11 Even more
exciting is the recognition that NSAIDs may have antal adenomas, family history of colorectal cancer or

adenoma, history of inflammatory bowel disease, anti-tumourigenic effect by mechanisms other than
COX inhibition. This has led to pursuit of alternativepersonal history of colorectal cancer and hereditary

colorectal cancer syndromes. For individuals with a molecular targets for chemoprevention. Peroxisome
proliferator-activated receptor d (PPARd) belongs tohistory of colonic adenomas or cancer, surveillance

intervals can be extended beyond 3 years once the the nuclear receptor superfamily, which includes ster-
oid hormones, thyroid hormone and retinoids, andcolon is confidently deemed to be clear of lesions.

Surveillance of patients with ulcerative colitis is con- functions as a ligand-dependent transcription activ-
ator. An important finding is that both NSAIDs andtroversial, but most clinicians favour annual colonos-

copy with multiple biopsies in patients with pancolitis the gene product of APC downregulate the transcrip-
tional activity of PPARd, and this common link mayof at least 7–10 years duration.9 For syndromic col-

orectal cancer, genetic screening, where available, underlie the tumour supprssor effects of APC and
NSAIDs.14 The intriguing possibility arises that chem-can identify family members for whom intensive

surveillance is indicated.3 Colonoscopic screening in opreventive drugs may be designed to target specific
genetic alterations that underlie tumour development.FAP should commence in the second decade of life,

and once the diagnosis is confirmed, procto- The principal modality of treatment remains rad-
ical surgical excision of the tumour with a generouscolectomy should be performed. For other familial

syndromes such as Peutz-Jeghers and Familial Juvenile margin of surrounding bowel and attached mesen-
tery.15 Where relevant, en-bloc excision of attachedPolyposis syndrome, there is an increased risk of

colon cancer, small bowel and foregut malignancies, viscera or abdominal wall should be performed; this
provides a global 5-year survival of over 60%, inand endoscopic surveillance of upper and lower

bowel is recommended at 3–5 year intervals. Patients contrast to approximately 15% where tumour lines
are violated, or macroscopic disease is left at sur-with HNPCC should undergo colonoscopy at 1–2

year intervals starting at age 20. In addition, special gery.16 In rectal cancer, recognition that tumours do
not spread distally has allowed preservation of thescreening for extracolonic malignancies is recom-

mended.1 distal rectum to within 2 cm of the cancer and
sphincter conservation, without compromise ofSince a Western diet and other lifestyle factors

have been implicated in the aetiology of colorectal cancer cure. Mesorectum must be totally excised
en-bloc with the tumour to guarantee lateral clear-cancer, it seems obvious that adjustments to these

might form the basis of an effective preventive strat- ance of tumour margins and excision of lymph node
metastases in the distal mesentery.17 Because theegy.10 Excess caloric intake, obesity, and a high-fat,

high-red-meat, low-vegetable diet are associated lymphatic drainage of the distal rectum has both lat-
eral and axial flow routes, some surgeons advocatewith enhanced risk of colorectal carcinogenesis.

Unfortunately, community policies of education on an extended lateral pelvic lymphadenectomy. This
technique has not been subjected to randomizedhealthy lifestyles are difficult to establish and

monitor, and impact and compliance are difficult to trial, and the added morbidity of bladder dysfunction
and impotence currently precludes its routine useconfirm objectively. They are also confounded by

cultural and economic pressures. without confirmation of therapeutic advantage for
local control and survival. Stapling techniques permitA more exciting strategy has emerged with the

discovery that cyclo-oxygenase (COX) enzyme activity restoration of colorectal continuity in all except those
where the sphincter complex is involved and, asis linked to colorectal carcinogenesis. Evidence that

COX inhibition by non-steroidal anti-inflammatory a result, abdominoperineal resection of rectum
and permanent colostomy is seldom required.15drugs (NSAIDs) can reduce the incidence of colonic

cancer by 40–50% has prompted vigorous research Laparoscopic techniques have been developed to a
level where comparable radical surgery may be per-into pharmacological chemopreventive strat-

egies.11,12 An early indicator of the effectiveness of formed without the need for a major abdominal wall
incision. Nevertheless, this technique has not foundNSAIDs was the demonstration that they could

reduce both the size and number of polyps in patients widespread application, due to its demanding tech-
nical nature, fears of increased incidence of port sitewith FAP, and in experimental models of carcinogen-

esis.13 The development of selective inhibitors of the incisional recurrence, and failure to demonstrate
advantage in patient recovery. Local transanal micro-inducible isoform, COX-2, has been particularly

exciting because they have fewer side-effects than surgery may be adequate for small distal rectal
tumours selected by endorectal ultrasound.traditional NSAIDs and are, therefore, potentially

more suitable for large-scale trials of primary preven- Local recurrence of rectal cancer is a major cause
of therapeutic failure, but controversy surrounds itstion in average-risk populations. Mechanisms for the

anti-cancer effect of NSAIDs include altered cell pro- prevention.15,18 While there are variables in surgical
technique that influence this, it is humbling to noteliferation, increased frequency of apoptosis, reduced
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that recurrence rates published in the context of con- by science. Rather, the challenge will be the integra-
tion of molecular medicine, epidemiology and publictrolled trials have been in the range of 30%, despite

optimal surgery, suggesting intrinsic tumour vari- health policy. A comprehensive policy for colorectal
cancer will include screening programmes thatables such as increased invasiveness and metastatic

potential. From controlled studies, there is now a incorporate advances in molecular genetic testing,
coupled with primary and secondary chemopreven-consensus emerging for the use of neoadjuvant radio-

therapy, and concomitant systemic chemotherapy tion strategies and public health education. This will
require consensus in difficult areas that includemay further improve local control and survival.18

However, improvement in local control has not ethical concerns, logistical dilemmas, fiscal const-
raints, and ultimately political will. Therein lie thealways been accompanied by improved survival,

emphasizing that many of these patients have dissem- real limits to rapid progress.
F. Shanahaninated tumours ab initio and require systemic

therapy. Post-operative radiotherapy is less effective G.C. O’Sullivan
C. O’Learythan neoadjuvant radiotherapy in preventing local

recurrence, and is reserved for those patients with Departments of Medicine and Surgery
University College Corkpositive tumour margins or for symptom control.

The efficacy of adjuvant chemotherapy in colo- National University of Ireland
rectal cancer has been well established in the past
decade.19−21 Relapse rates can be reduced by 40%
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