has not yet been validated. HNPCC is associated with germline muta- 539
tions of several genes, particularly hMSH2 on chromosome 2 and
hMLH1 on chromosome 3. These mutations lead to errors in DNA
replication and are thought to result in DNA instability because
of defective repair of DNA mismatches resulting in abnormal cell
growth and tumor development. Testing tumor cells through molecular analysis of DNA or immunohistochemical staining of paraffinfixed tissue for “microsatellite instability” (sequence changes reflecting defective mismatch repair) in patients with colorectal cancer and
a positive family history for colorectal or endometrial cancer may
identify probands with HNPCC.

MYH-Associated Polyposis MYH-associated polyposis (MAP) is a rare
autosomal recessive syndrome caused by a biallelic mutation in the
MUT4H gene. This hereditary condition may have a variable clinical
presentation, resembling polyposis coli or colorectal cancer occurring
in younger individuals without polyposis. Screening and colectomy
guidelines for this syndrome are less clear than for polyposis coli,
but annual to biennial colonoscopic surveillance is generally recommended starting at age 25–30.

OTHER HIGH-RISK CONDITIONS
Streptococcus bovis Bacteremia For unknown reasons, individuals who
develop endocarditis or septicemia from this fecal bacterium have a
high incidence of occult colorectal tumors and, possibly, upper gastrointestinal cancers as well. Endoscopic or radiographic screening
appears advisable.

Hereditary Nonpolyposis Colon Cancer Hereditary nonpolyposis colon
cancer (HNPCC), also known as Lynch’s syndrome, is another autosomal dominant trait. It is characterized by the presence of three
or more relatives with histologically documented colorectal cancer,
one of whom is a first-degree relative of the other two; one or more
cases of colorectal cancer diagnosed before age 50 in the family; and
colorectal cancer involving at least two generations. In contrast to
polyposis coli, HNPCC is associated with an unusually high frequency
of cancer arising in the proximal large bowel. The median age for the
appearance of an adenocarcinoma is <50 years, 10–15 years younger
than the median age for the general population. Despite having a
poorly differentiated, mucinous histologic appearance, the proximal
colon tumors that characterize HNPCC have a better prognosis than
sporadic tumors from patients of similar age. Families with HNPCC
often include individuals with multiple primary cancers; the association of colorectal cancer with either ovarian or endometrial carcinomas is especially strong in women, and an increased appearance of
gastric, small-bowel, genitourinary, pancreaticobiliary, and sebaceous
skin tumors has been reported as well. It has been recommended that
members of such families undergo annual or biennial colonoscopy
beginning at age 25 years, with intermittent pelvic ultrasonography
and endometrial biopsy for afflicted women; such a screening s trategy
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INFLAMMATORY BOWEL DISEASE
(Chap. 351) Large-bowel cancer is increased in incidence in patients
with long-standing inflammatory bowel disease (IBD). Cancers
develop more commonly in patients with ulcerative colitis than in
those with granulomatous (i.e., Crohn’s) colitis, but this impression
may result in part from the occasional difficulty of differentiating these
two conditions. The risk of colorectal cancer in a patient with IBD
is relatively small during the initial 10 years of the disease, but then
appears to increase at a rate of ∼0.5–1% per year. Cancer may develop
in 8–30% of patients after 25 years. The risk is higher in younger
patients with pancolitis.
Cancer surveillance strategies in patients with IBD are unsatisfactory. Symptoms such as bloody diarrhea, abdominal cramping, and
obstruction, which may signal the appearance of a tumor, are similar
to the complaints caused by a flare-up of the underlying disease.
In patients with a history of IBD lasting ≥15 years who continue
to experience exacerbations, the surgical removal of the colon can
significantly reduce the risk for cancer and also eliminate the target
organ for the underlying chronic gastrointestinal disorder. The value
of such surveillance techniques as colonoscopy with mucosal biopsies
and brushings for less symptomatic individuals with chronic IBD is
uncertain. The lack of uniformity regarding the pathologic criteria
that characterize dysplasia and the absence of data that such surveillance reduces the development of lethal cancers have made this costly
practice an area of controversy.
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dominant trait; the occasional patient with no family history probably
developed the condition due to a spontaneous mutation. Polyposis coli
is associated with a deletion in the long arm of chromosome 5 (including the APC gene) in both neoplastic (somatic mutation) and normal
(germline mutation) cells. The loss of this genetic material (i.e., allelic
loss) results in the absence of tumor-suppressor genes whose protein
products would normally inhibit neoplastic growth. The presence of
soft tissue and bony tumors, congenital hypertrophy of the retinal pigment epithelium, mesenteric desmoid tumors, and ampullary cancers
in addition to the colonic polyps characterizes a subset of polyposis coli
known as Gardner’s syndrome. The appearance of malignant tumors
of the central nervous system accompanying polyposis coli defines
Turcot’s syndrome. The colonic polyps in all these conditions are rarely
present before puberty but are generally evident in affected individuals
by age 25. If the polyposis is not treated surgically, colorectal cancer
will develop in almost all patients before age 40. Polyposis coli results
from a defect in the colonic mucosa, leading to an abnormal proliferative pattern and impaired DNA repair mechanisms. Once the multiple polyps are detected, patients should undergo a total colectomy.
Medical therapy with nonsteroidal anti-inflammatory drugs (NSAIDs)
such as sulindac and selective cyclooxygenase-2 inhibitors such as
celecoxib can decrease the number and size of polyps in patients with
polyposis coli; however, this effect on polyps is only temporary, and
the use of NSAIDs has not been shown to reduce the risk of cancer.
Colectomy remains the primary therapy/prevention. The offspring
of patients with polyposis coli, who often are prepubertal when the
diagnosis is made in the parent, have a 50% risk for developing this
premalignant disorder and should be carefully screened by annual flexible sigmoidoscopy until age 35. Proctosigmoidoscopy is a sufficient
screening procedure because polyps tend to be evenly distributed from
cecum to anus, making more invasive and expensive techniques such
as colonoscopy or barium enema unnecessary. Testing for occult blood
in the stool is an inadequate screening maneuver. If a causative germline AP C mutation has been identified in an affected family member,
an alternative method for identifying carriers is testing DNA from
peripheral blood mononuclear cells for the presence of the specific
APC mutation. The detection of such a germline mutation can lead to
a definitive diagnosis before the development of polyps.

Tobacco Use Cigarette smoking is linked to the development of
colorectal adenomas, particularly after >35 years of tobacco use. No
biologic explanation for this association has yet been proposed.
PRIMARY PREVENTION
Several orally administered compounds have been assessed as possible
inhibitors of colon cancer. The most effective class of chemopreventive
agents is aspirin and other NSAIDs, which are thought to suppress cell
proliferation by inhibiting prostaglandin synthesis. Regular aspirin use
reduces the risk of colon adenomas and carcinomas as well as death
from large-bowel cancer; such use also appears to diminish the likelihood for developing additional premalignant adenomas following successful treatment for a prior colon carcinoma. This effect of aspirin on
colon carcinogenesis increases with the duration and dosage of drug
use. Oral folic acid supplements and oral calcium supplements appear
to reduce the risk of adenomatous polyps and colorectal cancers in
case-controlled studies. The value of vitamin D as a form of chemoprevention is under study. Antioxidant vitamins such as ascorbic acid,
tocopherols, and β-carotene are ineffective at reducing the incidence
of subsequent adenomas in patients who have undergone the removal
of a colon adenoma. Estrogen replacement therapy has been associated
with a reduction in the risk of colorectal cancer in women, conceivably
by an effect on bile acid synthesis and composition or by decreasing
synthesis of IGF-I.
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