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polyposis coli [APC] gene) on the long arm of chromosome 5 (5q21);
allelic loss at the site of a tumor-suppressor gene located on chromosome 18q (the deleted in colorectal cancer [DCC] gene); and allelic loss
at chromosome 17p, associated with mutations in the p53 tumor-suppressor gene (see Fig. 101e-2). Thus, the altered proliferative pattern
of the colonic mucosa, which results in progression to a polyp and then
to carcinoma, may involve the mutational activation of an oncogene
followed by and coupled with the loss of genes that normally suppress
tumorigenesis. It remains uncertain whether the genetic aberrations
always occur in a defined order. Based on this model, however, cancer
is believed to develop only in those polyps in which most (if not all) of
these mutational events take place.
Clinically, the probability of an adenomatous polyp becoming a
cancer depends on the gross appearance of the lesion, its histologic features, and its size. Adenomatous polyps may be pedunculated (stalked)
or sessile (flat-based). Invasive cancers develop more frequently in sessile polyps. Histologically, adenomatous polyps may be tubular, villous
(i.e., papillary), or tubulovillous. Villous adenomas, most of which are
sessile, become malignant more than three times as often as tubular
adenomas. The likelihood that any polypoid lesion in the large bowel
contains invasive cancer is related to the size of the polyp, being negligible (<2%) in lesions <1.5 cm, intermediate (2–10%) in lesions 1.5–2.5
cm, and substantial (10%) in lesions >2.5 cm in size.
Following the detection of an adenomatous polyp, the entire large
bowel should be visualized endoscopically because synchronous
lesions are noted in about one-third of cases. Colonoscopy should
then be repeated periodically, even in the absence of a previously documented malignancy, because such patients have a 30–50% probability
of developing another adenoma and are at a higher-than-average
risk for developing a colorectal carcinoma. Adenomatous polyps are
thought to require >5 years of growth before becoming clinically
significant; colonoscopy need not be carried out more frequently than
every 3 years for the vast majority of patients.
ETIOLOGY AND RISK FACTORS
Risk factors for the development of colorectal cancer are listed
in Table 110-1.
Diet The etiology for most cases of large-bowel cancer appears to
be related to environmental factors. The disease occurs more often in
upper socioeconomic populations who live in urban areas. Mortality
from colorectal cancer is directly correlated with per capita consumption of calories, meat protein, and dietary fat and oil as well as
elevations in the serum cholesterol concentration and mortality from
coronary artery disease. Geographic variations in incidence largely
are unrelated to genetic differences, since migrant groups tend to
assume the large-bowel cancer incidence rates of their adopted countries. Furthermore, population groups such as Mormons and Seventh
Day Adventists, whose lifestyle and dietary habits differ somewhat

Table 110-1 Risk Factors for the Development of Colorectal Cancer
Diet: Animal fat
Hereditary syndromes
Polyposis coli
MYH-associated polyposis
Nonpolyposis syndrome (Lynch’s syndrome)
Inflammatory bowel disease
Streptococcus bovis bacteremia
? Tobacco use

from those of their neighbors, have significantly lower-than-expected
incidence and mortality rates for colorectal cancer. The incidence of
colorectal cancer has increased in Japan since that nation has adopted
a more “Western” diet. At least three hypotheses have been proposed
to explain the relationship to diet, none of which is fully satisfactory.
Animal fats One hypothesis is that the ingestion of animal fats found
in red meats and processed meat leads to an increased proportion of
anaerobes in the gut microflora, resulting in the conversion of normal
bile acids into carcinogens. This provocative hypothesis is supported
by several reports of increased amounts of fecal anaerobes in the stools
of patients with colorectal cancer. Diets high in animal (but not vegetable) fats are also associated with high serum cholesterol, which is
also associated with enhanced risk for the development of colorectal
adenomas and carcinomas.
Insulin resistance The large number of calories in Western diets
coupled with physical inactivity has been associated with a higher
prevalence of obesity. Obese persons develop insulin resistance with
increased circulating levels of insulin, leading to higher circulating
concentrations of insulin-like growth factor type I (IGF-I). This growth
factor appears to stimulate proliferation of the intestinal mucosa.
Fiber Contrary to prior beliefs, the results of randomized trials and
case-controlled studies have failed to show any value for dietary fiber
or diets high in fruits and vegetables in preventing the recurrence of
colorectal adenomas or the development of colorectal cancer.
The weight of epidemiologic evidence, however, implicates diet as
being the major etiologic factor for colorectal cancer, particularly diets
high in animal fat and in calories.
HEREDITARY FACTORS AND SYNDROMES
Up to 25% of patients with colorectal cancer have a family history of
the disease, suggesting a hereditary predisposition. Inherited largebowel cancers can be divided into two main groups: the well-studied
but uncommon polyposis syndromes and the more common nonpolyposis syndromes (Table 110-2).
Polyposis Coli Polyposis coli (familial polyposis of the colon) is a rare
condition characterized by the appearance of thousands of adenomatous
polyps throughout the large bowel. It is transmitted as an autosomal

Table 110-2 HerediTable (Autosomal Dominant) Gastrointestinal Polyposis Syndromes
Syndrome
Familial adenomatous
polyposis
Gardner’s syndrome

Distribution of Polyps
Large intestine

Histologic Type
Adenoma

Malignant
Potential
Common

Large and small intestines

Adenoma

Common

Turcot’s syndrome
MYH-associated polyposis
Nonpolyposis syndrome
(Lynch’s syndrome)

Large intestine
Large intestine
Large intestine (often
proximal)

Adenoma
Adenoma
Adenoma

Common
Common
Common

Peutz-Jeghers syndrome

Small and large intestines,
stomach
Large and small intestines,
stomach

Hamartoma

Rare

Juvenile polyposis

HPIM19_Part07(A)_p0467-p0619.indd 538

Hamartoma, rarely pro- Rare
gressing to adenoma

Associated Lesions
None
Osteomas, fibromas, lipomas, epidermoid cysts,
ampullary cancers, congenital hypertrophy of
retinal pigment epithelium
Brain tumors
None
Endometrial and ovarian tumors (most frequently)
gastric, genitourinary, pancreatic, biliary cancers
(less frequently)
Mucocutaneous pigmentation; tumors of the
ovary, breast, pancreas, endometrium
Various congenital abnormalities
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