
of the retinal epithelium (CHRPE), jaw osteomas, supernumerary teeth, subcutaneous
cysts and desmoid tumours (10–12). FAP is caused by germline mutations in the APC
gene (13). For a fuller discussion of FAP see Chapter 9.

Hereditary non-polyposis colorectal cancer
Hereditary non-polyposis colorectal cancer is an autosomal dominant condition pre-
disposing to bowel polyps, early-onset colorectal cancer, endometrial cancer, ovarian
cancer, transitional cell carcinoma of the ureter and upper gastrointestinal cancers
(14–16). HNPCC may be diagnosed clinically using diagnostic criteria. The original
criteria, the Amsterdam criteria (15) (Box 6.1), were used to collect families for linkage
analysis and are felt to be too stringent for clinical use. These criteria were therefore
modified to include pathology other than CRC (17) (Box 6.2).

HNPCC is caused by mutations in a mismatch repair gene, with the majority of
families having mutations in MLH1 or MSH2 (18). Tumours with these mutations typi-
cally exhibit microsatellite instability (MSI), which may then be used as a marker for the
disease (19, 20). The Bethesda guidelines (Box 6.3) were constructed to determine which
tumours should be studied for MSI. Chapter10 deals with HNPCC in greater detail.

RISK ESTIMATION IN COLORECTAL CANCER68

� At least three relatives should have histologically verified colorectal cancer; one
of them should be a first-degree relative of the other two. Familial adenomatous
polyposis should be excluded.

� At least two successive generations should be affected.

� One of the relatives should be below 50 years of age when the colorectal cancer is
diagnosed.

Box 6.1 Amsterdam criteria for the diagnosis of HNPCC

� There should be at least three relatives with an HNPCC-associated cancer 
(colorectal cancer, endometrial, small bowel, ureter or renal pelvis malignancy).

� One affected relative should be a first-degree relative of the other two.

� At least two successive generations should be affected.

� At least one malignancy should be diagnosed before age 50 years.

� FAP should be excluded in the colorectal cancer case(s).

� Tumours should be verified by pathological examination.

Box 6.2 Modified (Amsterdam 2) criteria for the 
diagnosis of HNPCC
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