
Determining risk from the family history
Risk assessment based on family history is a multistep process (Box 1.4). The family
history as documented in the pedigree is used to determine, firstly: is this a family
where a high-risk, cancer-predisposing, autosomal dominant mutation is likely to be
present? If so, what gene (sometimes genes) is likely to be involved? Risks can then be
determined from what is known about that particular gene or genes. When such a gene
is unlikely, risks can be derived from empiric data (Chapters 5, 6 and 7). For less com-
mon cancers, the principles of risk determination are the same, although the genetic
basis may be less clear, and little empiric data are available (Chapter 11).

For the common cancers, criteria indicating that an autosomal dominant mutation
is likely to be present are available (Boxes 1.5 and 1.6). For the purposes of these crite-
ria, bilateral breast cancer is regarded as two cases.

Ethnicity has an important influence on risk. In some ethnic groups (for example
Chinese and Indian ethnic groups for breast cancer) the incidence of common cancers
is less, and so a given family history may be more significant. This may also be the case
for populations with a known higher frequency of mutations. For example, Ashkenazi,
Finnish and Icelandic populations have a higher frequency of mutations in BRCA1/2.
In these populations, a lesser family history may also be significant and exclusion of the
common known mutations can be used to modify risk (Chapter 5).

For the common cancers, it is also important to remember that some cancers in
the family may have occurred by chance. This is more likely for cancers occurring in
the 70s and 80s, and less likely when cancers have occurred at an age that is consid-
ered young (less than age 50 for breast, stomach, pancreas, bowel and prostate). For
ovarian cancer, occurrence at an older age is still likely to be significant if in the con-
text of other family members with either ovarian or early breast cancer (Chapter 7).
Given that breast cancer is so common, when determining risks in dominant families
on the basis of the likelihood of having inherited a given gene, and the risks of breast
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� Results from a mutation in both members of a gene pair.

� Males and females are equally likely to be affected.

� The birth of an affected child establishes both parents as carriers of a single copy
of the gene mutation.

� The chance of a second affected child in the sibship is one in four or 25 per cent
in each pregnancy.

� Rarely seen in previous or subsequent generation of the family unless there is
consanguinity or a high gene frequency.

Box 1.3 Characteristics of autosomal recessive inheritance
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� Construct a three-generation family tree, including both sides of the family.

� Remember variable penetrance and expressivity.

� Confirm all abdominal malignancies using medical records or death certificates.

� Confirm malignancies where the history is inconsistent or unclear, or where
mutation testing or prophylactic surgery is planned.

� Remember ethnicity.

� Determine whether the family meets criteria for autosomal dominant inheritance.

� If not, use empiric risk estimation.

Box 1.4 Key steps in interpreting a family history

� Four or more cases breast, or breast and ovarian cancer diagnosed �60 years

� Three cases breast cancer diagnosed �50 years

� Two cases breast and one ovarian cancer

� Breast cancer in a male with a family history (male breast cancer overall,
10 per cent genetic)

� Isolated breast cancer diagnosed �30 years has a 30 per cent chance of being
genetic.

Box 1.5 Families that are highly likely to have an 
autosomal dominant mutation: Consortium data (9–12)

� 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.

� Tumours should be verified by pathological examination.

Box 1.6 Amsterdam criteria (10) for diagnosis of 
hereditary non-polyposis colon cancer (see Chapter 10 
for modified criteria)
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