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Familial breast cancer
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Review Article

Summary: Familial breast cancer is important because of all the known risk factors associated
with developing the disease. The one with the most predictability is a positive family history. It is
also important because a family history causes anxiety in the families concerned, and young women
will often ask their chance of developing the disease. This form of breast cancer accounts for 10% of
causes and has factors that distinguish it from the sporadic variety. Relatives of familial breast
cancer patients are not only at an increased risk of developing the disease (if female) but also of
developing other tumours especially colonic.

Introduction

Breast cancer is the commonest malignancy to
affect women in the western nations and accounts
for 14,000 deaths in the United Kingdom and
40,000 in America each year. There are two main
types of breast cancer, the sporadic variety which
accounts for 90% of patients and the familial type
which accounts for the remaining 10%. Of all the
risk factors known to be associated with developing
breast cancer, the one with the most predictability
is a positive family history of the disease. Because
of the greater patient awareness of the importance
of a positive family history, familial breast cancer
will assume greater clinical importance than in the
past. This review will elucidate the features of
familial breast cancer that separate it from the
sporadic variety of the disease and denotes the risk
for developing breast cancer.

Definition

Familial breast cancer is defined as the occurrence
of two of more first degree relatives in the nuclear
pedigree including the proband.1 The proband is
the individual or patient from whom the family
history is traced.

Historical review

The first significant report concerning the genetics
of breast cancer was by Broca in 1866, who traced
the cause of death of 38 members of his wife's
family through five generations. He also docu-
mented all other malignant neoplasms which
included an excess of cancer of the gastrointestinal
tract. Broca's observations were later substantiated
by Jacobsen when he found an increased frequency
of breast cancer in female relatives of breast cancer
probands. He also found an increased incidence of
cancer at all sites among relatives.2 Since then
familial clustering has been verified repeatedly in
other studies.

Population screening

Two recent studies in Sweden and America have
shown a 30% increased survival in mammo-
graphically screened women.3'4 We also know that
the 5 year survival of node negative patients is 80%
which drops to 45% in node positive patients.
These facts support any effort to detect early breast
cancer.

Population screening for breast cancer is to be
implemented in this country for women over 50 and
provision has been made for women under 50 who
have a positive family history of breast cancer.5
Familial breast cancer as defined identifies a group
of women, i.e. the relatives of patients, who are at
an increased risk, and screening of this group
should provide a greater reward.
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Features of familial breast cancer

Familial breast cancer differs from its sporadic
counterpart by the following features: (1) significant
early age of onset; (2) excess bilaterality; (3) specific
tumour associations; (4) vertical transmission; (5)
improved survival over sporadic form of the dis-
ease; (6) pregnancy at an early age confers no
protection.

Early age of onset
This is a feature of all varieties of hereditary cancer
including breast.6 It has been shown that only
1.8% of breast cancers are found in women under
30 years of age.7 Lynch studied 52 breast cancer
families and observed 6.9% of patients under 30
and in 4.1% cancer was present under the age of
25.
Another observation was the earlier age of diag-

nosis among daughters of breast cancer affected
mothers who were members of families showing
hereditary breast cancer.

Bilateral breast cancer

Bilateral breast cancer and an excess of multiple
primary cancer (various sites) is an integral feature
of hereditary breast cancer. Anderson has shown a
five-fold increase in the number of bilateral
tumours in patients with the familial form of the
disease. Bilateral breast cancer is generally present
in 3% of patients and in his study of 500 patients
with a positive family history the bilateral rate was
9.6%.1 The difference between familial and non-
familial patients became more apparent when fami-
lial patients were classified according to their ages
at diagnosis: early - this is when the disease was
diagnosed between the ages of 20 and 44 years;
intermediate - this is when the disease is diagnosed
between 45 and 54 years, and late, this is when the
diagnosis occurred after 55 years. In the familial
group of patients with an early diagnosis these
exhibited a frequency of bilaterality of 15.5%,
which was significantly higher than the 4.8% in late
cases.
A further study of 198 patients from 75 cancer-

prone pedigrees showed a cumulative risk to the
contralateral breast in patients whose first breast
cancer was diagnosed pre-menopausally, to be
46.4% over a 20 year period.8

Specific tumour association
Jacobsen was one of the first investigators to
question the inheritance of breast cancer syndrome
as being solely site-specific. He found an increased

frequency of cancer of all sites in the first degree
relatives of the probands.2 The most frequent
reported associations are breast and colon and
breast and ovary. A statistical association of cancer
of the breast and the large bowel has been provided
by Schoenberg, who observed a higher than
expected frequency of 2nd primary malignant neo-
plasms of the large bowel when the first cancer
involved the breast.9 One study identified 34 breast
cancer families and revealed that gastrointestinal
cancer was present in 22 of these.10 The increased
incidence of colon cancer found in first degree
relatives may be an indication of the putative
hereditary breast cancer syndrome, i.e. familial
breast cancer patients without associated gastroin-
testinal cancer may not be categorized as true
hereditary breast cancer syndrome.

Vertical transmission
By the use of statistical methods such as segrega-
tion analysis the mode of transmission of breast
cancer genotype is in accordance with an autosomal
dominant pattern.-1 The gene or genes may be
transmitted through either paternal or maternal
lineages, though males are rarely affected. The
expression of the cancer phenotype is dependent in
part upon the penetrance of the gene and possible
exposure to specific carcinogenic promotors.

Improved survival
In one study the five year disease-free survival rate
was found to be 66% in the hereditary form of the
disease, which was significantly better than the 42%
survival in the American College of Surgeons
(A.C.S.) Register Study.'2 It remains obscure why
this should be so, but it was not felt that earlier
diagnosis was a factor or that the patients were on
average younger than the comparable A.C.S.
Tumour Registry patients.

Lack of a protective effect of pregnancy at an
early age
A pregnancy at an early age is believed to have a
protective effect in the sporadic form of breast
cancer, but this has been shown not to be the case
in familial breast cancer.13

What is the importance of familial breast cancer?
This is a question of critical importance and is best
answered by stating the risk of developing the
disease. Anderson showed significant variation in
breast cancer risk to first degree relatives of cancer
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probands.14 Specifically he compared breast cancer
patients who had a family history of breast cancer
with controls consisting of cancer patients with
family histories of malignant neoplasms arising in
sites other than the breast. He concluded that first
degree relatives of breast cancer patients manifest a
two- to three-fold increased risk of developing
breast cancer. When the disease in the patient was
bilateral the risk for the relatives was five-fold and
if the disease was both premenopausal and bilateral
the risk was increased nine-fold. No increased risk
was observed for relatives of patients with a post-
menopausal diagnosis.

In a further study Schwartz estimated the cumu-
lative risk of breast cancer before the age of 50 to
be 1% for relatives of controls, 3% for sisters of
older cases, but 17% for women with sisters diag-
nosed before the age of 40 years or with an affected
sister and mother. Sisters of older patients had a
15% risk of breast cancer by the age of 70 years
compared to sisters of controls, who had a risk of
5%. Women with an affected mother and sister had
a 50% chance of developing the disease by the age
of 65.15

In other studies the estimated life time risk of an
offspring of patients with familial breast cancer
developing breast cancer or another associated

malignancy was approximately 50% in females and
42% in males.16 From these figures it would appear
that identifying the familial form of the disease is of
importance for the specific family and also has
important implications for populaton screening for
other cancers. Finally, Lynch studied 328 patients
and showed that a more intensive family history
documentation in patients about doubles the fami-
lial category.'7 This would strongly suggest an
underestimation of the magnitude of the host factor
component in breast cancer aetiology.

Conclusion

The risk of breast cancer to women with a family
history of this disease remains a concern for breast
cancer patients, their relatives and clinicians.
Women with a positive family often ask what their
risk is of developing the disease. The figures are
available but more importantly the risk of develop-
ing cancer extends to other forms of cancer,
especially colonic. At present risk can only be
inferred from a personal history as no biological or
genetic marker has been identified that will in turn
identify women at increased risk.
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