
Letter to the Editor

Genetic counseling of medullary breast
cancer patients
To the Editor:
Germline mutations in the BRCA1 and BRCA2
genes account for approximately 40% of families
with evidence of inherited susceptibility to breast
cancer but for only 2–3% of all breast cancer
cases. However, these genes are highly penetrant,
and mutations in either of these genes confer a
60–85% lifetime risk of breast cancer and a
15–40% lifetime risk of ovarian cancer (1). Muta-
tion analysis in the BRCA1 and BRCA2 genes is
cumbersome and expensive, because both genes
are extremely large, with a total cDNA of 16.7 kb,
and mutations are scattered throughout the entire
coding region. It is therefore imperative for
genetic counselors to be able to efficiently identify
those patients in real need of the complete genetic
analysis of both genes.
An overrepresentation of the rare subtype of

medullary breast carcinoma among patients with
mutations in the BRCA1 gene has recently been
reported, while this is not occurring for the
BRCA2 gene (2–4). The inclusion of the histology
of medullary breast cancer as an independent
selection criterion for referral to BRCA1 muta-
tion analysis, besides family history and age, has
been proposed as a possibility for genetic coun-
seling (2–4). However, in a recent investigation of
42 cases of typical and atypical medullary breast
cancer, only three BRCA1 mutations (7%) were
detected, and these were among young patients
with a significant family history (5).
It has also been proposed that besides family

history, other morphological and biological fea-
tures of breast cancer could improve the efficacy
of BRCA1 mutation screening (6, 7). It is now
realized that the tumor phenotype of BRCA1
mutation carriers differs significantly from the
phenotype of sporadic breast cancer, while the
phenotype of BRCA2 tumors lies somewhere in
between. BRCA1 tumors tend to be of a higher
grade and higher mitotic index than the sporadic
cases (8). They are often negative for both estro-
gen and progesterone receptors (ER and PgR)
and are associated with aneuploidy, high
S-phase, and presence of p53 somatic mutations
that confer a far more aggressive pattern in the
BRCA1 tumor compared with a sporadic one (8).

In the most recent and largest of all cohorts of
cases with a BRCA1 germline mutation (n¼ 165),
these observations were substantiated and three
immunohistochemical markers emerged as the
ones showing significant difference compared to
sporadic breast cancer: 90% and 79% of the
BRCA1 tumors were negative for the presence
of the hormone receptors ER and PgR, respect-
ively, and 97% of them were negative for the
overexpression of the c-erbB-2 oncogene (9).
Our data agree with the above remarks and we
also suggest to include a fourth parameter: an
estimate of the tumor proliferation with either
the Ki-67 proliferation marker assessed immuno-
histochemically or the proliferation profile
obtained from cytometry which in our BRCA1
tumors is always extensive (10, 11).
The goal of our study was to test for the above

two proposals and examine their validity alone or
in combination in a group of medullary car-
cinoma patients. Medullary carcinoma of the
breast is rather scarce (<3% of breast cancer
cases in most populations), but we managed to
collect phenotypic and genetic data from 17
Greek patients suffering from this rare subtype.
Patients were asked about their family history in
counseling sessions. After informed consent,
mutation analysis was performed on genomic
DNA isolated from blood leukocytes employing
a combination of the Protein Truncation Test
(PTT) for the large exon 11 of the BRCA1 gene
and DNA sequencing on an ABI 310 Genetic
Analyzer (Perkin-Elmer, Applied Biosystems,
Foster City, CA, USA) of the other small exons
and all exon/intron boundaries of the BRCA1 gene
(including exon 11) (10). Complex rearrangements
constituting about 10% of BRCA1 mutations
were not covered by our mutation detection
methods. Histological diagnosis and classification
in the corresponding tumor specimens on hema-
toxylin and eosin slides were based on criteria
previously described (12, 13). We performed
immunohistochemistry (IHC) with the LSAB
methodology by using the following monoclonal
antibodies for the four phenotypic parameters
mentioned above: 1D5 (ER), 10A9 (PgR), MIB-1
(Ki-67), and 3B5 (c-erbB-2), all purchased from
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Immunotech-Coulter (Marseille Cedex, France).
Most of the IHC work was performed on paraffin
sections; however, in a few occasions, frozen tissue
was available and image cytometry with the CAS
200 (Becton Dickinson, San Jose, CA, USA) was
also performed on Feulgen-stained imprints for
DNA-ploidy, S-phase, and proliferative fraction
estimation. Also, beacuse an image analysis cyto-
meter was available, we quantitated the fraction of
cells being positive for the Ki-67 marker in the
IHC. According to our reference values, prolifera-
tion was considered as ‘high’ when the Ki-67 anti-
body stained more than 20% of the cells (11).
The mean age of our group of patients who

underwent medullary breast cancer diagnosis
was 46 years (range 31–65 years). Four of the
carcinomas were classified as atypical. Only five
patients had a positive family history (29%).
Seven out of the 17 tumor specimens (41%)
were showing the phenotype of a BRCA1 carci-
noma: negative for estrogen and progesterone
hormone receptors and the c-erbB-2 gene and
also highly proliferative as seen by the intense
Ki-67 immunostaining and/or high S-phase/pro-
liferative fraction. BRCA1 mutations were
detected in two of the patients: the 5382insC
mutation in exon 20 by DNA sequencing and
the rare R1203X mutation in exon 11 with PTT
screening methodology. The 5382insC mutation
is recurrent in the Greek population (10) and was
detected in a familial case with atypical medullary
cancer previously described (11). The R1203X
mutation seems rare (being reported six times to
the BIC database) and was found in a 41-year-old
woman with typical medullary carcinoma who
did not possess known family history due to the
fact that she was adopted. If only the family
history was used as referral criterion, this muta-
tion would have been missed and the patient
would have lost important medical information
about her clinical follow-up and genetic counsel-
ing. On the other hand, the mutation detection
efficiency is rather low when only the histology
criterion of medullary carcinoma was considered
(12% or two out of 17 cases). According to our
data in the Greek population, the BRCA1 muta-
tion screening efficiency could be increased to
22%, if the genetic analysis would be reduced to
a group of patients possessing either positive
family history or the appropriate BRCA1 pheno-
typic characteristics in their tumors (two out of
nine cases). Genetic counseling might therefore
benefit from taking into account phenotypic
tumor criteria besides family history alone, when
dealing with patients with medullary breast
cancer. Although the present sample size was
small, it might eventually become part of a series

of patient cohorts in the literature that could add
to our ability to accurately identify individuals
most likely to have BRCA1 mutations.

C Kroupis
E Lianidou
N Goutas

S Vasilaros
D Yannoukakos
M B Petersen

References

1. Wooster R, Weber BL. Breast and ovarian cancer. N Engl J
Med 2003: 348: 2339–2347.

2. Eisinger F, Jacquemier J, Charpin C et al. Mutations at
BRCA1: the medullary breast carcinoma revisited. Cancer
Res 1998: 58: 1588–1592.

3. Shousha S. Medullary carcinoma of the breast and BRCA1
mutation. Histopathology 2000: 37: 182–185.

4. Verhoog LC, Brekelmans CT, Seynaeve C et al. Survival
and tumour characteristics of breast-cancer patients with
germline mutations of BRCA1. Lancet 1998: 351: 316–321.

5. Iau PT, Macmillan RD, Blamey RW. Germ line mutations
associated with breast cancer susceptibility. Eur J Cancer
2001: 37: 300–321.

6. Lidereau R, Eisinger F, ChampemeMH et al. Major improve-
ment in the efficacy of BRCA1 mutation screening using
morphoclinical features of breast cancer. Cancer Res 2000:
60: 1206–1210.

7. Quenneville LA, Phillips KA, Ozcelik H et al. HER-2/neu
status and tumor morphology of invasive breast carcinomas
in Ashkenazi women with known BRCA1 mutation status
in the Ontario Familial Breast Cancer Registry. Cancer
2002: 95: 2068–2075.

8. Johannsson OT, Idvall I, Anderson C et al. Tumour biological
features of BRCA1-induced breast and ovarian cancer. Eur J
Cancer 1997: 33: 362–371.

9. Lakhani SR, van de Vijver MJ, Jacquemier J et al. The
pathology of familial breast cancer: predictive value of
immunohistochemical markers estrogen receptor, proges-
terone receptor, HER-2, and p53 in patients with mutations
in BRCA1 and BRCA2. J Clin Oncol 2002: 20: 2310–2318.

10. Ladopoulou A, Kroupis C, Konstantopoulou I et al. Germ
line BRCA1 & BRCA2 mutations in Greek breast/ovarian
cancer families: 5382insC is the most frequent mutation
observed. Cancer Lett 2002: 185: 61–70.

11. Kroupis C, Lianidou E, Goutas N et al. Atypical medullary
breast carcinoma in a family carrying the 5382insC BRCA-1
mutation. Breast J 2003: 9: 260–262.

12. Ridolfi RL, Rosen PP, Port A et al. Medullary carcinoma of
the breast: a clinicopathologic study with 10 year follow-up.
Cancer 1977: 40: 1365–1385.

13. Rapin V, Contesso G, Mouriesse H et al. Medullary breast
carcinoma. A reevaluation of 95 cases of breast cancer with
inflammatory stroma. Cancer 1988: 61: 2503–2510.

Correspondence:
Michael B. Petersen
Director, Department of Genetics
Institute of Child Health
‘Aghia Sophia’ Childrens Hospital
GR-11527 Athens
Greece
Tel.: þ30 210 7467789
Fax: þ30 210 7700111
E-mail: petersen@otenet.gr

Letter to the Editor

344


