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Hereditary breast and ovarian cancer syndrome is an inherited cancer-susceptibility syndrome with multiple
family members with breast cancer or ovarian cancer or both, the presence of both breast cancer and ova-
rian cancer in a single individual, and early age of breast cancer onset. BRCA1 and BRCA2 tumor suppressor
gene mutations are responsible for the vast majority of inheritance of breast and ovarian cancers. App-
roximately 10% of ovarian cancer patients and approximately 3-5% of breast cancer patients have predomi-
nating BRCA1 and BRCA2 gene mutations. Preimplantation genetic diagnosis (PGD) is an alternative to
conventional prenatal diagnostic techniques such as amniocentesis and chorionic villus sampling. Prenatal
diagnosis for BRCA mutation in an ongoing pregnancy and pregnancy termination brings some ethical and
psychological questions together. Hence, it may be favorable to perform PGD for patients with BRCA muta-
tions. Eventually, PGD may be recommended at least to the infertile patients with BRCA mutation who sho-
uld already undergo in vitro ifertilization IVF (in vitro fertilization).
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Ve "l":

Herediter meme ve over kanseri sendromu meme, over veya her ikisinin birden kanserine sahip birden fazla
aile Uyesinin bulundugu, bir bireyde hem meme hem de over kanserinin gorildiigu, ve erken baslangicl
meme kanseri gorilen kalitsal bir kanser yatkinlik sendromudur. Meme ve over kanseri kalitiminin biyik
¢ogunlugundan BRCA1 ve BRCA2 timor stipresor gen mutasyonlari sorumludur. Over kanserlerinin yaklasik
%10'unda ve meme kanserlerinin yaklasik %3-5'inde buytik oranda BRCA1 ve BRCA2 mutasyonlari géraltir.
Preimplantasyon genetic tani (PGT) amniyosentez ve koryon villiis 6rneklemesi gibi geleneksel prenatal tani
tekniklerinin bir alternatifidir. Devam etmekte olan bir gebelikte BRCA mutasyonunun prenatal teshis edil-
mesi ve gebeligin sonlandirlmasi konusu beraberinde bazi etik ve psikolojik sorular da tasimaktadir. Bu
nedenle, BRCA mutasyonu olanlarda PGT uygulanmasi daha uygun olabilir. Nihayetinde, PGT en azindan
BRCA mutasyonu olan ve zaten IVF uygulanacak infertil hastalara 6nerilebilir.
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Preimplantation genetic diagnosis is a

recent and emerging technique with
its advantages and disadvantages.
Although the true indications for this
new technique are still controversial,
it may be very helpful in prevention
of some mortal diseases such as inhe-
rited late onset cancers. Hereditary
breast and ovarian cancer syndrome
is an inherited cancer-susceptibility
syndrome with multiple family mem-
bers with breast cancer or ovarian
cancer or both, the presence of both
breast cancer and ovarian cancer in a
single individual, and eatly age of
breast cancer onset. BRCA1 and
BRCA2 tumor suppressor gene mu-
tations are responsible for the vast
majority of inheritance of breast and
ovarian cancers. Approximately 10%
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of ovarian cancer patients and app-
roximately 3-5% of breast cancer pa-
tients have predominating BRCAL1
and BRCA2 gene mutations. Altho-
ugh being BRCA1/2 mutation cartier
just expresses an increased cancer
risk, some ethical issues arise about
the prenatal diagnosis. Preimplanta-
tion genetic diagnosis gives the chan-
ce of selecting embryos without
BRCA1/2 mutations. But, for a ferti-
le couple this procedure brings an
exhausting and expensive in vitro fer-
tilization attempt together. However,
preimplantation  genetic  diagnosis
may be a good option for infertile
BRCA1/2 mutation carriers who are
already candidates for in vitro fertili-
zation.
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Preimplantation Genetic Diagnosis

and Genetic Counseling

Preimplantation genetic testing refers to

a technique for prenatal diagnosis of
cytogenetic and mendelian disorders
via biopsy of one or two cells from
an in vitro embryo at the 6 to 8 cell
stage (developmental day 3) or from
a polar body (1,2). The term preimp-
lantation genetic diagnosis (PGD) is
used when testing is performed to
identify a known heritable chromo-
somal abnormality or a gene muta-
tion. PGD is an alternative to con-
ventional prenatal diagnostic tech-
niques such as amniocentesis and
chorionic villus sampling. The advan-
tage of PGD is avoidance of intraute-
rine transfer of affected embryos. It
may have additional value for impro-
ving pregnancy rates associated with
assisted reproductive technologies
(ART), as well as screening for gene-
tic problems not conventionally asso-
ciated with invasive prenatal diagnos-
tic techniques.

There are some disadvantages of PGD

compared to conventional prenatal
diagnostic methods. Even if the co-
uple is fertile, In Vitro Fertilization
(IVF) is required to conceive when
PGD is the choice. In Vitro Fertiliza-
tion (IVF) is an expensive, exhausting
and time consuming procedure and
has some risks, such as ovarian hy-
perstimulation syndrome and multip-
le pregnancies. In addition, fetal
structural anomalies not associated
with cytogenetic or single gene disor-
ders are not detected by PGD, but
can often be identified by sonog-
raphy performed in conjunction with
conventional  prenatal  diagnostic
methods.

Indications for Preimplantation

Genetic Diagnosis

Potential indications for PGD include

avoidance of pregnancy termination
with an affected child, preselection of
HLA type to permit treatment of a
sibling by cord blood transfusion or
bone marrow transplantation, sex se-
lection, improvement of ongoing
pregnancy rates and detection of

structural chromosomal abnormali-
ties and single gene disorders. The
expanding identification of genes and
proteins associated with particular di-
seases, syndromes, conditions, and
phenotypes are pushing the current
barriers and limitations of PGD. The
technique has already been used to
screen for mutations associated with
certain heritable cancers and for pre-
disposition to eatly-onset Alzheimer
disease (3,4), uncommon indications
for conventional prenatal testing.

Preimplantation genetic diagnosis invol-

ving IVF and embtyo biopsy was de-
veloped to prevent pregnancies affec-
ted with serious life-threatening gene-
tic diseases. It has been used for high
penetrance recessive disorders like
cystic fibrosis and B-thalassaemia,
dominant disorders like Huntington’s
disease and myotonic dystrophy and
X-linked disorders like Fragile X and
Duchenne muscular dystrophy which
occur eatly in life and for high penet-
rance cancer syndromes like familial
adenomatous polyposis coli and mul-
tiple endocrine neoplasia that occur
later in life (5).

Recently there has been a debate about

extending the use of PGD to include
lower penetrance, late onset cancer
susceptibility syndromes such as he-
reditary breast and ovarian cancer
(HBOC) (6). Genetic counseling and
testing for breast and ovarian cancers
are mainly concerning the oncologic
care, but some important questions
regarding cancer risk for themselves
and their siblings particularly daugh-
ters, the benefits of genetic testing,
and the efficacy of management op-
tions for those at increased risk te-
main unanswered. A critical issue is
determining which patients’ daugh-
ters are most likely to harbor gene
mutations that can be identified by
genetic testing. In May 2006, the UK
Human Fertilization and Embryology
Authority (HFEA) decided that in
principle it was appropriate for PGD
to be available for HBOC. A family
history of breast or ovarian cancer,
particularly before the age of 50 years
in a first order relative, and Ashkena-
zi Jewish ancestry are risk factors for
BRCA1 or BRCA2 mutations.

Hereditary Breast and Ovarian

Cancer

Hereditary breast and ovarian cancer

syndrome is an inherited cancer-
susceptibility syndrome. The hall-
marks of this syndrome are multiple
family members with breast cancer or
ovarian cancer or both, the presence
of both breast cancer and ovarian
cancer in a single individual and on-
set of breast cancer at eatly ages.

One of the most important risk factors

for breast and ovarian cancers is fa-
mily history. A positive family history
significantly increases a woman's risk
for breast cancer. 20-30% of women
with breast cancer have at least one
relative with the disease (7,8).
However, the majority of women
with a positive family history do not
have "hereditary" breast cancer. Most
hereditary breast cancers arise from
mutations in the genes BRCA1 and
BRCAZ2, which are inherited in an au-
tosomal dominant fashion and tho-
ught to function as tumor suppressor

genes ().

Just like breast cancer, inherited genetic

mutations are thought to be associa-
ted with 10% of women with ovarian
cancer. The hereditary ovarian cancer
as well as breast cancer is mainly due
to BRCA1 and BRCA2 gene mutati-
ons. Germline mutations in BRCA1
and BRCA2 account for the vast ma-
jority of families with hereditary bre-
ast and ovarian cancer syndrome.
Approximately 10% of cases of ova-
rian cancer and 3-5% of cases of bre-
ast cancer are due to mutations in
BRCA1 and BRCA2 (9,10). Carriers
were predicted to have at least 15-
fold age-specific risk of ovarian can-
cer compared with non-carriers (11).
The estimated risk was 2% by the age
of 50 years and 16% by the age of 70
years compared with the non-carrier
risk of 0.4% by 50 years and 1.6% by
70 years (12).

BRCA1 and BRCA2 Mutations

BRCAL1 is located on the long arm of

chromosome 17q, and BRCA2 is lo-
cated on chromosome 13q12. More
than 2500 different mutations have
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been reported for BRCA1 and
BRCA2. BRCA1 and BRCA2 are
tumor suppressor genes that encode
proteins that function in the DNA
repair process. Although individuals
with hereditary breast and ovarian
cancer syndrome inherit one defecti-
ve allele in BRCA1 or BRCA2 from
their father or mother, they have a
second, functional allele. If the se-
cond allele becomes nonfunctional,
cancer can develop through the ac-
cumulation of additional mutations.
This situation is called as the “two-hit
hypothesis™ (13).

In general population, the incidence of

BRCA mutations is between 1/300
and 1/800 (14). For a woman with a
BRCA1 mutation, the risk of ovarian
cancer is 39-46%. For a woman with
a BRCA2 mutation, the risk of ova-
rian cancer is 12-20%. The estimated
lifetime risk of breast cancer with a
BRCA1 or BRCA2 mutation is 65-
74% (15,16). For women with breast
cancer, the 10-year risk of developing
ovatian cancer is 12.7% for BRCA1
mutation carriers and 6.8% for
BRCA2 mutation carrtiers (17). Ova-
rian cancer associated with BRCA1
and BRCA2 mutations has a distinct
histological ~ phenotype;  predomi-
nantly of high grade serous or endo-
metrioid histology (18). Primary fal-
lopian tube and primary peritoneal
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