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INTRODUCTION 

Breast cancer is one of the most serious diseases, not 

only because of its high incidence but also because it leads 

to high death rate in women in the western industrial 

countries. Approximately more than 700000 breast cancer 

patients are diagnosed in the whole world annually and it 

remains the leading cause of death among women aged 40 

to 50 years (Pazdur et al., 2008).  

In the United States, it is the second most common 

cause of cancer death in women after lung cancer. U.S. 

women have a one in eight lifetime chance of developing 

invasive breast cancer and an almost 3% chance of breast 

cancer causing their death. Breast cancer is the commonest 

malignancy among Egyptian females, accounting for about 

33% of female cancer cases in Egyptian National Cancer 

Institute (NCI) (ELBolkainy et al., 2005). 

Hereditary breast cancer occurs in all ethnic and 

racial populations overall prevalence of BRCA1/2 

mutations is estimated to be from 1:400 to 1:800.  The 

majority of breast cancer are sporadic occurs randomly and 

somatic genetic alterations (Couch and Weber; 2002). 

Hereditary breast cancer may eventuate as a result of 

mutations on several specific gene loci including BRCA1, 

BRCA2, ATM gene, PTEN and p53.  Several other less 

frequently occurring predisposition genes such as the 

androgen receptor gene (AR), the HNPCC genes and the 

http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/mutation/
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estrogen receptor gene may also be involved, but to a lesser 

extent. Overall, approximately 5-10% of all breast cancers 

are thought to involve one of these inherited predisposition 

genes, with BRCA1 and BRCA2 being responsible for as 

much as 90% of this group (Barrois  et al., 2004). 

Initial reports of BRCA1-linked cases confirmed an 

excess of cancers with medullary features, lymphocytic 

infiltration and syncytial growth patterns. BRCA1-linked 

tumors also tended to be of higher grade than nonhereditary 

cancers, and are more frequently negative for ERs and 

progesterone receptors (PRs). C-erbB-2 and cyclin D and 

are more likely to be positive for p53 over expression. 

Ductal carcinoma-in-situ (DCIS) is rare in carriers 

compared with control patients without mutations. Tumors 

associated with BRCA2 mutations tend to be similar to 

their nonhereditary counterparts (Lakhani et al., 1998). 

Breast cancers can be classified by different 

schemata. Every aspect influences treatment response and 

prognosis Classification aspects include stage (TNM), 

pathology, grade, receptor status, and the presence or 

absence of genes as determined by DNA testing. Most 

breast cancers are derived from the epithelium lining the 

ducts or lobules, and these cancers are classified as ductal 

or lobular carcinoma.  

Carcinoma in situ is growth of low grade cancerous 

or precancerous cells in particular tissue compartment such 

as the mammary duct without invasion of the surrounding 

http://en.wikipedia.org/wiki/Mammary_ductal_carcinoma
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tissue. The most common form of breast cancer is invasive 

ductal breast cancer, which develops in the cells that line 

the breast ducts. Invasive ductal breast cancer accounts for 

about 80% of all cases of breast cancer (Romond et al., 

2005). 

Molecular genetic testing for germ line BRCA1 and 

BRCA2 mutations is available on a clinical basis for 

individuals who are identified to be at high risk based on 

their personal and/or family history and for at-risk relatives 

of an individual with an identified germ line BRCA1 or 

BRCA2 mutation (Frank et al., 2002). 

Clinical testing of these mutations includes:  

1.Targeted mutation analysis: Targeted mutation analysis 

may be population-specific and include mutations known 

to be found at greater frequencies in individuals of 

certain ethnic background.  

2.Sequence analysis: Sequence analysis combined with 

other methods can detect both common and family-

specific BRCA1 and BRCA2 mutations and are 

recommended when the mutation in a family is not 

known, except in individuals of Ashkenazi Jewish 

descent. Both sequence analysis and deletion analysis 

may be required to detect complex BRCA1 or BRCA2 

alleles that have a deletion of an exon or a deletion of 

several hundred or thousand nucleotides along with novel 

inserted sequences. 

http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/molecular-genetic-testing/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/germline/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/mutation/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/family-history/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/germline/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/mutation/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/targeted-mutation-analysis/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/targeted-mutation-analysis/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/mutation/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/sequence-analysis/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/sequence-analysis/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/mutation/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/mutation/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/ashkenazi-jewish/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/sequence-analysis/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/deletion/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/allele/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/deletion/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/exon/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/deletion/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/nucleotide/
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3.Deletion/duplication analysis: Various methods can be 

used for the analysis of structural genomic abnormalities, 

such as large deletions, duplications, or rearrangements 

(Frank  et al., 2002). 

The National Comprehensive Cancer Network 

(NCCN) has published practice guidelines for the 

management of individuals with a hereditary breast cancer 

risk (Daly et al., 2010). 

Breast cancer screening guidelines include: 

- Monthly breast self-examination starting in early 

adulthood. 

- Semiannual clinical breast examination beginning at age 

25 years 

- Annual mammography and breast MRI beginning at age 25-35 

years. 

Prenatal testing for a BRCA1 or BRCA2 germ line 

mutation is technically possible by analysis of DNA extracted 

from fetal cells obtained by amniocentesis usually performed 

at about 15 to 18 weeks' gestation or chorionic villus 

sampling (CVS) at about ten to 12 weeks' gestation. 

Preimplantation genetic diagnosis (PGD) may be available for 

families in which a BRCA1 or BRCA2 germ line mutation. 

Breast cancer is usually treated with surgery and then 

possibly with chemotherapy or radiation, or both. Hormone 

positive cancers are treated with long term hormone 

blocking therapy; treatments are given with increasing 

http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/deletion-duplication-analysis/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/deletion/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/duplication/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/rearrangement/
http://www.ncbi.nlm.nih.gov/books/NBK1247/#brca1.REF.daly.2010.562
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/screening/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/germline-mutation/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/germline-mutation/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/dna/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/germline-mutation/
http://en.wikipedia.org/wiki/Surgery

