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Approximately 20 years after identification of mutations in genes associated with breast cancer (BRCA-1,2), the number of women having
BRCA-1,2 tests doubled after the famous artist Angelina Jolie who was a BRCA-1 carrier underwent bilateral prophylactic mastectomy
(1). The number of women having prophylactic bilateral mastectomy based on a positive test is also increasing. These results emphasize
the role of a well-known person in creating awareness.

Breast-conserving surgery has been a standard in breast cancer surgery for neatly thirty years, and currently lack of ink staining on the
specimen is considered as a negative surgical margin. However, the surgical treatment of women diagnosed with breast cancer and carry
BRCA- 1,2 is not yet standard. In this group of patients, the treatment of choice is bilateral subcutaneous mastectomy and salpingo-
oophorectomy over the age of 40 years, while at a younger age, in patients who desire to give birth and breastfeed; the decision to choose
such a treatment is usually difficult.

Currently, it is accepted that the diagnosis and treatment of breast cancer should be individualized, and planning should be made accord-
ing to the patients and the tumors clinical and genetic characteristics. Similarly, the decision for surgical treatment should be based on
patient age and tumor characteristics in BRCA 1,2 carriers. This article focuses on an actual young, nulliparous patient who was diagnosed
with breast cancer.

Case Presentation

Our patient AK is 33 years old, has a mass in the upper outer quadrant of the right breast. She is nulliparous, age at first menstruation is
9 years. On physical examination, both breasts are dense; there is a 15 mm nodular mass on her right breast at 9 o’clock position, with no
palpable axillary node. On mammography an asymmetrical density, and on ultrasonography a lobulated, hypovascular mass was observed
on her right breast, which was considered as degenerated fibroadenoma (Figure 1, 2). On MRI, the lesion on the upper outer quadrant of
the right breast showed cystic degeneration and Type II curve (Figure 3). The tru-cut biopsy was invasive ductal carcinoma, with triple-
negative molecular subtype. Pedigree history showed that her mother’s grandmother and mother’s aunt had breast, her grandmother and
mother had ovarian cancer. Her genetic testing for BRCA 1 and 2 mutations was positive. In addition, she had clinical stage I breast cancer.

Question

If this patient diagnosed with right breast cancer, and she did not have BRCA mutation, which type of surgery would be suggested?

1. Lumpectomy + sentinel lymph node biopsy (SLNB)
2. Mastectomy + SLNB
3. Subcutaneous mastectomy + silicone prosthesis reconstruction + SLNB

Answer

In a patient with right-sided breast cancer and no genetic carrier status, the ideal surgical treatment to be offered is lumpectomy-SLNB, if
the breast tumor ratio is appropriate. If the patient previously received radiation therapy to the chest wall, or radiation therapy is contra-
indicated due to collagen disease (lupus erythematosus, dermatomyositis, etc.), or if she prefers mastectomy, or if radiotherapy is necessary
after subcutaneous mastectomy + reconstruction, then classic mastectomy + SLNB can be performed. If the patient prefers mastectomy
and radiation therapy is not required, subcutaneous mastectomy + silicone prosthesis reconstruction+ SLNB may be suggested as a third
alternative.
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Figure 1. The pre-operative mammogram of the patient: an
asymmetrical image on the upper external quadrant of the right
breast on MLO graph

Figure 2. A lobular, hypovascular mass suggesting degenerative
fibroadenoma in the right breast at 9 o'clock on the pre-operative
ultrasonography of the patient

Question

If this patient diagnosed with right breast cancer had BRCA muta-
tion, which type of surgery would be suggested?

1. Right lumpectomy + SLNB
2. Right mastectomy + SLNB
3. Right subcutaneous mastectomy + SLNB; Left prophylactic mas-

tectomy + SLNB

Figure 3. A mass with cystic degeneration and a Type Il curve on the
upper external quadrant of the right breast on the pre-operative
MRI of the patient
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Figure 4. Normal appearance of the right breast on the post-operative
mammogram of the patient at the postoperative third year

In a recent prospective analysis (EMBRACE study), 978 BRCA-1 and
909 BRCA-2 mutation carriers were evaluated and the risk until 70
years of age in BRCA-1 carriers was reported as 60% (44-75%) for
breast cancer, 59% for ovarian cancer (%43-76), 83% for another
breast cancer (69-94%) (2). The risk in BRCA-2 carriers is 55% (%
41-70) for breast cancer, 16.5% (7.5-34%) for ovarian cancer, and
62%% (44-79.5%) for contraletaral breast cancer (2-3).

Breast conserving surgery and radiotherapy are being implemented as
a standard treatment for a long time in early-stage and selected breast
cancer patients with a similar survival rate to mastectomy (3, 4). Nev-
ertheless, several aspects should be considered in the decision making
process for surgical treatment in BRCA carriers with breast cancer: 1.
Local recurrence within the same breast, risk of contra-lateral breast
cancer, 2. The effect of prophylactic mastectomy on survival, 3. The
factors that increase or decrease the risk of breast cancer on the same or
the opposite breast. Most of the studies regarding these questions are
retrospective studies with controversial results (5-14).

Answers
If this patient diagnosed with right breast cancer had BRCA muta-
tion, which type of surgery would be suggested?

1. Right lumpectomy + SLNB

Local recurrence in BRCA mutation carriers with breast cancer
undergoing breast-conserving surgery (BCS)
In a meta-analysis, twenty-three studies were found to be eligible for eval-
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uation. In 10 of these, local recurrence rates following breast conserving
surgery (BCS) in patients with and without the mutation were evalu-
ated (15). The local recurrence rate was 17% in BRCA mutation carriers,
while this rate was 11% in patients without BRCA mutation and this
difference was not statistically significant (p=0.07). Whether the patient
has or does not have BRCA-1 or 2 mutation does not affect the patients
local recurrence rate (p=0.2). This result shows that local treatment with
radiotherapy is equally effective in patients with mutation carriers. With
longer follow-up, local recurrence rate increases in mutation carriers; this
can be explained by detection of true local recurrence in these patients.

Overall survival in BRCA mutation carriers with breast cancer un-
dergoing breast-conserving surgery (BCS)

Survival rates of breast cancer patients with or without mutation un-
dergoing BCS were identified to be similar in studies regarding overall
survival and breast cancer related survival rates (10, 15).

In one of the studies on breast cancer-specific survival rate, there was
no difference in terms of survival in 5-year follow-up. On the other
hand, another study reported higher mortality rates in mutation carri-
ers at 116 months of follow-up (15, 16).

Factors that increase the risk of local recurrence in BRCA mutation
carriers diagnosed with breast cancer undergoing BCS

Factors increasing local/regional recurrence in the same breast or con-
tra-lateral breast cancer should be taken into account in the decision
making process for surgical treatment of mutation carriers with breast
cancer, and it should be decided if these risk factors mandate a more
radical surgical treatment. It was reported that adjuvant chemotherapy,
the use of tamoxifen and bilateral salpingo-oopherectomy (BSO) re-
duced local recurrence rate following BCS (15). Age, surgical margins,
axillary involvement, tumor stage, grade, and estrogen receptor posi-
tivity were not shown to be associated with local recurrence.

Adjuvant chemotherapy and BSO reduces local recurrence by 50% in the
same breast: BRCA1/2-associated breast cancer is more sensitive to che-
motherapy, in addition, the observed reduction in risk in carrier patients
with breast cancer and BSO is similar to the risk reduction by BSO in
carriers without breast cancer (17). Consequently, in carriers with breast
cancer, aggressive surgery (mastectomy, mastectomy + contra-lateral pro-
phylactic mastectomy) may be more appropriate if BSO is not performed.

2. Right mastectomy and sentinel lymph node biopsy

Local recurrence after mastectomy for breast cancer in BRCA
mutation carriers

There is only one study comparing local recurrence in BRCA mutation
carriers with breast cancer after mastectomy and breast conserving surgery
(16, 17). This study reported quite high local recurrence rates after 15
years in BCS (23.5% and 5.5%), however, breast cancer specific (92.8%
and 93.5%) and overall survival rates (89.8% and 93.8%) were similar.

Local recurrences were mostly in the form of new primary in mutation
carriers and as true recurrences after mastectomy. The difference in
survival between BCS and mastectomy is related to the more frequent
true recurrences, which have a worse prognosis, in mutation carriers

following BCS (18, 19).

3. Right subcutaneous mastectomy + SLNB; Left prophylactic
mastectomy + SLNB

Contra-lateral breast cancer risk in BRCA mutation carriers
In a meta-analysis published last year and included 14 studies, it was
identified that contra-lateral prophylactic mastectomy in BRCA carri-

ers and/or patients with family history of breast cancer reduces the risk
of metachronous breast cancer, but it did not affect overall or disease-
specific survival rates (20).

Another meta-analysis evaluated the risk of cancer in the opposite
breast in breast cancer patients with and without BRCA mutation
(15). This risk was 24% in BRCA carriers, and 7% in patients without
the mutation, in other words, the risk was 3.5 times higher in muta-
tion carriers.

Contra-lateral breast cancer risk in BRCA-1 and BRCA-2 mutation
carriers

Studies on the risk of contra-lateral breast cancer in breast cancer pa-
tients reported contra-lateral breast cancer rate as 21% for BRCA-1
carriers, and as 15% in BRCA-2 carriers (15). Carriers of BRCA 1
have been identified to display more aggressive molecular subtypes
(triple negative and basal like) than BRCA-2 carriers. Additionally, it
was reported that tamoxifen or prophylactic BSO had more protective
effect in BRCA-2 mutation carriers, and BRCA-1 carriers show more
estrogen receptor negativity.

Risk factors for contra-lateral breast cancer in BRCA mutation
carriers

Bilateral salpingo-oopherectomy (BSO), older age at diagnosis (>50),
tamoxifen and adjuvant chemotherapy were found to be important
factors in reducing the risk of cancer in the contra-lateral breast in
BRCA mutation carriers (15). Adjuvant tamoxifen and BSO are
known to decrease the risk of cancer in the contra-lateral breast by
50%. Continuing treatment with aromatase enzyme inhibitors follow-
ing BSO will further reduce the risk of contra-lateral breast cancer.
Contra-lateral breast cancer risk is decreased in relation to more ad-
vanced age on diagnosis. As a result, mastectomy to the breast with
cancer and prophylactic mastectomy for the other breast may be pre-
ferred in women without BSO or tamoxifen.

Overall and disease-specific survival rates after mastectomy —
contra-lateral prophylactic mastectomy for breast cancer in BRCA
mutation carriers

In studies comparing BRCA carriers undergoing mastectomy to the
cancer-bearing breast and prophylactic mastectomy to the opposite
side with mastectomy alone, it has been shown that contra-lateral pro-
phylactic mastectomy did not increase survival (10-16).

Bilateral mastectomy prevents breast cancer development in the con-
tralateral breast to a large extent in BRCA-1,2 carriers (20). However,
bilateral mastectomy was not identified to alter survival in another
meta-analysis (15). Heemskerk-Gerritsen et al. (21) investigated the
contribution of prophylactic mastectomy on survival, in patients with
breast cancer who underwent prophylactic contralateral mastectomy
in the Netherlands. The median follow-up of the patients was 11.4
years, and the risk of contralateral breast cancer was significantly low-
er in patients with prophylactic mastectomy. The mortality rate was
9.6% in the group with contralateral mastectomy, while it was 21.6%
in the group without this procedure. The mortality rate was higher
especially in patients under the age of 40, those not receiving chemo-
therapy, primary cancer with triple negative molecular subtype, and
histological grade 3. However, in this study, patients who underwent
mastectomy received more systemic therapy; and this difference can be
explained by the fact that BRCA mutation carriers are more sensitive
to chemotherapy (22, 23). Therefore, the survival benefit of prophylac-
tic mastectomy to the contralateral breast remains unanswered, requir-

ing prospective randomized studies in this regard.
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Figure 5. Normal appearance of the right breast on the post-
operative MRI of the patient at the postoperative third year

Figure 6. Appearance at the postoperative third year

Psychosocial and emotional effects of prophylactic mastectomy
An important and unique aspect of prophylactic mastectomy is psy-
chosocial and emotional consequences related to such a procedure.
Some studies showed that psychosocial effects and quality of life were
similar in patients with and without prophylactic mastectomy (24-
26), whereas other studies indicate that it has a negative impact on
body image and sexuality (24-26). Therefore, when choosing the most
appropriate surgical treatment for breast cancer in mutation carriers,
psychosocial aspects should also be taken into consideration.

Available data do not allow us to create clinical guidelines for the sur-
gical treatment of unilateral breast cancer in BRCA mutation carri-
ers. Therefore, each patient should be assessed individually by clinical,
pathological, and psychosocial features. For that reason, discussing
details with the patient before making a final decision for surgery, and
asking for psychologic and genetic consultations will be quite helpful
in the mutual selection of treatment. This discussion should include
new evidence on the reliability of BCS in providing oncologic safety,
the 3.5-fold increased risk of contra-lateral breast cancer, the psycho-
social consequences of prophylactic mastectomy, and the presence of
proven factors that alter local recurrence and contra-lateral breast can-
cer risks.

In conclusion, our patient who was 33 years of age at diagnosis un-
derwent lumpectomy+ SLNB based on her age, nulli-parity and her

own choice. Stage I [pTlc (12 mm) NO MO], triple negative, Ki-67
85% breast cancer was identified. Chemotherapy with adriamycin and
taxanes, radiotherapy and tamoxifen were used as adjuvant therapy.
Her physical examination and radiographic examinations are normal
at postoperative 3 years (Figures 4-6). The patient was suggested to un-
dergo bilateral subcutaneous mastectomy + reconstruction at age 40.
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