
A ngelina Jolie’s mother and 
maternal grandmother died 
of ovarian cancer; her moth-

er’s sister died of breast cancer. After 
testing positive for a clinically sig-
nificant BRCA mutation, Ms. Jolie 
became a “previvor,” a woman who 
is currently healthy but at very high 
risk for developing a life-threaten-
ing breast or ovarian malignancy. 
Advances in genetic testing will result 
in many more women being identi-
fied as BRCA previvors. These women 
face many daunting decisions con-
cerning options for risk-reducing 
breast and pelvic surgery. We gyne-
cologists need to be prepared to help 
shepherd them through this process. 

Which of our patients 
should be tested for 
BRCA mutations?
Experts have provided complex guid-
ance on who should be tested for a 
BRCA mutation.1 These recommen-
dations include testing women with 
a personal history of: 
•	 epithelial ovarian cancer 
•	 fallopian tube cancer, or 
•	 primary peritoneal cancer. 
Women with a personal history of 
breast cancer at an early age also 
should consider being tested. If 
women with breast or ovarian cancer, 

or both, test positive for BRCA1 or 
BRCA2, then living family members 
can be offered testing. 

Healthy women with a fam-
ily history of breast and/or ovarian 
cancer also may benefit from genetic 
testing. My clinical experience is that, 
unless the family history is as dra-
matic as that of Ms. Jolie, it requires 
considerable time and expertise to 
assemble a valid extended-family 
history and provide an estimate of 
risk. This task may be best complet-
ed by a genetic counselor. A simple, 
Web-based BRCA risk-assessment 
tool is provided by Myriad Genetics.2

A clinically significant BRCA 
mutation is detected. What is 
your patient’s risk? 
Unfortunately, women with BRCA 
mutations are at very high risk for 
breast and ovarian cancer. 
BRCA1. For patients with a BRCA1 
mutation, the mean cumulative can-
cer risk to age 70 years is approxi-
mately 57% for breast cancer (95% 
confidence interval [CI], 47% to 66%) 
and 40% for ovarian cancer (95% CI, 
35% to 46%).3 
BRCA2. For patients with a BRCA2 
mutation, the mean cumulative can-
cer risk to age 70 years is 49% for 
breast cancer (95% CI, 40% to 57%) 
and 18% for ovarian cancer (95% CI,

13% to 23%). tables 1 and 2 (page 12)
provide an approximation of the risk 
of developing breast or ovarian can-
cer for BRCA1 previvors aged 30, 40, 
and 50. The breast and ovarian can-
cer risk for BRCA2 previvors (not 
shown) is less than that for BRCA1 
previvors. 

Options for risk-reducing 
surgery 
Risk-reducing breast and pelvic sur-
gery markedly lessens the risk of 
developing cancer in the breast and 
ovary, decreasing the risk of mortal-
ity not only from breast cancer and 
ovarian cancer but from all causes.4 
How many women choose risk-
reducing surgery, and why? In a 
cohort of 306 healthy BRCA mutation 
carriers in the Netherlands, 10 years 
of follow-up revealed that 75% un-
derwent risk-reducing pelvic surgery, 
and 50% underwent risk-reducing 
mastectomy.5 The age of the woman 
and her desire to preserve child-
bearing strongly influenced the deci-
sion to undergo prophylactic surgery 
and the timing of the surgery. 

Following risk-reducing surgery, 
most women are satisfied with their 
choice. In one follow-up study, the 
authors reported that women who 
had difficulty arriving at a decision 
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were less satisfied with their choice 
to have risk-reducing surgery than 
women who arrived at their decision 
with confidence.6

Risk-reducing breast surgery: 
What’s involved?
As can be seen in tables 1 and 2  on 
page 12, the risk of your 30-year-old 
patient with a BRCA1 mutation de-
veloping breast cancer throughout 
her 30s is much greater than her risk 
of developing ovarian cancer. For this 
patient, bilateral total mastectomy is 
the standard risk-reducing procedure 
because subcutaneous mastectomy 
may leave islands of glandular tissue 
that may serve as a nidus for cancer 
development. However, both nipple-
sparing and skin-sparing mastectomy 
have been reported to be successful 
in most cases, and may be favored 
by many women.8,9 Following risk-
reducing breast surgery, most wom-
en can immediately begin multistage 
breast reconstruction.

Ms. Jolie underwent a “nipple 
delay” surgery 2 weeks before her 
mastectomy. This procedure in-
volves lifting a portion of the nipple 
skin off the underlying breast to 
stimulate the nipple to start drawing 
its blood flow from the surrounding 
skin rather than the underlying tis-
sue. In addition, during the nipple 
delay procedure a biopsy of the tis-
sue from beneath the nipple is per-
formed to ensure that no cancer is 
present. 

Risk-reducing pelvic surgery: 
Essential steps 
The standard operation to reduce the 
risk of ovarian cancer in BRCA muta-
tion carriers is a bilateral salpingo-
oophorectomy (BSO). Additional 
steps should be performed to assess 
for distant disease, including:
•	 careful assessment of all peritoneal 

surfaces

•	 pelvic washing for cytology
•	 omental biopsy
•	 cytologic smear of the diaphragm. 
The fallopian tube should be resect-
ed in its entirety, but cornual resec-
tion is not necessary. Care should 
be taken to remove the entire ovary 
and avoid leaving small remnants of 
the ovary on the proximal vascular 
pedicles. Consideration should be 
given to performing a hysterectomy 
at the time of risk-reducing BSO. If 
the uterus is removed, estrogen-only 
hormone therapy (HT) can be pre-
scribed. Estrogen-only HT causes 
fewer adverse events than combina-
tion estrogen-progestin therapy. 

Two-stage pelvic surgery 
approach
Recent research indicates that high-
grade serous tumors caused by 
BRCA mutations often originate in 
the distal half of the fallopian tube 

and then progress to the ovary. Se-
rous tumors also may arise from the 
ovary or peritoneum.10 Building on 
this finding (that in BRCA previvors 
serous tumors often begin in the 
distal fallopian tube), some experts 
now recommend that a two-stage 
risk-reducing pelvic surgery option 
be offered to women with BRCA mu-
tations. No large clinical trials have 
been reported using the two-stage 
approach to risk-reducing pelvic sur-
gery, but published case series sug-
gest that it is a plausible approach.
Stage 1: Ovary preservation. 
In Stage 1 surgery, the fallopian 
tubes are removed through a lapa-
roscopic approach, but the ovaries 
are preserved. Some experts also 
recommend removal of the fal-
lopian tube–peritoneum–ovarian 
junction.11,12 Stage 1 surgery reduces 
the risk of developing a cancer that 
originates in the fallopian tube and il
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preserves ovarian estradiol and pro-
gesterone secretion, thereby avoid-
ing premature menopause. 
Stage 2: Ovary removal. Years lat-
er, as late as age 50, Stage 2 surgery 
is performed, and the ovaries are re-
moved laparoscopically. 

In the Stage 2 operation, con-
sideration should be given to per-
forming a hysterectomy. Since 
this second surgery will make the 
woman menopausal, concomi-
tant hysterectomy would permit 
estrogen-only HT. 

It should be noted that, for 
BRCA previvors, removing the ova-
ries at an early age is associated with 
a reduced breast cancer risk. The-
two-stage surgical approach does 
not offer this advantage of breast 
cancer risk reduction. 

Appropriate gyn follow-up 
after risk-reducing BSO
Consider HT or estrogen-progestin 
contraceptives. For young, pre-
menopausal women who undergo 
risk-reducing BSO, HT or estrogen-
progestin contraceptives will help to 
reduce the risk of hot flashes, sleep 
disturbance, and symptoms of vagi-
nal dryness. Although there is a the-
oretical concern that estrogen and 
progestin treatment may increase 
the risk of breast cancer, many ex-
perts are comfortable with pre-
scribing estrogen and progestins to 
young BRCA carriers following risk- 
reducing BSO.

If your young, premenopausal 
patient underwent risk-reducing 
BSO but declines HT, a bone density 
test should be obtained within 1 or  

2 years of surgery; you can offer non-
hormonal treatment for her meno-
pausal symptoms.

After undergoing risk-reducing 
BSO, patients should be prescribed 
weight-bearing exercise, vitamin 
D 600 U daily, and calcium supple-
ments. In addition, because of a 5% 
risk of developing a peritoneal can-
cer, provide an annual gynecologic 
exam with CA-125 measurement and 
pelvic sonography every 6 months.13

Appropriate surveillance 
for women who forego 
risk-reducing surgery 
This surveillance strategy may be 
helpful in detecting cancer at an 
early stage: 
1.	Beginning at age 25: Perform clini-

cal breast exam once or twice per 
year

2.	Beginning at age 25, or based on 
individualized assessment influ-
enced by the earliest age of onset 
of cancer in the family: Alternate 
breast magnetic resonance im-
aging and mammography every  
6 months 

3.	Beginning at age 35, or 10 years 
before the earliest age of onset of 
ovarian cancer in the family: Per-
form pelvic examination, CA-125 
measurement, and pelvic sonog-
raphy every 6 months. In women 
with BRCA mutations, estrogen-
progestin contraceptive use may 
reduce the risk of ovarian can-
cer without increasing the risk of 
breast cancer.7

Her genetics can put your 
patient at risk. You are in a 
position to help protect her. 
Imagine prematurely losing your 
mother, mother’s sister, and ma-
ternal grandmother to breast and 
ovarian cancers. Each funeral for a 
young relative resurrects memories 

TABLE 1  Breast cancer mean risk in BRCA1 mutation carriers*

Risk to age 40 Risk to age 50 Risk to age 60

Current 
age (y)

30 10% (8% to 13%) 28% (23% to 34%) 44% (36% to 52%)

40 20% (16% to 25%) 38% (31% to 45%)

50 22% (18% to 27%)

*Predicted mean breast cancer risk (95% confidence intervals in parentheses) for 
currently healthy BRCA1 mutation carriers.3

TABLE 2  Ovarian cancer mean risk in BRCA1 
mutation carriers*

Risk to age 40 Risk to age 50 Risk to age 60

Current 
age (y)

30 2.2% (1.6% to 3.4%) 8.7% (6.7% to 12%) 22% (18% to 27%)

40 6.7% (5.2% to 8.9%) 20% (17% to 24%)

50 15% (12% to 17%)

*Predicted mean ovarian cancer risk (95% confidence intervals in parentheses) for 
currently healthy BRCA1 mutation carriers.3 
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of previous painful losses. The chil-
dren and adults worry, “Who will be 
the next to die?” The early identifica-
tion of families with BRCA mutations 
offers the hope of options to reduce 
premature death, preserving the 
quality of life and keeping families 
intact, so they can gather together for 
enjoyable holidays, not funerals. 

rbarbieri@frontlinemedcom.com

Dr. Barbieri reports no financial rela-
tionships relevant to this article.
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