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Revolutionizing BRCA1 and BRCA2 Research. 

A gift to the U
niversity of Pennsylvania from

 alum
ni M

indy and Jon 
G

ray established the Basser C
enter for BRC

A
, a center focused solely 

on the prevention and treatm
ent of cancers that are associated with 

hereditary BRC
A1 and BRC

A2 m
utations.

The Basser C
enter for BRC

A has a broad m
ission: to use cutting 

edge research in basic and clinical sciences to advance the care of 
individuals living with BRC

A1 and BRC
A2 m

utations.  A
longside our 

research work, the Basser C
enter serves as a center of excellence for 

BRC
A1/2 positive individuals and their fam

ilies, providing a place for 
carriers to go for clinical care, referrals to centers of excellence in their 
geographic area, as well as support and advice. 

To read about the Basser C
enter’s team

 and gain additional 
inform

ation on BRC
A1/2 research, cancer risks and m

anagem
ent, and 

support, as well as BRC
A news, Basser events, and patient stories visit 

us at Basser.org or call 215.349.9093 for an appointm
ent.

This booklet provides inform
ation for carriers of BRC

A1 and BRC
A2 

m
utations. 

Throughout this booklet, words that m
ight be new to you are shown in 

bold and blue.  D
efinitions for these and other term

s related to cancer 
and genetics begin on page 32.
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for BRCA will elim
inate BRCA-related 

cancers  and, in so doing, provide a road 
m

ap for curing other genetic diseases.”
M

indy & Jon G
ray,   

Basser Center Founders
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C
ancer Risks A

ssociated with  
BRC

A1 and BRC
A2 m

utations 
W

hen an individual undergoes genetic testing and receives a positive BRCA1 
or BRCA2 result, this m

eans that they have an inherited m
utation that puts 

them
 at increased risk for certain cancers.  The cancer risks associated with 

BRC
A1 and BRC

A2 are presented as ranges (see Table 1), since cancer risk m
ay 

vary in di!erent fam
ilies or population groups. Som

e studies and laboratories 
report slightly higher or lower risks than sum

m
arized in Table 1.  This is because 

as m
ore individuals undergo genetic testing and m

ore studies that assess risk 
are published, our understanding of cancer risk in individuals with BRC

A1 and 
BRC

A2 m
utations continues to evolve.  For these reasons, risk estim

ates m
ay 

vary from
 one source to the next and m

ay vary as research advances.  A
t present, 

we cannot predict where in the risk range any individual will fall.  There are other 
genetic and lifestyle factors that can influence or m

odify cancer risk associated 
with m

utations in BRC
A1 and BRC

A2.  D
iscovering these factors and refining 

our understanding of the risks associated with them
 m

ay help us provide a m
ore 

accurate individual risk assessm
ent. 

People with m
utations in BRC

A1 or BRC
A2 m

ay develop none, one, or several 
cancers.  U

nfortunately, being diagnosed with one type of cancer does not m
ean 

other cancer risks no longer apply.

For exam
ple, wom

en with BRC
A

 m
utations who have developed one breast 

cancer, are at increased risk of developing a second breast cancer as well as 
ovarian and other cancers.  The risk to develop a second breast cancer depends 
on a person’s age at diagnosis of the first breast cancer, type of breast cancer, 
fam

ily history and whether a person has a BRC
A1 or BRC

A2 m
utation. Therefore, 

depending on these risk factors, the risk of developing a second breast cancer can 
range from

 less than 20% to 50% over one’s lifetim
e.  This should be discussed 

with your doctor.

Table 1: C
ancer Risk Ranges for BRCA1 and BRCA2 carriers

Lifetim
e BRCA1 and BRCA2 C

ancer Risks for W
om

en

TYPE OF CANCER

W
om

an with 
BRCA1 M

utation
W

om
an with 

BRCA2 m
utation

Average wom
an in US 

without m
utation

Breast
60–80%

50–70%
13%

O
varian

30–45%
10–20%

1–2%

Pancreatic
2–3%

3–5%
1%

M
elanom

a
–

3–5%
1–2%

Uterine
1

–
2-3%

1   Lim
ited data suggest a higher chance to develop serous uterine cancer in BRCA1 

m
utation carriers. The overall chances are still low but m

ay be higher than average 
risk wom

en.  M
ore research is needed before this association is fully understood. 

Lifetim
e BRCA1 and BRCA2 C

ancer Risks for M
en

TYPE OF CANCER

M
an with BRCA1 

M
utation

M
an with  

BRCA2 m
utation

Average m
an in US 

without m
utation

Breast
1–5%

5–10%
0.1%

Prostate
2

15-25%
16%

Pancreatic
2–3%

3–5%
1%

M
elanom

a
–

3–5%
1–2%

2  Although there is no convincing evidence of overall increased risk of prostate cancer 
in m

en with BRCA1 m
utations, they m

ay develop prostate cancer at a younger 
age than m

en in the general population. BRCA2 m
utations are associated with an 

increased risk of prostate cancer, which also can be of earlier onset. 
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In addition to the cancers specifically listed in Table 1 (page 3), m
en and wom

en 
with BRC

A
 m

utations appear to have slightly increased risk of developing 
cancers in general.  Therefore, regular m

edical follow-up with prom
pt attention to 

sym
ptom

s is strongly encouraged.  For exam
ple, sym

ptom
s of unexplained weight 

loss and persistent pain, swollen lym
ph nodes, and/or sores that do not heal should 

be evaluated by a physician.

G
eneral Population C

ancer Screening
G

eneral cancer screening recom
m

endations should also be followed by carriers, 
in addition to the m

ore intensive cancer surveillance recom
m

ended for BRC
A

-
related cancers.  M

ultiple organizations and panels m
ake recom

m
endations for 

cancer screening for the general population, m
ost notably The U

nited States 
Preventative Task Force (U

SPSTF).  The U
SPSTF system

atically reviews the 
evidence of e!ectiveness of screening m

ethods and develops recom
m

endations 
for clinical preventive services.  Recom

m
endations change regularly and are 

generally tailored given your personal or fam
ily history, so ask your doctor about 

the following general cancer screening tests.

G
eneral cancer screening in wom

en includes cervical cancer screening. C
ervical 

cancer screening guidelines depend on several factors, including age and if there 
are any signs of high risk hum

an papillom
avirus (H

PV
).  In addition, upon reaching 

m
enopause, all wom

en should be inform
ed about the risk and sym

ptom
s of 

uterine cancer and encouraged to report any unexpected bleeding or spotting to 
their physicians. Please discuss this with your gynecologist. 

G
eneral cancer screening for m

en and wom
en includes colonoscopy. 

C
olonoscopy screening generally starts around 45-50 years of age but m

ay begin 
earlier depending on your personal and fam

ily history.  Please discuss this with 
your prim

ary care physician or gastroenterologist. 

For people aged 20 or older having periodic health exam
s including a cancer-

related check-up and health counseling is recom
m

ended.  D
epending on a person's age 

and gender, exam
s for cancers of the thyroid, oral cavity, skin, lym

ph nodes, and testes as 
well as for som

e non-m
alignant (non-cancerous) diseases are recom

m
ended. 

In addition, if you have a significant history of sm
oking you should also ask your doctor 

about lung cancer screening.

Lifestyle and Environm
ental Factors

Sm
oking rem

ains a significant risk factor for developing cancer.  Sm
oking and exposure to 

second-hand sm
oke should be avoided as a part of a healthy lifestyle. 

In addition to avoiding sm
oking, a healthy lifestyle includes exercising, m

aintaining 
a healthy weight, having a healthy diet, and lim

iting alcohol intake.  C
hoosing foods, 

beverages, and exercise in am
ounts that help you achieve and m

aintain a healthy weight 
is im

portant.  The A
m

erican C
ancer Society recom

m
ends that adults get at least 150 

m
inutes of m

oderate intensity exercise or 75 m
inutes of vigorous intensity activity each 

week, preferably spread out throughout the week.  W
hen it com

es to diet, ensuring a 
good variety of fruits, vegetables, and whole grains and lim

iting processed foods and 
red m

eats is recom
m

ended.  A
lcohol is associated with increased risk for a wide range of 

cancers and should therefore be lim
ited.

Lastly, exposure to radiation can increase cancer risk. Therefore, unnecessary radiation 
risk should be avoided.  For exam

ple, ultraviolet radiation via sun exposure can be lim
ited 

through proper clothing and sunscreen, and tanning beds should be avoided entirely.  
Radiation is often em

ployed as a part of m
edical tests, including m

am
m

ography, and 
also as a form

 of therapy for cancers.  Radiation under these circum
stances is often 

appropriate once the benefits and risks are considered together.  For exam
ple, in wom

en 
who carry BRC

A
 m

utations between the ages of 25 to 29, m
am

m
ography is often 

postponed because the radiation risk outweighs the benefit given that the risk of cancer is 
low, and breasts are dense and hard to im

age on m
am

m
ogram

 during this period of life.  
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C
ancer Risk M

anagem
ent

A
 personalized cancer risk m

anagem
ent  plan can be developed for individuals  

known to be at increased cancer risk due to a m
utation in BRC

A1 or BRC
A2. 

A
 cancer risk m

anagem
ent plan is typically tailored to a person’s unique 

circum
stances and preferences.  You and your doctors will ultim

ately decide  
what plan m

akes the m
ost sense for you.  

C
ancer risk m

anagem
ent generally includes the following categories:

 
     Intensive screening to increase the chances of early detection,  

should cancer develop (pp. 6-11).

 
     C

onsideration of risk-reducing, or prophylactic, surgical rem
oval  

of ovaries and possibly breast tissue (pp. 12-18).

 
     C

hem
oprevention, which is taking a m

edicine shown to lower  
the risk of developing cancer (pp. 19-20).

C
ancer Screening for BRC

A
 C

arriers
G

enerally, cancer that is detected at earlier stages is m
ore easily treated, and 

outcom
es are often better.  Screening recom

m
endations for wom

en and m
en 

with BRC
A1 and BRC

A2 m
utations are detailed in Table 2.  N

ote that screening 
recom

m
endations for BRC

A1/2 m
utation carriers m

ay change as research evolves 
and we develop better m

ethods for detecting cancer early.

Table 2:Screening for W
om

en with M
utations in BRCA1 or BRCA2

T YPE OF CANCER

Screening Procedure
Starting Age

Frequency

Breast

Breast M
RI

25 years
Every 12 m

onths

M
am

m
ogram

30 years
Every 12 m

onths

Physician Breast 
Exam

s
25 years

Every 6 m
onths

Breast Awareness 1
18 years

O
nce every m

onth

O
varian

C
A–125 Blood Test

O
varian Ultrasound

N
ote: There is not a 

strong recom
m

endation 
for these screenings 
because they have not 
been proven e-ective 
at diagnosing ovarian 
cancer.

Consider at age 
30-35

Upon com
pletion 

of childbearing, 
rem

oval of 
ovaries and 
fallopian tubes 
ideally between 
ages 35-40 is 
recom

m
ended.

Consider every 
6–12 m

onths

1   W
om

en should be fam
iliar with their breasts and prom

ptly report changes to their health 
care provider. Periodic, consistent breast self-exam

 (BSE) m
ay facilitate breast awareness. 

Prem
enopausal wom

en m
ay find BSE m

ost inform
ative when perform

ed at the end of 
m

enses. 
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Table 2 C
ontinued: 

Screening for M
en with M

utations in BRCA1 or BRCA2
TYPE OF CANCER

Screening Procedure
Starting Age

Frequency

Breast
Physician Breast Exam

s
35 years

Every 12 m
onths

Prostate
Prostate Exam

 and PSA 
Blood Test

40 years 2
O

nce every year

2  Recom
m

end prostate cancer screening for BRCA2 carriers start between ages 
40-45. Screening could be considered for BRCA1 m

utation carriers.

Breast C
ancer Screening

Screening for breast cancer will not decrease the chance that cancer will develop.  
H

owever, breast cancer screening aim
s to detect breast cancer early, when 

it is m
ost treatable.  Both m

en and wom
en with BRC

A1/2 m
utations should 

be screened for breast cancer.  H
owever, since lifetim

e breast cancer risk and 
anatom

y di!ers between wom
en and m

en, breast cancer screening for wom
en 

and m
en are discussed separately below. 

Breast C
ancer Screening for W

om
en  

O
ver the years, researchers have developed specialized breast cancer screening 

strategies for BRC
A1/2 carriers. This m

eans starting screening at an earlier age 
and using several di!erent screening m

ethods m
ore frequently. Intensive breast 

cancer screening starts at age 25 for BRC
A

-positive wom
en; although, it m

ay 
be recom

m
ended an individual start screening at an earlier age based on the 

youngest age of breast cancer in the fam
ily.  For wom

en, screening involves a 
clinical breast exam

 every 6-12 m
onths and an annual breast M

RI starting at age 
25.  A

t age 30, annual m
am

m
ography is added and is alternated with breast M

RI 
every six m

onths.

A m
am

m
ogram

 is a low-dose X-ray that creates im
ages of the inside of the breasts.  

M
am

m
ography can detect som

e suspicious breast changes that are too sm
all or too 

deep to be felt on breast exam
ination.  A

 newer technology, called 3-dim
ensional (3D

) 
m

am
m

ography, or breast tom
osynthesis, can be done in com

bination with traditional 
m

am
m

ography.  H
ow m

uch this m
odality adds in individuals already getting breast 

M
RIs is unknown.

A
 breast M

RI (M
agnetic Resonance Im

aging) uses a m
agnetic field to create clear 

detailed pictures of the inside of your breasts.  The breast is m
ildly com

pressed during 
the procedure while you are lying on your stom

ach.  A
n intravenous injection of a 

contrast agent that increases the quality of the im
aging is required.  A

 substance 
called gadolinium

 is often used for this purpose and although it is very sensitive for 
the detection of invasive breast cancer, it is also associated with a high rate of false 
positive results that can lead to unnecessary procedures and increased anxiety.  In 
addition, the Food and D

rug A
dm

inistration requires that patients and providers 
be warned regarding gadolinium

-based contrast agents because the m
etal rem

ains 
in the body, including the brain, for m

onths or years, after receiving these drugs.  
G

adolinium
 retention has not been directly linked to adverse health e!ects in patients 

who have norm
al kidney function and the FD

A
 concluded that the benefit of all 

approved gadolinium
-based contrast agents continues to outweigh any potential 

risks.  G
adolinium

 levels in the body are lowest after adm
inistration with certain agents, 

specifically D
otarem

, G
adavist, and ProH

ance.

W
om

en with BRC
A1/2 m

utations should have “breast awareness,” m
eaning they 

should be fam
iliar with their breasts and prom

ptly report changes to their healthcare 
provider.  Periodic, consistent breast self-exam

 (BSE) m
ay facilitate breast awareness.  

Prem
enopausal wom

en m
ay find BSE m

ost inform
ative when perform

ed at the end 
of their m

enses.  G
iven that m

any wom
en will not undergo genetic testing until age 

25, breast self-exam
 should be considered by all wom

en from
 fam

ilies with BRC
A1/2 

m
utations. 

Breast C
ancer Screening for M

en
For m

en with BRC
A1/2 m

utations, breast cancer screening generally starts at age 
35 with annual clinical breast exam

s.  In a clinical breast exam
, a m

edical provider 
exam

ines the chest wall by touch to detect any lum
ps or di!erences.  M

en are also 
recom

m
ended to receive breast self-exam

 training and education starting at age 35.  
Breast self-exam

 can help m
en becom

e fam
iliar with their breast tissue in order to 

prom
ptly report changes to their healthcare provider.
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W
e recom

m
end that if pancreatic cancer screening is pursued, it be done as a part of a clinical 

research study at a center with significant experience and expertise in pancreatic cancer 
screening. 

Screening for pancreatic cancer is typically perform
ed by upper endoscopic ultrasound or 

abdom
inal M

RI.  U
pper endoscopic ultrasound involves placing an instrum

ent called an 
endoscope down your throat while you are under sedation.  The endoscope uses sound 
waves to produce im

ages of your pancreas.  A
bdom

inal M
RI uses a m

agnetic field to create 
detailed pictures of your pancreas. If any suspicious findings are seen on either of these tests, 
additional tests m

ay be required.  Screening can lead to invasive diagnostic procedures like 
biopsies which them

selves increase the chance for pancreatitis (painful inflam
m

ation of the 
pancreas), or even a surgery that reveals only benign findings.

For these reasons, prior to undergoing pancreatic cancer screening, an in-depth discussion is 
advised to consider the potential benefits, risks and lim

itations of the procedures.  

A
t the U

niversity of Pennsylvania, our screening protocols em
ploy endoscopic ultrasound. In 

addition, there m
ay be clinical trials of new m

ethods of pancreatic cancer screening that you 
can learn m

ore about as a part of your consultation. 

N
ote that clinical trials of pancreatic cancer screening do not generally cover the cost of 

endoscopic ultrasound or im
aging, which are billed to you or your insurance as a part of your 

clinical care.  W
hile pancreatic cancer screening is considered prim

arily for individuals with 
a BRC

A
 m

utation and a fam
ily history of pancreatic cancer, there m

ay be som
e options for 

individuals with BRC
A

 m
utations without a fam

ily history of pancreatic cancer.  For current 
studies and m

ore detailed inform
ation, please visit the Pancreatic C

ancer section of the 
following Penn M

edicine website: www.pennm
edicine.org/cancer/navigating-cancer-

care/program
s-and-centers/gastrointestinal-cancer-genetics-and-risk-evaluation-

program
/clinical-trials-and-research.

Research Screening O
ptions

There are m
ultiple research studies currently being conducted through the Basser C

enter 
for BRC

A
 aim

ed at finding better m
ethods for detecting BRC

A
-related cancers early.  It 

is hoped these studies will find even better ways to m
anage high-risk individuals.  C

urrent 
cancer screening opportunities for which you are eligible will be discussed with you as part of 
your genetic counseling sessions. 
 

O
varian C

ancer Screening
O

varian cancer screening involves a transvaginal ultrasound and a blood test called 
C

A
-125, which can be considered every 6-12 m

onths starting between ages 30-35.  

U
ltrasound is an im

aging technique that uses sound waves to create a picture.  
By inserting an ultrasound probe into a wom

an's vagina, doctors can look at the 
ovaries.  H

owever, transvaginal ultrasound often fails to detect ovarian cancer at 
an early stage and can detect changes in the ovaries that are not actually cancer.

C
A

-125 is a protein in the blood shed from
 dam

aged ovary cells and is often 
elevated in wom

en with ovarian cancer.  H
owever, C

A
-125 can also be elevated 

for other reasons unrelated to cancer and m
any early stage ovarian cancers do not 

cause an elevated C
A

-125.

These available m
ethods for ovarian cancer screening often fail to detect ovarian 

cancer at an early stage.  Therefore, it is at the discretion of the doctor and wom
an 

whether these m
ethods are used to screen for ovarian cancer before a wom

an 
decides to have surgery to rem

ove her ovaries and fallopian tubes.

Prostate C
ancer Screening

It is recom
m

ended that m
en with BRC

A2 m
utations initiate prostate cancer 

screening between ages 40 and 45.  M
en with BRC

A1 m
utations m

ay also 
consider starting prostate cancer screening by age 45. Prostate cancer screening 
includes Prostate Specific A

ntigen (PSA) blood test and digital rectal exam
 

(D
RE).  In m

en with BRC
A

 m
utations, in particular BRC

A2 m
utations, prostate 

cancers tend to occur at a younger age and m
ay be m

ore aggressive than prostate 
cancer in m

en without m
utations.  Prostate cancer screening rem

ains controversial 
for m

en in the general population, although screening m
ay be m

ore beneficial for 
m

en with BRC
A

 m
utations due to the increased risk of prostate cancer and the 

increased proportion of those cancers that are aggressive in nature. 

Pancreatic C
ancer Screening

There are no consensus guidelines for pancreatic cancer screening, even in BRC
A

 
m

utation carriers.  Individuals with a strong fam
ily history of pancreatic cancer and a 

BRC
A1 or BRC

A2 m
utation m

ay consider screening for pancreatic cancer. The goal 
of pancreatic screening is to identify pancreatic cancer at earlier and m

ore treatable 
stages.  A

lthough the goal of pancreatic cancer screening is early detection, there is 
currently very lim

ited data to suggest that pancreatic cancer screening consistently 
detects pancreatic cancers at an early, treatable stage. 
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Surgical O
ptions for W

om
en with BRC

A1/2 
M

utations
Risk-reducing (prophylactic) m

astectom
y is the rem

oval of healthy breast 
tissue.  It is the m

ost aggressive and e!ective strategy available to reduce breast 
cancer risk.  Som

e wom
en with BRC

A1/2 m
utations choose this option.  W

e and 
others have com

pleted studies showing this procedure lowers breast cancer risk by 
at least 90 percent in wom

en with BRC
A1 and BRC

A2 m
utations.  The estim

ated 
risk of developing a breast cancer after risk-reducing m

astectom
y is 1-2%.  

H
owever, breast cancer screening is a reasonable alternative to risk-reducing 

m
astectom

y.  Screening for breast cancer is usually e!ective in finding breast 
cancer at an early stage, particularly when M

RI is used as one of the screening 
com

ponents.  Som
e types of breast cancer, even if found at an early stage, m

ay still 
require chem

otherapy.  This m
ay im

pact the decisions of som
e wom

en regarding 
risk-reducing m

astectom
y. Increased breast cancer screening can also be used in 

com
bination with m

edications shown to reduce breast cancer risk. 

Reviewing a person's breast cancer risk by age or decade with a genetic counselor 
can be helpful in determ

ining when to consider the option of prophylactic surgery 
(see G

raphs 1 and 2).  Surgery is a very personal decision and we recom
m

end 
wom

en fully investigate all their options.

For wom
en considering a prophylactic m

astectom
y, it is often helpful to consult 

with a plastic surgeon to learn about options for breast reconstruction.

O
ptions for breast reconstruction include im

plant and tissue-based reconstruction.  
It is im

portant to discuss your options with your surgeon, including the pros and 
cons of di!erent types of surgery, recovery tim

e, and potential risks of surgery.

Im
plant-based reconstruction is a one- or two-step procedure that takes place 

over two to sixth m
onths.  In som

e situations, im
plants can be placed at the tim

e 
of m

astectom
y in a one-step procedure.  In two-step reconstruction, a tissue 

expander, which is a balloon device, is placed underneath the skin and m
uscles of 

the chest wall.  Then, over a period of several m
onths, the expanders are inflated in 

the o"
ce to stretch the m

uscles and tissue to accom
m

odate the im
plants.  In the 

second step, the tissue expander is replaced with an im
plant.  Recovery tim

e from
 

these two surgeries is generally two to four weeks. 

In autologous or free "flap" surgery, the breast is reconstructed from
 an individual's 

own tissue, using skin, fat, and occasionally m
uscle from

 another part of the body, 
often the lower abdom

en.  This is perform
ed in a single surgery.  The hospital stay and 

recovery tim
e are longer than for im

plant reconstruction surgery, with a recovery tim
e of 

approxim
ately six to eight weeks. 

Im
plant and free-flap options also have di!erent potential com

plications.  For exam
ple, 

im
plants are not perm

anent and require m
aintenance. A

ll im
plants have a concern for 

"rupture" and it is recom
m

ended that im
plants be replaced every 10-15 years, on average.  

In addition, there is a risk of infection, hardened scar tissue (called capsular contracture), 
and a rare im

plant-associated lym
phom

a (m
ostly with textured im

plants).  For free flap 
surgery, m

ajor potential risks are com
plications of the abdom

en including scar and hernia. 
There is also a risk that the tissue fails. 

G
iven these com

plexities, we encourage all wom
en considering risk-reducing 

m
astectom

y to gather detailed inform
ation from

 their plastic surgeons and take the tim
e 

they need to m
ake a thoughtful decision.

In addition to deciding whether to have risk-reducing m
astectom

y, individuals m
ust 

consider the tim
ing of such procedures in term

s of age and breast cancer risk.  A
lthough 

the lifetim
e risk for breast and ovarian cancer are high in BRC

A1 and BRC
A2 m

utation 
carriers, they vary across ages.

The below graphs of breast and ovarian cancer risk by age are from
 a large study that 

com
bined patients from

 m
ultiple institutions (Kuchenbaecker et al. 2017 in JA

M
A).  The 

risks presented are up to age 80. Like the cancer risks cited earlier in the booklet, the risks 
below m

ay di!er from
 other sources. 

N
onetheless, the graphs of cancer risk by decade are helpful for understanding the trends 

in cancer risk over a lifetim
e and m

ay help inform
 decisions about the tim

ing of surgeries. 
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The blue bars indicate the average risk (percent chance) that a wom
an with a BRCA1 m

utation 
will develop breast cancer by each age noted across the bottom

.  The vertical line on each  
bar is called an "error bar" and represents the range in which the true risk likely falls.

G
raph 1: BRCA1 Breast C

ancer Risk by D
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G
raph 2: BRCA2 Breast C

ancer Risk by D
ecade

The blue bars indicate the average risk (percent chance) a wom
an with a BRCA2 m

utation 
will develop breast cancer by each age noted across the bottom

.  The vertical line on each 
bar is called an "error bar" and represents the range in which the true risk likely falls.
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Risk-Reducing Bilateral Salpingo-O
ophorectom

y
Risk-reducing bilateral salpingo-oophorectom

y (BSO
) is the rem

oval of healthy 
ovarian and fallopian tube tissue.  W

e strongly recom
m

end risk reducing BSO
 surgery 

after childbearing has been com
pleted.  The m

ajor decision is the tim
ing of the procedure.  

C
urrent guidelines recom

m
end salpingo-oophorectom

y by age 35-40, although the 
recom

m
endations around the tim

ing of this procedure do vary because in general, ovarian 
cancer onset is earlier in BRC

A1 than BRC
A2, as discussed below.  Recent studies 

suggest this approach will reduce ovarian cancer risk by as m
uch as 70-90 percent.

Fallopian tube cancers are very rare but occur m
ore frequently in wom

en with BRC
A1 

and BRC
A2 m

utations.  It is routine for fallopian tubes to be rem
oved at the tim

e of 
oophorectom

y.  There is som
e evidence that ovarian cancers start in the fallopian tubes. 

G
iven this, som

e wom
en ask about having a salpingectom

y, a surgery where the 
fallopian tubes, but not the ovaries, are rem

oved.  Salpingectom
y is not a standard of care 

for risk reduction, although clinical trials of this surgery as an interim
 step with delayed 

oophorectom
y are ongoing.  It is not known if salpingectom

y with delayed oophorectom
y 

is equally e!ective at reducing ovarian cancer risk as the standard approach of rem
oving 

the ovaries and fallopian tubes at the sam
e tim

e.

D
espite pursuing risk-reducing bilateral salpingo-oophorectom

y, a sm
all num

ber of 
wom

en will still develop cancer of the lining of the abdom
en, known as prim

ary peritoneal 
cancer.  This is a disease that behaves like advanced ovarian cancer. 

In addition to significantly reducing ovarian cancer risk, it appears rem
oving the ovaries 

from
 prem

enopausal wom
en also reduces breast cancer risk, though to what degree risk 

is reduced and whether BRC
A1 and BRC

A2 m
utation carriers both gain this benefit is 

unknown. 

Therefore, the overall benefit of risk-reducing salpingo-oophorectom
y is very significant.  

This is im
portant since screening for ovarian cancer is very lim

ited and usually does not 
detect ovarian cancer in the early stages. 

For prem
enopausal wom

en, risk-reducing salpingo-oophorectom
y reduces estrogen 

levels which can im
pact bone and heart health and bring about m

enopausal sym
ptom

s 
such as hot flashes, vaginal dryness, m

ood swings, and sleep disturbances. 

H
owever, once a wom

an has gone through natural m
enopause (no periods for over a 

year), her ovaries are not expected to produce estrogen.  Therefore, rem
oving healthy 

ovaries in a wom
an who has naturally gone through m

enopause is not expected to have 
an im

pact on her sym
ptom

s of m
enopause.

Percentage of riskPercentage of risk
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The blue bars indicate the average risk (percent chance) a wom
an with a BRCA2 m

utation will 
develop ovarian cancer by each age noted across the bottom

. The vertical line on each bar is 
called an "error bar" and represents the range in which the true risk likely falls.

G
raph 4: BRCA2 O

varian C
ancer Risk by Age

Consideration of hysterectom
y at tim

e of prophylactic BSO
 

Som
e wom

en choose to have their uterus rem
oved at the sam

e tim
e their ovaries and 

fallopian tubes are rem
oved.  There are both advantages and disadvantages to this 

approach.

In term
s of advantages, rem

oval of the uterus decreases a wom
an's chance of 

developing uterine cancer.  Lim
ited data suggest a higher chance to develop serous 

uterine cancer in BRC
A1 m

utation carriers.  The overall chances rem
ain low but m

ay 
be higher than average risk wom

en and m
ore research is needed before this association 

is fully understood.  Regardless, the m
edications like tam

oxifen that are considered to 
reduce breast cancer risk in wom

en who carry BRC
A

 m
utations are associated with 

a slightly increased risk for uterine cancer.  This m
ay factor into surgical decisions for 

wom
en who plan to m

anage their risk with chem
oprevention m

edications which are 
discussed in detail below. 

Furtherm
ore, since the fallopian tube connects the ovaries to the uterus, there is 

a possible chance of fallopian tube cancer developing where the tubes have been 
rem

oved from
 the uterus.  A

lthough possible, it is unlikely to happen given that m
ost 

fallopian tube cancers do not start in the side of the tube which attaches to the uterus. 

The potential side e!ects of risk-reducing salpingo-oophorectom
y are detailed 

in later sections on horm
one replacem

ent therapy in prem
enopausal and 

postm
enopausal wom

en (pp.18-19).

In deciding on the tim
ing of risk-reducing salpingo-opphorectom

y, it can 
be helpful to consider how the risk of ovarian cancer varies across ages and 
depending on whether a wom

an carries a BRC
A1 and BRC

A2 m
utation.  The 

risk of ovarian cancer and the average age at the tim
e a wom

an is diagnosed 
with ovarian cancer does di!er between BRC

A1 and BRC
A2 m

utation carriers.  
O

varian cancer risk becom
es m

ore significant for wom
en in their 40s, 50s, 

and beyond.  Even in wom
en with BRC

A1/2 m
utations, it is uncom

m
on to be 

diagnosed with ovarian cancer before the age of 40.  It is im
portant to discuss 

these issues with your providers and how they relate to the tim
ing of risk-reducing 

BSO
.  The below graphs (G

raph 3 and G
raph 4) provide inform

ation on ovarian 
cancer risk by age for carriers of BRC

A1 and BRC
A2 m

utations.

A
s noted earlier, the below graphs of ovarian cancer risk by age are from

 a large 
study that com

bined patients from
 m

ultiple institutions (Kuchenbaecker et al. 
2017 in JA

M
A).  The risks presented are up to age 80 and like the cancer risks 

cited earlier, the risks below m
ay di!er from

 other sources.

Continued on page 18

The blue bars indicate the average risk (percent chance) a wom
an with a BRCA1 m

utation 
will develop ovarian cancer by each age noted across the bottom

. The vertical line on each 
bar is called an "error bar" and represents the range in which the true risk likely falls.

G
raph 3: BRCA1 O

varian C
ancer Risk by Age
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H
orm

one Replacem
ent Therapy in 

Prem
enopausal W

om
en after Risk-Reducing 

Salpingo-O
ophorectom

y
W

hile risk-reducing salpingo-oophorectom
y significantly reduces ovarian cancer 

risk, there are additional health issues that need to be addressed.  Reducing 
estrogen levels at a young age increases a wom

an's risk of osteoporosis and heart 
disease.  Post-surgery, som

e wom
en m

ay also experience m
enopausal sym

ptom
s 

such as hot flashes, vaginal dryness, m
ood swings, and sleep disturbances.  To help 

address m
enopausal sym

ptom
s, wom

en with BRC
A1/2 m

utations and no history 
of breast cancer typically have the option of horm

one replacem
ent therapy for 

several years after having their ovaries rem
oved. 

W
e recognize m

any wom
en at high risk of breast cancer will feel anxious about 

taking horm
onal m

edications.  D
iscussions with the clinicians at Penn M

edicine’s 
Basser C

enter, along with your personal physicians are usually helpful in m
aking 

these di"
cult decisions.

C
hem

oprevention: M
edications that Reduce Breast 

C
ancer Risk

C
hem

oprevention, taking a m
edicine in an attem

pt to lower cancer risk, can provide 
additional choices for high-risk wom

en. There is very lim
ited data on these m

edications 
specifically in BRC

A1 and BRC
A2 m

utation carriers. Three com
m

on exam
ples are 

tam
oxifen, raloxifene (Evista), and arom

atase inhibitors (A
Is).

Tam
oxifen

Tam
oxifen has been used for m

ore than 40 years to treat wom
en with breast cancer. 

U
sage is also associated with reduced num

bers of breast cancer occurrences in the 
opposite breast. A

 national study of over 13,000 healthy wom
en at increased risk 

determ
ined tam

oxifen can lower the risk of developing breast cancer by 49 percent. 
This finding was very significant, and tam

oxifen is the first FD
A

 approved m
edication 

shown to lower breast cancer risk in healthy wom
en. Tam

oxifen was also associated 
with som

e protection from
 bone loss in postm

enopausal wom
en. D

rawbacks to taking 
tam

oxifen include a sm
all increased risk for uterine cancer and a sm

all increased risk for 
pulm

onary em
bolism

 (a blood clot in the lung), deep vein throm
bosis (a blood clot in a 

m
ajor vein), and cataracts.

The last possible advantage of hysterectom
y in prem

enopausal wom
en who 

carry BRC
A

 m
utations is that it helps to sim

plify horm
one replacem

ent after risk-
reducing oophorectom

y, as detailed below.  This is because the type of horm
one 

replacem
ent therapy (H

RT) prescribed for prem
enopausal wom

en who have 
had their ovaries rem

oved depends on whether a wom
an still has her uterus, as 

detailed below.

In addition, for wom
en with considerations such as abnorm

al bleeding, 
sym

ptom
atic fibroids, or abnorm

al PA
P sm

ears, there m
ay be additional benefits 

to hysterectom
y.  It is therefore im

portant to review your personal history with 
your doctor. 

H
owever, there are disadvantages of hysterectom

y for wom
en to consider.  

The recovery tim
e for surgery involving the rem

oval of both the uterus and the 
ovaries and fallopian tubes is longer than for surgery to rem

ove only the ovaries 
and tubes alone.  Rem

oval of the uterus m
ay also result in m

ore com
plications 

and a longer recovery tim
e than rem

oval of the ovaries and tubes alone.  The 
only "required" surgery for BRC

A1/2 m
utation carriers is the rem

oval of the 
ovaries and fallopian tubes.  W

e encourage you to discuss these issues in m
ore 

detail with your providers. 

 H
orm

one Replacem
ent Therapy in Postm

enopausal 
W

om
en with BRC

A1/2 M
utations

In wom
en without BRC

A1/2 m
utations there is not routine use of H

RT in the postm
enopausal 

period.  Postm
enopausal wom

en over the age of 50 with a BRC
A1/2 m

utation and intact 
breast tissue should discuss the pros and cons with their doctors.  Lastly, wom

en with a 
previous breast cancer diagnosis are discouraged from

 using H
RT.

Therefore, pre- and postm
enopausal wom

en should discuss alternative non-horm
onal 

interventions with their doctors.  O
ptions include acupuncture, and non-horm

onal 
m

edications that can be discussed with their providers.

M
edications continued on page 20
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Raloxifene

In postm
enopausal wom

en, raloxifene (also called Evista) has been shown to 
decrease the risk of breast cancer and to benefit bone density and cholesterol 
levels. Therefore, this option can be an excellent choice for wom

en with bone 
loss. Raloxifene is not associated with an increased risk for uterine cancer. Like 
tam

oxifen, raloxifene has risks that m
ust be weighed against the benefits in 

consultation with your physician. 

A
rom

atase Inhibitors

A
rom

atase inhibitors (A
Is) are another class of m

edications being investigated 
for their ability to reduce breast cancer risk in post-m

enopausal wom
en.

In the future, there will likely be additional m
edications available for 

chem
oprevention in those with m

utations in BRC
A1 and BRC

A2. It is im
portant 

to know all current options, including the risks and benefits of each option before 
m

aking a decision.

W
hen a new m

edicine for chem
oprevention is tested to determ

ine how m
uch it 

can reduce cancer risk, it is typically o!ered as part of a clinical trial. People found 
to have a BRC

A1/2 m
utation should be inform

ed about all the chem
oprevention 

trials available, including the risks and benefits, before deciding about this option. 
Participation in these trials is strongly encouraged.

Fam
ily Planning and Reproductive O

ptions 
There are som

e considerations for BRC
A

 carriers planning to start or expand their fam
ily.  

D
ecisions regarding fam

ily planning are very personal; there is no wrong or right approach. 

A
 m

an or wom
an who has a m

utation in BRC
A1 or BRC

A2 has a 50% chance of passing 
down the m

utation to each of their children (son or daughter).  A
 parent with a BRC

A
 

m
utation m

ay pass the m
utation along to one, som

e or none of their children.  M
any fam

ilies 
with a known BRC

A
 m

utation accept the 50% risk of passing on the BRC
A

 m
utation to 

their children and do not pursue any interventions. 

C
ouples also have the option to consider reproductive technologies to greatly reduce 

the chance of passing a known m
utation to their children.  PG

T-M
 (preim

plantation 
genetic testing for m

onogenic/single gene defects such as BRC
A1 and BRC

A2) can 
be perform

ed prior to a pregnancy used in com
bination with in vitro fertilization (IVF) to 

test fertilized eggs for a specific gene m
utation. 

There are several steps involved in PG
T-M

 and IV
F.  O

ne of the first steps in being able to 
consider PG

T-M
 is to identify the genetic m

utation in the parent.  O
ne of the next steps 

involves creating a specific PG
T-M

 test probe at a specialty laboratory which is unique 
to each fam

ily. This process m
ay involve obtaining D

N
A

 sam
ples from

 other m
em

bers in 

Birth C
ontrol Pills in W

om
en with BRC

A1/2 
M

utations 
There have been several studies published exam

ining the safety of birth control 
pills in wom

en with a BRC
A1/2 m

utation.  Birth control pills, also known as oral 
contraceptives, work in part by preventing a wom

an from
 ovulating.  Preventing 

a wom
an from

 ovulating is usually associated with a decreased risk for ovarian 
cancer.  Som

e studies suggest the risk reduction for ovarian cancer can be as 
m

uch as 50%.

There are som
e conflicting findings about the association between birth control 

pills and breast cancer risk.  Som
e studies have shown there m

ay be a sm
all 

increased risk of breast cancer associated with these m
edications.  M

ore research is 
underway to help answer these im

portant questions. 

U
ltim

ately, balancing the potential risk of breast cancer (for which we do have e!ective 
screening) against the significantly reduced risk for ovarian cancer and the potential need 
for e!ective birth control is com

plex. 

In addition, it is im
portant to consider the other benefits and risks of birth control pills.  

Birth control pills can e!ectively prevent pregnancy when taken as instructed. They m
ay 

also help regulate the m
enstrual cycle, reduce m

enstrual cram
ps, and lighten periods.  

Birth control pills can cause side e!ects like altered levels of sexual desire, spotting or 
bleeding between periods, and sore breasts, but these generally go away after two to 
three m

onths.  Rare, serious side e!ects of birth control include blood clots and heart 
attack.  G

iven the wide range of benefits and risks, discussion on an individual basis is 
strongly encouraged.

Raloxifene, M
edications continued from

 page 19

Continued on page 22
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the fam
ily.  O

nce the eggs are fertilized, they will be tested to determ
ine which of 

the fertilized eggs do not have the gene m
utation.  This is done using the specific 

PG
T-M

 test created for your fam
ily and once tested, the fertilized eggs that do not 

have the gene m
utation can then be im

planted.  This process is not always straight-
forward and it can be useful to discuss this further with genetic counselors with 
specialized expertise in reproductive genetic testing.

PG
T-M

 does not guarantee transferred fertilized eggs will lead to a full-term
, 

healthy pregnancy.  PG
T-M

 and IV
F can be costly and coverage can vary greatly 

depending on insurance plan.  Those who are interested in PG
T-M

 m
ay discuss it 

in greater detail with their genetics providers and m
ay be referred to a fertility clinic 

specializing in this service for m
ore inform

ation.  

Fanconi A
nem

ia
 Fanconi A

nem
ia is a rare condition, occurring in 1 in 360,000 births, characterized 

by skeletal di!erences including underdeveloped or absent thum
bs, short stature, 

developm
ental delay, bone m

arrow failure (inability to m
ake red and white blood 

cells as well as platelets), and risk for blood and non-blood related cancers. 
Sym

ptom
s m

ay be present at birth, or in early childhood, and signs of bone 
m

arrow failure are often present by ages 7 or 8.  Inheriting two BRC
A2 m

utations 
(a BRC

A2 gene m
utation from

 m
other and a BRC

A2 gene m
utation from

 father) 
is one cause of Fanconi A

nem
ia. This type of inheritance is called autosom

al 
recessive inheritance. 

A
 person with a BRC

A2 m
utation has about a 1 in 1,200 chance of having a child 

with Fanconi A
nem

ia.  This is based on the general population chance of having 
a BRC

A2 m
utation (1 in 300) and the chance that if both parents are carriers, 

they will have an a!ected child (1 in 4).  If there is reason to believe your chances 
are significantly higher than this, then it will be individually discussed.  Those who 
are concerned about risks for conditions a!ecting future children m

ay benefit 
from

 consultation with a prenatal genetics program
 around the tim

e of pregnancy 
planning.

Continued from
 page 21

Im
plications for Fam

ily M
em

bers
H

ereditary breast and ovarian cancer syndrom
e can be passed down through the fam

ily 
by both m

en and wom
en.  There is a 50% (1 in 2) chance that a person with a BRC

A
 

m
utation will pass the m

utation to each of their children.  This is called autosom
al 

dom
inant inheritance.  Testing relatives will determ

ine whether or not they inherited 
the BRC

A
 m

utation.  Relatives who do not have the m
utation and who do not have a 

significant fam
ily history of cancer on the other side of their fam

ily are N
O

T at increased 
risk for BRC

A
-associated cancers and would only need to follow cancer surveillance 

recom
m

endations for the general population, and cannot pass the fam
ily m

utation on to 
their children. 

W
e strongly encourage individuals to share inform

ation about their positive genetic 
testing result with other fem

ale and m
ale relatives (including children, siblings, parents, 

aunts/uncles, and cousins) given its significance for their health.  O
ften genetic counselors 

can provide resources such as a letter to help share your results with relatives.  Fam
ily 

m
em

bers will need a copy of your genetic test report (listing your specific m
utation) in 

order to have their testing properly arranged.  

Learning about the presence of an inherited m
utation that increases risk for cancer can 

also possibly im
pact fam

ily relationships.  W
hile we strongly encourage people to share 

genetic testing inform
ation with relatives, ultim

ately each fam
ily m

em
ber will need to 

choose whether or not to be tested.
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“The Basser Center for BRCA truly 
advanced our work and is bringing us closer 
to the day when we can stop BRCA-related 

cancers before they ever appear.”
Susan D

om
chek, M

D 
Basser Professor in O

ncology 
Executive D

irector, Basser Center for BRCA

C
hildren (Individuals under age 18)

Sharing inform
ation about cancer with children can be challenging to navigate.  

For individuals looking for guidance, there are specific resources that have 
been developed to help parents m

ake decisions about how and when to share 
cancer risk inform

ation with their children.  For exam
ple, the patient support 

and advocacy group, FO
RC

E, has developed a booklet on “Talking A
bout 

BRC
A

 In Your Fam
ily Tree” that can be accessed at www.facingourrisk.org/

understanding-brca-and-hboc/publications/docum
ents/booklet-talking-

about-brca-fam
ily.pdf 

It is im
portant to keep in that m

ind that children are not currently candidates for 
BRC

A
 testing since there is no known cancer risk or m

edical intervention that 
takes place during childhood, and testing m

ay be psychologically di"
cult for 

children.  In addition, all individuals should be given the chance to m
ake their own 

inform
ed decision about testing, and to decide when the tim

ing is right to obtain 
that inform

ation.
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Resources
M

any resources are available in the com
m

unity to provide inform
ation about cancer.  The 

following list should serve as a basic guide; m
ore specific inform

ation m
ay be available 

through these and other organizations.

A
bram

son C
ancer C

enter
Penn M

edicine's A
bram

son C
ancer C

enter is one of a select group of cancer centers in 
the country awarded the prestigious designation of C

om
prehensive C

ancer C
enter by the 

N
ational C

ancer Institute.  This status reflects our outstanding research, clinical services, 
educational and inform

ational services, and com
m

unity outreach.

A
bram

son C
ancer C

enter physicians and scientists are dedicated to increasing knowledge 
about preventing and curing cancer.  The A

bram
son C

ancer C
enter o!ers m

ultidisciplinary 
evaluation centers, so patients can receive diagnosis and treatm

ent options in one visit, 
as well as com

prehensive treatm
ent program

s for all types of cancer.  A
s part of Penn 

M
edicine, the AC

C
 is able to build upon the resources of one of the nation’s forem

ost 
m

edical centers while addressing all patients' m
edical needs.  

V
isit PennM

edicine.org/Abram
son. 

Basser C
enter for BRC

A
A

 gift to the U
niversity of Pennsylvania from

 alum
ni M

indy and Jon G
ray has established 

the Basser C
enter for BRC

A
, a center focused solely on research and education on the 

prevention and treatm
ent of cancers associated with inherited BRC

A1/2 m
utations.  The 

Basser C
enter is part of Penn M

edicine's A
bram

son C
ancer C

enter and funds research on 
the BRC

A1 and BRC
A2 genes at Penn and external institutions, in addition to providing 

expert care and support to BRC
A1/2 m

utation carriers.  C
all 215.349.9093 for an 

appointm
ent or visit www.Basser.org.

Future of BRC
A1/2 Research 

The Basser C
enter infuses powerful resources to support cancer care and 

research at every stage from
 risk assessm

ent and genetic counseling to 
prevention, early detection, treatm

ent, and survivorship.  W
e are very grateful 

to the fam
ilies who have participated in research studies aim

ed at understanding 
BRC

A1/2, as they have m
ade it possible to advance our knowledge of 

BRC
A1/2-related cancer risk, risk reduction, and treatm

ent.  Their contributions 
have been critical in the identification of m

utations in the BRC
A1/2 genes and 

in the developm
ent of better m

ethods to m
anage BRC

A1/2 cancer risk, and to 
treat BRC

A1/2 cancers.  The ultim
ate goal of the Basser C

enter is to provide 
better options for BRC

A1/2 m
utation carriers for the treatm

ent and prevention 
of cancer.
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Young Leadership C
ouncil of the Basser C

enter for BRC
A 

The Young Leadership C
ouncil of the Basser C

enter for BRC
A

 serves as a forum
 for young 

adults to becom
e m

ore engaged with the m
ission of the Basser C

enter, stay inform
ed about 

the latest advances in BRC
A

-related cancer research, and advocate and raise awareness of 
the C

enter.  Through personal philanthropy and fundraising events, this com
m

itted group 
supports innovative BRC

A
-related cancer research, patient care, and educational priorities.   

C
ontact C

arolyn Brown at 215.573.0550 to get involved or visit  
www.basser.org/about-us/young-leadership-council.

M
ariann and Robert M

acD
onald C

ancer Risk Evaluation C
enter 

Penn M
edicine’s C

ancer Risk Evaluation Program
 (C

REP) is a clinical service for anyone 
who wants m

ore inform
ation about personal risk for breast and ovarian cancer.  This 

program
 o!ers genetic counseling and testing, and follow-up care for those at high risk.  For 

m
ore inform

ation, call 1.800.789.PEN
N

 (7366) or 215.349.9093 or visit PennM
edicine.

org/Abram
son.

O
ncoLink®

O
ncoLink® is the A

bram
son C

ancer C
enter’s award-winning Internet resource.  It 

contains inform
ation about all aspects of cancer, the latest treatm

ents, research advances, 
clinical trials, and related issues.  O

ncoLink has a section dedicated to com
plem

entary and 
alternative therapies where users can find the latest inform

ation, as well as the research 
discoveries related to com

plem
entary therapies and cancer. For m

ore inform
ation, please 

visit www.oncolink.org.

O
rganizations

 American Cancer Society (ACS) 
The AC

S is a national, non-profit organization that supports research and educational  
e!orts, as well as m

any local support groups.  The AC
S can be reached at  

1.800.AC
S.2345 or www.cancer.org.

Cancer Support Community of Greater Philadelphia 
Form

erly known as The W
ellness C

om
m

unity, The C
ancer Support C

om
m

unity o!ers  
free of charge psychological and em

otional support, educational workshops, exercise,  
stress m

anagem
ent and social activities for people with cancer and their fam

ilies.  Please  
check the locations (Philadelphia and Bucks C

ounty Branches): 215.879.7744 or  
www.cancersupportphiladelphia.org.

Facing O
ur Risk of Cancer Empowered (FO

RCE) 
FO

RC
E provides support, education, and awareness to help those facing hereditary  

breast, ovarian, and related cancers know their health care options and m
ake inform

ed 
decisions.  This well-known and respected organization has helped guide critical research 
and policy issues that im

pact the hereditary breast cancer and ovarian cancer com
m

unity.  
FO

RC
E can be reached by calling 866.288.RISK (7475) or visit www.facingourrisk.org.

HIS Breast Cancer Awareness 
H

IS was co-founded by a brother and sister who are both breast cancer survivors and carry  
a BRC

A2 gene m
utation.  The organization aim

s to inform
, educate, bring awareness and  

help with prevention and assist those diagnosed with m
ale breast cancer.  

www.hisbreastcancer.org. 
 Imerman Angels 
Im

erm
an A

ngels provides free personalized one-on-one support for cancer fighters,  
survivors, and caregivers, as well as people at a high risk for developing cancer.  
Please visit im

erm
anangels.org.
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Living Beyond Breast Cancer (LBBC) Survivors Helpline 
A

 non-profit education and support organization, LBBC
 is dedicated to 

em
powering all wom

en a!ected by breast cancer to live as long as possible 
with the best quality of life.  Volunteers o!er peer support and inform

ation in a 
confidential setting.  To contact LBBC

, please call 888.753.LBBC (5222) or visit 
www.lbbc.org. 
 National Cancer Institute (NCI) 
The N

ational C
ancer Institute is a governm

ent organization that supports 
research and education, and has a vast am

ount of inform
ation about cancer 

diagnoses, treatm
ent, clinical trials and cancer genetics. The N

C
I also m

aintains 
an inform

ative website. For m
ore inform

ation, please call 1.800.4.C
AN

C
ER or 

visit www.cancer.gov. 
 National Human Genome Research Institute (NHGRI) 
A

n institute of the N
ational Institutes of H

ealth (N
IH

), N
H

G
RI provides 

inform
ation about genetics public policy, including inform

ation on health insurance 
and workplace legislation.  Please visit www.nhgri.nih.gov. 
 Sharsheret 
Sharsheret is a national not-for-profit organization supporting wom

en and their 
fam

ilies of all Jewish backgrounds facing breast and ovarian cancer.  Sharsheret 
o!ers a com

m
unity of support to Jewish wom

en who are diagnosed with breast 
or ovarian cancer or at increased genetic risk by fostering culturally relevant 
individualized connections with networks of peers, health professionals, and 
related resources.  For m

ore inform
ation, please call 1.866.474.2774 or visit  

www.sharsheret.org. 
 

Susan G. Komen Breast Cancer Foundation 
This national organization sponsors research, education and the annual “Race for the 
C

ure” held in m
any cities across the country.  M

ore inform
ation about the Kom

en 
Foundation is available at 1.800.462.9273 or www.kom

en.org.

For other support and resources visit the Patients & Families section 
of our website at basser.org.
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G
lossary

 Bilateral Salpingo-oophorectom
y (BSO

): The surgical rem
oval of ovarian and 

fallopian tube tissue.

BRCA1 and BRCA2: The nam
es for the first two genes to be discovered that 

increase risk for breast and ovarian cancer.

C
ancer: A

 term
 for m

ore than 100 diseases that have in com
m

on the 
uncontrolled, abnorm

al growth of cells. C
ancer cells can spread through the blood 

stream
 and lym

phatic system
 to other parts of the body.

Colonoscopy: A
 m

edical procedure where a long, flexible, tubular instrum
ent 

called the colonoscope is used to view the entire inner lining of the colon (large 
intestine) and the rectum

. U
sually perform

ed to detect and rem
ove colon polyps 

which lead to colon cancer and to detect colon cancer.

G
ene: A

n individual unit of hereditary inform
ation that is located at a specific 

position within the chrom
osom

e. A
 gene provides coded inform

ation for a specific 
characteristic, trait, or body function.

H
ysterectom

y: The surgical rem
oval of the uterus.

In vitro fertilization (IVF): A
 procedure in which m

ature eggs are retrieved 
from

 a wom
an's ovaries and fertilized by sperm

 in a lab.

M
astectom

y: The surgical rem
oval of a breast.

M
enopause: W

hen periods have ceased for over a year.

M
utation: A

 change in the norm
al sequence, or chem

ical spelling, of D
N

A
, the 

genetic m
aterial.

O
ophorectom

y: Surgical rem
oval of a wom

an’s ovaries.  A
 salpingo-

oophorectom
y rem

oves a wom
an's ovaries and fallopian tubes.  

Preim
plantation G

enetic Testing for m
onogenic/single gene defects (PG

T-M
): 

A
 special test created uniquely for each fam

ily that is perform
ed prior to pregnancy to 

greatly reduce the risk of having a child with a specific genetic m
utation, such as a BRC

A1 
or BRC

A2 gene m
utation.

Prophylactic: Risk reducing treatm
ent, such as surgical rem

oval of healthy tissue, in the 
hopes of preventing cancer.

Risk Assessm
ent: The process of assessing personal m

edical and fam
ily history to 

determ
ine the chance that cancer could develop.

Salpingectom
y: A

 surgery where the fallopian tubes, but not the ovaries, are rem
oved.

Tissue expander: A
 tissue expander is a balloon device that is placed underneath the 

skin and m
uscles of the chest wall during breast reconstruction to create space for an 

eventual im
plant.

Tom
osynthesis: Tom

osynthesis is a newer technology for im
aging breasts. Like a 

m
am

m
ogram

, it is a low-dose X-ray but renders a 3-dim
ensional (3D

) im
age instead of a 

2-dim
ensional one.
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