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The body is made up of hundreds of millions of living cells. Normal body cells grow, divide,
and die in an orderly fashion. During the early years of a person’s life, nottaaliziee

faster to allow the person to grow. After the person becomes an adult, nedieeé only

to replace worn-out or dying cells or to repair injuries.

Cancer begins when cells in a part of the body start to grow out of control. Thaerarare
kinds of cancer, but they all start because of out-of-control growth of abnornsal cell

Cancer cell growth is different from normal cell growth. Instead aiglytancer cells
continue to grow and form new, abnormal cells. Cancer cells can also invader(@grpw i
other tissues, something that normal cells cannot do. Growing out of control and invading
other tissues are what makes a cell a cancer cell.

Cells become cancer cells because of damage to DNA. DNA is in eveandalirects all its
actions. In a normal cell, when DNA gets damaged the cell either repattartiage or the

cell dies. In cancer cells, the damaged DNA is not repaired, but the cell doediKe dli

should. Instead, this cell goes on making new cells that the body does not need. These new
cells will all have the same damaged DNA as the first cell does.

People can inherit damaged DNA, but most DNA damage is caused by mistakes that happe
while the normal cell is reproducing or by something in our environment. Sometimes the
cause of the DNA damage is something obvious, like cigarette smoking. But ofteamo cle
cause is found.

In most cases the cancer cells form a tumor. Some cancers, like leukeahyaforan

tumors. Instead, these cancer cells involve the blood and blood-forming organs antkcircula
through other tissues where they grow.
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Cancer cells often travel to other parts of the body, where they begin to gréarrantew
tumors that replace normal tissue. This process is called metasthafpéins when the
cancer cells get into the bloodstream or lymph vessels of our body.

No matter where a cancer may spread, it is always named for the plaeatvst@rted. For
example, breast cancer that has spread to the liver is still calletldapesr, not liver
cancer. Likewise, prostate cancer that has spread to the bone is noglasssdite cancer, not
bone cancer.

Different types of cancer can behave very differently. For example, amgecand breast
cancer are very different diseases. They grow at different rates aoddéds different
treatments. That is why people with cancer need treatment that is dithed particular
kind of cancer.

Not all tumors are cancerous. Tumors that aren’t cancer are called begmggm Bimors can
cause problems — they can grow very large and press on healthy organs asdBigsihey
cannot grow into (invade) other tissues. Because they can’t invade, they atspozad to
other parts of the body (metastasize). These tumors are almost netheeitening.

Breast cancer is a malignant tumor that starts from cells of the .bhemsiignant tumor is a
group of cancer cells that may grow into (invade) surrounding tissues adfpretastasize)
to distant areas of the body. The disease occurs almost entirely in womennlmamuet it,
too.

The remainder of this document refers only to breast cancer in women. Fanformation
on breast cancer in men, see the American Cancer Society documeBrteast Cancer in
Men

To understand breast cancer, it helps to have some basic knowledge about the normal
structure of the breasts.

The female breast is made up mainlyatfules(milk-producing glands)lucts(tiny tubes

that carry the milk from the lobules to the nipple), atrdma(fatty tissue and connective
tissue surrounding the ducts and lobules, blood vessels, and lymphatic vessels).
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Most breast cancers begin in the cells that line the ddigtsa] cancers). Some begin in the
cells that line the lobule$opular cancers), while a small number start in other tissues.
The lymph (lymphatic) system

The lymph system is important to understand because it is one of the ways in which breast
cancers can spread. This system has several parts.

Lymph nodes are small, bean-shaped collections of immune system cedlsh@etire

important in fighting infections) that are connected by lymphatic vessetgptatic vessels
are like small veins, except that they carry a clear fluid called lympte&d of blood) away
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from the breast. Lymph contains tissue fluid and waste products, as well as inystene s
cells. Breast cancer cells can enter lymphatic vessels and begin to gyowpinriodes.

Most lymphatic vessels in the breast connect to lymph nodes under thexdlany(nodes.
Some lymphatic vessels connect to lymph nodes inside the titestdl mammary nodgs
and those either above or below the collarben@r@aclavicularor infraclavicular nodes

It is important to find out if the cancer cells have spread to lymph nodes becaugendvbe
there is a higher chance that the cells could have also gotten into the bloodstiesoread
(metastasized) to other sites in the body. The more lymph nodes that havedneaistthe
more likely it is that the cancer may be found in other organs as well. This isamiptort

know because it could affect your treatment plan. Still, not all women with cegltem

their lymph nodes develop metastases, and some women can have no cancer cells in thei
lymph nodes and later develop metastases.
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Most breast lumps are not cancerous; that is, they are benign. Still, someetiday be
sampled and viewed under a microscope to prove they are not cancer.

Fibrocystic changes

Most lumps turn out to be fibrocystic changes. The t#mrocysticrefers to fibrosis and
cysts. Fibrosis is the formation of scar-like (fibrous) tissue, and agsthual-filled sacs.
Fibrocystic changes can cause breast swelling and pain. This often happbatpesa
woman's menstrual period is about to begin. Her breasts may feel lumpy antinesmshe
may notice a clear or slightly cloudy nipple discharge.

Other benign breast lumps

Benign breast tumors suchfdsroadenoma®r intraductal papillomasare abnormal

growths, but they are not cancerous and do not spread outside of the breast to other organs.
They are not life threatening. Still, some benign breast conditions are impuetanise

women with these conditions have a higher risk of developing breast cancer.

For more information see the section, "What are the risk factors for besastr?" and the
separate American Cancer Society docunidah-cancerous Breast Conditians

It is important to understand some of the key words used to describe breast cancer.
Carcinoma

This is a term used to describe a cancer that begins in the lining layerli@pitiks) of
organs such as the breast. Nearly all breast cancers are carcinomad\fetdiecarcinomas
or lobular carcinomas).

Adenocarcinoma

An adenocarcinoma is a type of carcinoma that starts in glandular tissue (hat makes
and secretes a substance). The ducts and lobules of the breast are glasdeléihég make
breast milk), so cancers starting in these areas are often called axderaunas.
Carcinoma in situ

This term is used for the early stage of cancer, when it is confined to ¢énefaells where

it began. In breast cancéam,situ means that the cancer cells remain confined to ducts (ductal
carcinoma in situ) or lobules (lobular carcinoma in situ). They have not grown inta deepe
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tissues in the breast or spread to other organs in the body, and are sometimesbtees
non-invasiveor pre-invasivebreast cancers.

Invasive (infiltrating) carcinoma

An invasive cancer is one that has already grown beyond the layer of lcefks ivstarted
(as opposed to carcinoma in situ). Most breast cancers are invasive carcineithas
invasive ductal carcinoma or invasive lobular carcinoma.

Sarcoma

Sarcomas are cancers that start from connective tissues such as nuuss|éatisissue, or
blood vessels. Sarcomas of the breast are rare.

There are several types of breast cancer, although some of them ararquite some cases
a single breast tumor can have a combination of these types or have a mixtuasiotiand
in situ cancer.

Ductal carcinoma in situ

Ductal carcinoma in situ (DCIS; also knowniatsaductal carcinomgiis the most common
type of non-invasive breast cancer. DCIS means that the cancer celisideehe ducts but
have not spread through the walls of the ducts into the surrounding breast tissue.

About 1 in 5 new breast cancer cases will be DCIS. Nearly all women diagnosed atiyhis e
stage of breast cancer can be cured. A mammogram is often the best way ©I8nebiy.

When DCIS is diagnosed, the pathologist (a doctor specializing in diagnosingedisea
tissue samples) will look for areas of dead or dying cancer cells, tathexat necrosis
within the tissue sample. If necrosis is present, the tumor is likely to be ggressive. The
termcomedocarcinomés often used to describe DCIS with necrosis.

Lobular carcinoma in situ

Although it is not a true cancer, lobular carcinoma in situ (LCIS; also dalbedar

neoplasia is sometimes classified as a type of non-invasive breast cancer, svhibfi it is
included here. It begins in the milk-producing glands but does not grow through the wall of

the lobules.

Most breast cancer specialists think that LCIS itself does not become sivénvancer very
often, but women with this condition do have a higher risk of developing an invasive breast
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cancer in the same breast or in the opposite breast. For this reason, womenlSvghdudd
make sure they have regular mammograms and doctor visits.

Invasive (or infiltrating) ductal carcinoma

This is the most common type of breast cancer. Invasive (or infiltratimggldiarcinoma
(IDC) starts in a milk passage (duct) of the breast, breaks through the wnlchfct, and
grows into the fatty tissue of the breast. At this point, it may be able to spnetabi(asize)

to other parts of the body through the lymphatic system and bloodstream. About 8 of 10
invasive breast cancers are infiltrating ductal carcinomas.

Invasive (or infiltrating) lobular carcinoma

Invasive lobular carcinoma (ILC) starts in the milk-producing glands (lopulée IDC, it

can spread (metastasize) to other parts of the body. About 1 out of 10 invasive breast cancer
is an ILC. Invasive lobular carcinoma may be harder to detect by a mammibgram

invasive ductal carcinoma.

Less common types of breast cancer

Inflammatory breast cancer: This uncommon type of invasive breast cancer accounts for
about 1% to 3% of all breast cancers. Usually there is no single lump or tumeadinst
inflammatory breast cancer (IBC) makes the skin of the breast look redehmehfen. It also
gives the breast skin a thick, pitted appearance that looks a lot like an orange pees. Doc
now know that these changes are not caused by inflammation or infection, but éyocedisc
blocking lymph vessels in the skin. The affected breast may become largereor fender,

or itchy. In its early stages, inflammatory breast cancer is ofteakais for an infection in

the breast (callethastitig. Often this cancer is first treated as an infection with antibiofics. |
the symptoms are caused by cancer, they will not improve, and the skin may be hpsied
look for cancer cells. Because there is no actual lump, it may not show up on a
mammogram, which may make it even harder to find it early. This type of beeasr

tends to have a higher chance of spreading and a worse outlook than typical invasive ducta
or lobular cancer. For more details about this condition, see the American Sanisty
document)nflammatory Breast Cancer

Triple-negative breast cancer:This term is used to describe breast cancers (usually
invasive ductal carcinomas) whose cells lack estrogen receptors ansteroge receptors,
and do not have an excess of the HER2 protein on their surfaces. (See "How is hoeast ca
diagnosed?" for more detail on these receptors.) Breast cancers with thhastedstcs tend

to occur more often in younger women and in African-American women. Tripléivega
breast cancers tend to grow and spread more quickly than most other types alnesst
Because the tumor cells lack these certain receptors, neither hormong tuerdpugs that
target HER?2 are effective against these cancers (although chemottenagiyl be useful if
needed).
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Mixed tumors: Mixed tumors contain a variety of cell types, such as invasive ductal cancer
combined with invasive lobular breast cancer. In this situation, the tumor is treaféd a
were an invasive ductal cancer.

Medullary carcinoma: This special type of infiltrating breast cancer has a rather well-
defined boundary between tumor tissue and normal tissue. It also has some other special
features, including the large size of the cancer cells and the presemeaiwsfa system cells

at the edges of the tumor. Medullary carcinoma accounts for about 3% to 5% of breast
cancers. The outlook (prognosis) for this kind of breast cancer is generally bettier thee
more common types of invasive breast cancer. Most cancer specialists thinkethat t
medullary cancer is very rare, and that cancers that are called mgdahaer should be
treated as the usual invasive ductal breast cancer.

Metaplastic carcinoma: Metaplastic carcinoma (also known as carcinoma with metaplasia)
is a very rare type of invasive ductal cancer. These tumors include celisematrmally not
found in the breast, such as cells that look like skin cells (squamous cells) thatehteake
bone. These tumors are treated like invasive ductal cancer.

Mucinous carcinoma: Also known as colloid carcinoma, this rare type of invasive breast
cancer is formed by mucus-producing cancer cells. The prognosis for mucinonsnaris
usually better than for the more common types of invasive breast cancer. iStifigdted

like invasive ductal carcinoma.

Paget disease of the nipplefhis type of breast cancer starts in the breast ducts and spreads
to the skin of the nipple and then to the areola, the dark circle around the nipple. Jt is rare
accounting for only about 1% of all cases of breast cancer. The skin of the nippledad ar
often appears crusted, scaly, and red, with areas of bleeding or oozing. The woman may
notice burning or itching.

Paget disease is almost always associated with either ductal caremsitag DCIS) or,
more often, with infiltrating ductal carcinoma. Treatment often requiresectasty. If only
DCIS is found (with no invasive cancer) when the breast is removed, the prognosis is
excellent.

Tubular carcinoma: Tubular carcinomas are another special type of invasive ductal breast
carcinoma. They are called tubular because of the way the cells agedrvemen seen

under the microscope. Tubular carcinomas account for about 2% of all breast camegrs. T
are treated like invasive ductal carcinomas, but tend to have a better prognosiesha

breast cancers.

Papillary carcinoma: The cells of these cancers tend to be arranged in small, finger-like
projections when viewed under the microscope. These tumors can be separated into non-
invasive and invasive types. Intraductal papillary carcinoma or papillacynoara in situ is
non-invasive. It is often considered a subtype of ductal carcinoma in situ (D@dS%, a
treated as such. In rare cases, the tumor is invasive, in which case tei lifeainvasive
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ductal carcinoma, although the outlook is likely to be better. These cancers tend to be
diagnosed in older women, and they make up no more than 1% or 2% of all breast cancers.

Adenoid cystic carcinoma (adenocystic carcinoma)hese cancers have both glandular
(adenoid) and cylinder-like (cystic) features when seen under the mipgeosdtey make up
less than 1% of breast cancers. They rarely spread to the lymph nodes or distasinare
they tend to have a very good prognosis.

Phyllodes tumor: This very rare breast tumor develops in the stroma (connective tissue) of
the breast, in contrast to carcinomas, which develop in the ducts or lobules. Othefonames
these tumors includehylloides tumorandcystosarcoma phyllode$hese tumors are usually
benign but on rare occasions may be malignant.

Benign phyllodes tumors are treated by removing the tumor along with a margin @l norm
breast tissue. A malignant phyllodes tumor is treated by removing it @itimg wider

margin of normal tissue, or by mastectomy. Although surgery is often alsthaeded, these
cancers may not respond as well to the other treatments used for more common breast
cancers. When a malignant phyllodes tumor has spread, it may be treated with the
chemotherapy given for soft-tissue sarcomas (this is discussed inmetaildocument,
Soft-tissue Sarcomas

Angiosarcoma: This is a form of cancer that starts from cells that line blood vessels or
lymph vessels. It rarely occurs in the breasts. When it does, it usually devebps a
complication of previous radiation treatments. This is an extremely ranglication of

breast radiation therapy that can develop about 5 to 10 years after radiationafogies

can also occur in the arm of women who develop lymphedema as a result of lymph node
surgery or radiation therapy to treat breast cancer. (For information on Igerphesee the
section, "How is breast cancer treated?") These cancers tend to growesttgpckly.
Treatment is generally the same as for other sarcomas. See theam@ancer Society
documentSarcoma - Adult Soft Tissue Cancer.

Breast cancer is the most common cancer among American women, exckist dansers.
The chance of developing invasive breast cancer at some time in a woreas'a little less
than 1in 8 (12%).

The American Cancer Society's most recent estimates for breast icatieetUnited States
are for 2009:

about 192,370 new cases of invasive breast cancer will be diagnosed in women

about 62,280 new cases of carcinoma in situ (CIS) will be diagnosed (CIS is non-
invasive and is the earliest form of breast cancer).
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about 40,170 women will die from breast cancer

After increasing for more than 2 decades, female breast cancer incidegdecreased by

about 2% per year from 1999 to 2006. This decrease may be due at least in part taoless use
hormone replacement therapy (HRT) after the results of the Womentk hhéigdtive were
published in 2002. This study linked HRT use to an increased risk of breast cancer and heart
diseases.

Breast cancer is the second leading cause of cancer death in women,cerodetyg lung
cancer. The chance that breast cancer will be responsible for a wonaih'ssddout 1 in 35
(about 3%). Death rates from breast cancer have been declining since about 199yewith la
decreases in women younger than 50. These decreases are believed to be theaelseit of
detection through screening and increased awareness, as well as imprdpezhtrea

At this time there are over 2.5 million breast cancer survivors in the Unitexs Stahis
includes women still being treated and those who have completed treatment.) Sates/al r
are discussed in the section "How is breast cancer staged?"

A risk factor is anything that affects your chance of getting a siseaich as cancer.
Different cancers have different risk factors. For example, exposingoskirong sunlight is
a risk factor for skin cancer. Smoking is a risk factor for cancers of the lung, mowtlx, la
(voice box), bladder, kidney, and several other organs.

But risk factors don't tell us everything. Having a risk factor, or evenaedeles not mean

that you will get the disease. Most women who have one or more breast cancetarsk fac
never develop the disease, while many women with breast cancer have no agbarent r
factors (other than being a woman and growing older). Even when a woman withtosk fac
develops breast cancer, it is hard to know just how much these factors may have contributed
to her cancer.

There are different kinds of risk factors. Some factors, like a person’s emge, can't be
changed. Others are linked to cancer-causing factors in the environmenth8tdlare

related personal behaviors, such as smoking, drinking, and diet. Some factors infekence
more than others, and your risk for breast cancer can change over time, due to fdtt@ss suc
aging or lifestyle.
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Gender

Simply being a woman is the main risk factor for developing breast ca#&iteugh women
have many more breast cells than men, the main reason they develop more hceass ca
because their breast cells are constantly exposed to the growth-proefisatg of the
female hormones estrogen and progesterone. Men can develop breast cancerdisetde
is about 100 times more common among women than men.

Aging

Your risk of developing breast cancer increases as you get older. About 1 out of\&invas
breast cancers are found in women younger than 45, while about 2 out of 3 invasive breast
cancers are found in women age 55 or older.

Genetic risk factors

About 5% to 10% of breast cancer cases are thought to be hereditary, resultthgfdirac
gene defects (calladutation$ inherited from a parent. See the section, "Do we know what
causes breast cancer?" for more information about genes and DNA.

BRCAL and BRCA2: The most common cause of hereditary breast cancer is an inherited
mutation in the BRCA1 and BRCAZ2 genes. In normal cells, these genes help prevent canc
by making proteins that help keep the cells from growing abnormally. Ihgwee inherited a
mutated copy of either gene from a parent, you have a high risk of developing bmeast ca
during your lifetime. The risk may be as high as 80% for members of some $awithe

BRCA mutations. These cancers tend to occur in younger women and are more often
bilateral (in both breasts) than cancers in women who are not born with one of these gene
mutations. Women with these inherited mutations also have an increased risk for dgvelopi
other cancers, particularly ovarian cancer.

Although in the U.S., BRCA mutations are found most often in Jewish women of Ashkenazi
(Eastern Europe) origin, they can occur in any racial or ethnic group.

Changes in other genesOther gene mutations can also lead to inherited breast cancers.
These gene mutations are much rarer and often do not increase the risk afdnessas
much as the BRCA genes. They are not frequent causes of inherited aneast ¢

ATM: The ATM gene normally helps repair damaged DNA. Inheriting 2 abnormal
copies of this gene causes the disease ataxia-telangiectasiaingloer mutated
copy of this gene has been linked to a high rate of breast cancer in some families.

p53: Inherited mutations of the p53 tumor suppressor gene causeRreumeni
syndromgnamed after the 2 researchers who first described it). People with this
syndrome have an increased the risk of developing breast cancer, as wellas sever
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other cancers such as leukemia, brain tumors, and sarcomas (cancer of bones or
connective tissue). This is a rare cause of breast cancer.

CHEKZ2: The Li-Fraumeni syndrome can also be caused by inherited mutations in the
CHEK2 gene. Even when it does not cause this syndrome, it can increase breast
cancer risk about twofold when it is mutated.

PTEN: The PTEN gene normally helps regulate cell growth. Inherited mutations i
this gene causéowden syndrome rare disorder in which people are at increased
risk for both benign and malignant breast tumors, as well as growths in thévdigest
tract, thyroid, uterus, and ovaries.

CDH1: Inherited mutations in this gene cause hereditary diffuse gastric cancer
syndrome in which people develop a rare type of stomach cancer at an early age.
Women with mutations in this gene also have an increased risk of invasive lobular
breast cancer.

Genetic testing:Genetic tests can be done to look for mutations in the BRCAL1 and BRCA2
genes (or less commonly in other genes such as PTEN or p53). Although testing may be
helpful in some situations, the pros and cons need to be considered carefully. For more
information, see the section "Can breast cancer be prevented?"

Family history of breast cancer

Breast cancer risk is higher among women whose close blood relativethisadisease.
Having one first-degree relative (mother, sister, or daughter) withtlwaaser
approximately doubles a woman's risk. Having 2 first-degree relativesases her risk
about 5-fold.

Although the exact risk is not known, women with a family history of breast cancer in a
father or brother also have an increased risk of breast cancer. Altogbthér2@% to 30%
of women with breast cancer have a family member with this disease. @amnstinat most
(70% to 80%) women who get breast cardenothave a family history of this disease.)
Personal history of breast cancer

A woman with cancer in one breast has a 3- to 4-fold increased risk of developimg a ne
cancer in the other breast or in another part of the same breast. This is difteneat
recurrence (return) of the first cancer.

Race and ethnicity

White women are slightly more likely to develop breast cancer than asa@dfimerican
women. African-American women are more likely to die of this cancer. At peasof this
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seems to be because African-American women tend to have more aggressive tumors,
although why this is the case is not known. Asian, Hispanic, and Native-Americamwome
have a lower risk of developing and dying from breast cancer.

Dense breast tissue

Women with denser breast tissue (as seen on a mammogram) have more glasdelantd
less fatty tissue, and have a higher risk of breast cancer. Unfortunately bdeast tissue
can also make it harder for doctors to spot problems on mammograms.

Certain benign breast conditions

Women diagnosed with certain benign breast conditions may have an increased gsistof br
cancer. Some of these conditions are more closely linked to breast cantsaristhers.

Doctors often divide benign breast conditions into 3 general groups, depending on how they
affect this risk.

Non-proliferative lesions: These conditions are not associated with overgrowth of breast
tissue. They do not seem to affect breast cancer risk, or if they do, it is to anedirg>dent.
They include:

fibrocystic disease (fibrosis and/or cysts)

mild hyperplasia

adenosis (non-sclerosing)

simple fibroadenoma

phyllodes tumor (benign)

a single papilloma

fat necrosis

mastitis

duct ectasia

other benign tumors (lipoma, hamartoma, hemangioma, neurofibroma)

Proliferative lesions without atypia: These conditions show excessive growth of cells in the
ducts or lobules of the breast tissue. They seem to raise a woman's risktofdoreas
slightly (1% to 2 times normal). They include:

usual ductal hyperplasia (without atypia)
complex fibroadenoma

sclerosing adenosis

several papillomas or papillomatosis
radial scar
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Proliferative lesions with atypia: In these conditions, there is excessive growth of cells in
the ducts or lobules of the breast tissue, and the cells no longer appear norma&vehey h
stronger effect on breast cancer risk, raising it 4 to 5 times higher thanl.ndheyainclude:

atypical ductal hyperplasia (ADH)
atypical lobular hyperplasia (ALH)

Women with a family history of breast cancer and either hyperplasiapcatiryperplasia
have an even higher risk of developing a breast cancer.

For more information on these conditions, see the separate American Canegr Soci
documentNon-cancerous Breast Conditians

Lobular carcinoma in situ

Women with lobular carcinoma in situ (LCIS) have a 7- to 11-fold increased risk of
developing cancer in either breast.

Menstrual periods

Women who have had more menstrual cycles because they started menstruateaylst a
age (before age 12) and/or went through menopause at a later age (afterraye 35)
slightly higher risk of breast cancer. This may be related to a highemifetkposure to the
hormones estrogen and progesterone.

Previous chest radiation

Women who, as children or young adults, had radiation therapy to the chest ezatnaant

for another cancer (such as Hodgkin disease or non-Hodgkin lymphoma) grefetasitly
increased risk for breast cancer. This varies with the patient's agehvelydrad radiation. If
chemotherapy was also given, it may have stopped ovarian hormone production for some
time, lowering the risk. The risk of developing breast cancer from chestioadshighest if
the radiation was given during adolescence, when the breasts were stjpiay. Radiation
treatment after age 40 does not seem to increase breast cancer risk.

Diethylstilbestrol exposure

From the 1940s through the 1960s some pregnant women were given the drug
diethylstilbestrol (DES) because it was thought to lower their chancesacérriage (losing
the baby). These women have a slightly increased risk of developing breast \b&moen
whose mothers took DES during pregnancy may also have a slightly higher risk of breas
cancer. For more information on DES see the separate American Canety 8ocument,
DES Exposure: Questions and Answers
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Not having children, or having them later in life

Women who have had no children or who had their first child after age 30 have a slightly
higher breast cancer risk. Having many pregnancies and becoming pregngatiat) age
reduce breast cancer risk. Pregnancy reduces a woman's total numleginod liienstrual
cycles, which may be the reason for this effect.

Recent oral contraceptive use

Studies have found that women using oral contraceptives (birth control pills) havatls slig
greater risk of breast cancer than women who have never used them. This risloseems t
decline back to normal over time once the pills are stopped. Women who stopped using oral
contraceptives more than 10 years ago do not appear to have any increasedrreassk.

When thinking about using oral contraceptives, women should discuss their other risk factors
for breast cancer with their health care team.

Using post-menopausal hormone therapy

Post-menopausal hormone therapy (PHT), also knovmorasone replacement therapy

(HRT) andmenopausal hormone thera@HT), has been used for many years to help
relieve symptoms of menopause and to help prevent osteoporosis (thinning of the bones).
Earlier studies suggested it might have other health benefits as well, dribtresfits have

not been found in more recent, better designed studies.

There are 2 main types of PHT. For women who still have a uterus (womb), doctors
generally prescribe estrogen and progesterone (knowonalsined PHY. Because estrogen
alone can increase the risk of cancer of the uterus, progesterone is added tosbetgipse

For women who no longer have a uterus (those who've had a hysterectomy), estragen alon
can be prescribed. This is commonly known as estrogen replacement therapy (ERT)

Combined PHT: Use of combined post-menopausal hormone therapy increases the risk of
getting breast cancer. It may also increase the chances of dymmdpfeast cancer. This
increase in risk can be seen with as little as 2 years of use. Large stwdiésumal that

there is an increased risk of breast cancer related to the use of combined PHTheGombi
PHT also increases the likelihood that the cancer may be found at a more advageed st
possibly because it reduces the effectiveness of mammograms.

The increased risk from combined PHT appears to apply only to current and recer users

woman's breast cancer risk seems to return to that of the general populatiorbwehrs of
stopping combined PHT.
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ERT: The use of estrogen alone after menopause does not appear to increase the risk of
developing breast cancer significantly, if at all. But when used long(ferrmore than 10
years), ERT has been found to increase the risk of ovarian and breast caoser stuglies.

At this time there appear to be few strong reasons to use post-menopausal hoenaqmye t
(combined PHT or ERT), other than possibly for the short-term relief of menopausal
symptoms. Along with the increased risk of breast cancer, combined PHT alagsappe
increase the risk of heart disease, blood clots, and strokes. It does lowsk tifecalorectal
cancer and osteoporosis, but this must be weighed against possible harm, and it should be
noted that there are other effective ways to prevent osteoporosis. Although ERT does not
seem to have much effect on breast cancer risk, it does increase the risk offsteoke
increased risk of hormone replacement therapy is the same for "bioideatiddhatural”
hormones as it is for synthetic hormones.

The decision to use PHT should be made by a woman and her doctor after weighing the
possible risks and benefits (including the severity of her menopausal symptoans), a
considering her other risk factors for heart disease, breast cancer, and osisolia

woman and her doctor decide to try PHT for symptoms of menopause, it is usually best to
use it at the lowest dose that works for her and for as short a time as possible.

Not breast-feeding

Some studies suggest that breast-feeding may slightly lower breast iskoespecially if
breast-feeding is continued for 1% to 2 years. But this has been a difficulb atadyt,
especially in countries such as the United States, where breast-fe®dimg long is
uncommon.

The explanation for this possible effect may be that breast-feeding redwoesaa's total
number of lifetime menstrual cycles (similar to starting menstruadqgeat a later age or
going through early menopause).

Alcohol

Use of alcohol is clearly linked to an increased risk of developing breast caneeisk’

increases with the amount of alcohol consumed. Compared with non-drinkers, women who
consume 1 alcoholic drink a day have a very small increase in risk. Those who have 2 to 5
drinks daily have about 1% times the risk of women who drink no alcohol. Excessive alcohol
use is also known to increase the risk of developing cancers of the mouth, throat, esophagus,
and liver. The American Cancer Society recommends that women limit their quoinsuiof

alcohol to no more than one drink a day.

Being overweight or obese

Being overweight or obese has been found to increase breast cancer risk, g$peciall
women after menopause. Before menopause your ovaries produce most ofrpgenesind
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fat tissue produces a small amount of estrogen. After menopause (when the ayaries st
making estrogen), most of a woman's estrogen comes from fat tissue. Havinfantissue
after menopause can increase your chance of getting breast cancemigyastrogen levels.

The connection between weight and breast cancer risk is complex, however.riplegxiae

risk appears to be increased for women who gained weight as an adult but may not be
increased among those who have been overweight since childhood. Also, excess fat in the
waist area may affect risk more than the same amount of fat in the hips and thighs
Researchers believe that fat cells in various parts of the body have sfibtendes that

may explain this.

The American Cancer Society recommends you maintain a healthy wemighbut your
life by balancing your food intake with physical activity and avoiding siwe weight gain.

Lack of physical activity

Evidence is growing that physical activity in the form of exercideces breast cancer risk.
The main question is how much exercise is needed. In one study from the Woméh's Hea
Initiative (WHI) as little as 1.25 to 2.5 hours per week of brisk walking reduced am®ma
risk by 18%. Walking 10 hours a week reduced the risk a little more.

To reduce your risk of breast cancer, the American Cancer Society rendsteto 60
minutes of intentional physical activity 5 or more days a week.

# $ % & % &

High-fat diets
Studies of fat in the diet have not clearly shown that this is a breast cancactusk f

Most studies have found that breast cancer is less common in countries where #heligipi
is low in total fat, low in polyunsaturated fat, and low in saturated fat. On the other hand,
many studies of women in the United States have not found breast cancer risk tteteaela
dietary fat intake. Researchers are still not sure how to explain this apgiaegmeement.
Studies comparing diet and breast cancer risk in different countries arecaiatpby other
differences (such as activity level, intake of other nutrients, and gerstesfigthat might

also alter breast cancer risk.

More research is needed to better understand the effect of the typesatériabdre breast
cancer risk. But it is clear that calories do count, and fat is a major souhssef High-fat
diets can lead to being overweight or obese, which is a breast cancer oskAatiet high

in fat has also been shown to influence the risk of developing several other typeseof ca
and intake of certain types of fat is clearly related to heart disease risk.
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The American Cancer Society recommends eating a healthy diet withpliagison plant
sources. This includes eating 5 or more servings of vegetables and fruits gadfodang
whole grains over those that are processed (refined), and limiting consumption ofguloces
and red meats.

Antiperspirants

Internet e-mail rumors have suggested that chemicals in underarm antipéssjea
absorbed through the skin, interfere with lymph circulation, cause toxins to build up in the
breast, and eventually lead to breast cancer. There is very little tyavapopulation-

based evidence to support this rumor.

One small study has found trace levels of parabens (used as preservativipeiaprants

and other products), which have weak estrogen-like properties, in a small samplastof brea
cancer tumors. However, the study did not look at whether parabens caused the tumors. This
was a preliminary finding, and more research is needed to determine velastietiny,

parabens may have on breast cancer risk. On the other hand, a large study céibceast

causes found no increase in breast cancer in women who used underarm antiperspirants
and/or shaved their underarms.

Bras

Internet e-mail rumors and at least one book have suggested that bras causarmweaby
obstructing lymph flow. There is no good scientific or clinical basis for thisclWomen
who do not wear bras regularly are more likely to be thinner, which would probably
contribute to any perceived difference in risk.

Induced abortion

Several studies have provided very strong data that neither induced abortions nor
spontaneous abortions (miscarriages) have an overall effect on the risksbichrezer. For
more detailed information, see the separate American Cancer SocietyetbdarHaving

an Abortion Linked to Breast Cancer?

Breast implants

Several studies have found that breast implants do not increase breastisianakhough
silicone breast implants can cause scar tissue to form in the breast. $nnpédet it harder to
see breast tissue on standard mammograms, but additional x-ray pictucksrgaltet
displacement views can be used to examine the breast tissue more completely.

Chemicals in the environment
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A great deal of research has been reported and more is being done to understand possible
environmental influences on breast cancer risk.

Of special interest are compounds in the environment that have been found in lab studies to
have estrogen-like properties, which could in theory affect breast casicefar example,
substances found in some plastics, certain cosmetics and personal care prodicaiespes
(such as DDE), and PCBs (polychlorinated biphenyls) seem to have such properties.

Although this issue understandably invokes a great deal of public concern, at this time
research does not show a clear link between breast cancer risk and exposure to these
substances. Unfortunately, studying such effects in humans is difficult. ®s@arch is
needed to better define the possible health effects of these and similar sgbstance

Tobacco smoke

Most studies have found no link between cigarette smoking and breast cancer. Although
some studies have suggested smoking increases the risk of breast canceraihss re
controversial.

An active focus of research is whether secondhand smoke increases the risk chbosas
Both mainstream and secondhand smoke contain chemicals that, in high concentrations,
cause breast cancer in rodents. Chemicals in tobacco smoke reach breamstdissadound

in breast milk.

The evidence on secondhand smoke and breast cancer risk in human studies is controversial,
at least in part because smokers have not been shown to be at increased risk. One possible
explanation for this is that tobacco smoke may have different effects on brezest sk in

smokers and in those who are just exposed to smoke.

A report from the California Environmental Protection Agency in 2005 concluded that the
evidence about secondhand smoke and breast cancer is "consistent with a caigabass
in younger, mainly premenopausal women. The 2006 US Surgeon General'sTiteport,
Health Consequences of Involuntary Exposure to Tobacco Sowiauded that there is
"suggestive but not sufficient” evidence of a link at this point. In any case, tkiblpdsk

to breast cancer is yet another reason to avoid secondhand smoke.

Night work

Several studies have suggested that women who work at night -- for examplepnuases

night shift -- may have an increased risk of developing breast cancer. Tlfggrig Becent

finding, and more studies are looking at this issue. Some researchers think thaajfee

due to changes in levels of melatonin, a hormone whose production is affected by the body's
exposure to light, but other hormones are also being studied.
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Although many risk factors may increase your chance of developing bagast cit is not
yet known exactly how some of these risk factors cause cells to becomebnancer
Hormones seem to play a role in many cases of breast cancer, but just how this s&ppe
not fully understood.

Certain changes in DNA can cause normal breast cells to become cancerdus.tbéN
chemical in each of our cells that makes up our genes -- the instructions for howsour cel
function. We usually look like our parents because they are the source of our DNA.
However, DNA affects more than how we look.

Some genes contain instructions for controlling when our cells grow, divide, and danCe
genes that speed up cell division are catledogens. Others that slow down cell division,

or cause cells to die at the right time, are calledor suppressor geneSancers can be

caused by DNAnutations (changes) that "turn on" oncogenes or "turn off" tumor suppressor
genes.

( 1]

Certain inherited DNA changes can increase the risk for developing calcarea

responsible for the cancers that run in some families. For example, the BREANBRCAL
and BRCAZ2) are tumor suppressor genes. Mutations in these genes can be inherited from
parents. When they are mutated, they no longer suppress abnormal growth, and cancer is
more likely to develop.

Women have already begun to benefit from advances in understanding the gerset€ basi
breast cancer. Genetic testing can identify some women who have inheritédmautathe
BRCAL or BRCA2 tumor suppressor genes (or less commonly in other genes siiéiNas P

or p53). These women can then take steps to reduce their risk of developing breast cancers
and to monitor changes in their breasts carefully to find cancer at an eaoliertreatable

stage. These are discussed in the following sections of this document.

)

Most DNA mutations related to breast cancer, however, occur in single tedasturing a
woman's life rather than having been inherited. Tlaes@iredmutations of oncogenes
and/or tumor suppressor genes may result from other factors, such as radiadiwreor ¢
causing chemicals. But so far, the causes of most acquired mutations that adutddesast
cancer remain unknown. Most breast cancers have several gene mutationsattuiesd.
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Tests to spot acquired gene changes may help doctors more accuratelythereaidbok for
some women with breast cancer. For example, tests can identify women wiasteaneer
cells have too many copies of the HER2 oncogene. These cancers tend to be more
aggressive. At the same time, drugs have been developed that specificallihtsge
cancers.

& n

There is no sure way to prevent breast cancer. But there are things all vaontentbat
might reduce their risk and help increase the odds that if cancer does occur, it ig found a
early, more treatable stage.

$

You can lower your risk of breast cancer by changing those risk factors that daaniged
(see the section, "What are the risk factors for breast cancer?"). Ifnjbaltohol intake,
exercise regularly, and maintain a healthy body weight, you are decrgasmugsk of
getting breast cancer. Women who choose to breast-feed for at least mevihas may also
get an added benefit of reducing their breast cancer risk.

Not using post-menopausal hormone therapy (PHT) can help you avoid raising your risk.

Whether or not environmental chemicals that have estrogen-like propertiesgshokea

found in some plastic bottles or certain cosmetics and personal care produetsdrreast
cancer risk is not clear at this time. If there is an increased rishkikelg to be very small.

Still, women who are concerned may choose to avoid products that contain these substances
when possible.

#ll

Other than lifestyle changes, the most important action a woman can take lisvicetoly
detection guidelines. Following the American Cancer Society's guidetineatfly detection
(outlined in the section, "Can breast cancer be found early?") will not preverttdaeesr,
but it can help find cancers when the likelihood of successful treatment is greatest

#$ 3 : :

If you are a woman at increased risk for breast cancer (for example, bgoause/e a
strong family history of breast cancer, a known genetic mutation of a BRCA gere, or y
have had DCIS, LCIS, or biopsies that have shown pre-cancerous changes), there may be
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some things you can do to reduce your chances of developing breast cancerd&z=fiing
which, if any, of these may be right for you, talk with your doctor to understand wtnat y
risk is and how much any of these approaches might lower this risk.

Genetic testing for BRCA gene mutations

Although many women may have relatives with breast cancer, in most caseathti the

result of BRCA gene mutations. Genetic testing for these mutations pans&xe and the

results are often not clear cut. Testing can have a wide range of conseghahoeed to be
considered. It should only be done when there is a reasonable suspicion that a mutation may
be present.

The U.S. Preventive Services Task Force (USPSTF) recommends that only widman w
strong family history be evaluated for genetic testing for BRCA nauist This group
represents only about 2% of adult women in the United States.

The USPSTF recommends that women who are not of Ashkenazi (Eastern Europesdm) Jew
heritage should be referred for genetic evaluation if they have any ofltweihg:

two first-degree relatives (mother, sisters, daughters) with braaseic one of whom
was diagnosed when they were younger than 50

three or more first- or second-degree relatives (includes grandmothers, aunts)
diagnosed with breast cancer

both breast and ovarian cancer among first- and second-degree relatives

a first-degree relative diagnosed with cancer in both breasts

two or more first- or second-degree relatives diagnosed with ovarian cancer

a male relative with breast cancer

Women of Ashkenazi (Eastern European) Jewish heritage should be referretetar ge
evaluation if they have:

a first-degree relative with breast or ovarian cancer
two second-degree relatives on the same side of the family with breast onovaria
cancer

If you are considering genetic testing, it is strongly recommended th#lkdust to a
genetic counselor, nurse, or doctor qualified to explain and interpret the céshise tests.
It is very important to understand what genetic testing can and can't telhgoto, earefully
weigh the benefits and risks of testing before these tests are done. Teskpgrsive and
may not be covered by some health insurance plans.

For more information, see the separate American Cancer Society docGmeetic Testing:

What You Need to Knowou may also want to visit the National Cancer Institute web site
(www.cancer.gov/cancertopics/Genetic-Testing-for-Breast-arati@n-Cancer-Risk).

(22 of 116)



Breast cancer chemoprevention

Chemoprevention is the use of drugs to reduce the risk of cancer. Several drugehave be
studied for use in lowering breast cancer risk.

Tamoxifen: Tamoxifen is a drug that blocks some of the effects of estrogen on braast tiss
It has been used for many years to reduce the risk of recurrence indd¢akast cancer and
as a treatment for advanced breast cancer when the tumor is estrogenm-prs{ive (see

the section, "How is breast cancer treated?"). Several studies have founchtxaetacan

also lower the risk of getting breast cancer in women who are at increastn tise

disease.

Results from the Breast Cancer Prevention Trial (BCPT) have shown thainvatm

increased risk for breast cancer are less likely to develop the distdasetdke tamoxifen.
Women in the study took either tamoxifen or a placebo pill for 5 years. After § glear
follow-up, women taking tamoxifen had 42% fewer breast cancers than women who took the
placebo, although there was no difference in the risk of dying from breast.cBar®xifen

is approved for reducing breast cancer risk in women at high risk.

Because tamoxifen has side effects that include increased risks of endbfutsrine)
cancer and blood clotting, women should consider the possible benefits and risks of
tamoxifen before deciding if it is right for them.

Although tamoxifen seems to reduce breast cancer risk in women with BRCA2 gene
mutations, the same may not be true for those with BRCA1 mutations.

Raloxifene: Like tamoxifen, raloxifene also blocks the effect of estrogen on breast.tiss
study comparing the effectiveness of the 2 drugs in women after menopauseheaBadiy
of Tamoxifen and Raloxifene (STAR) trial, found that raloxifene worked asasell
tamoxifen in reducing the risk of invasive breast cancer, although it didn't hasentiee
protective effect against non-invasive cancer (DCIS or LCIS). Raloiflid, however, have
lower risks of certain side effects such as uterine cancer and blood cleedegg or lungs,
compared to tamoxifen (although the risk of blood clots was still higher than normal).

Raloxifene is approved to help reduce breast cancer risk in women past menopause who have
osteoporosis (bone thinning) or are at high risk for breast cancer.

Aromatase inhibitors: Drugs such as anastrozole, letrozole, and exemestane are also being
studied as breast cancer chemopreventive agents in post-menopausal women. These drug
already being used to help prevent breast cancer recurrences. They workkmglitoe
production of small amounts of estrogen that post-menopausal women normally make. But
they can also have side effects, such as causing joint pain and stiffness alugfideading

to a higher risk of osteoporosis. None of these drugs is approved for reducing the risk of
developing breast cancer at this time.
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Other drugs: Studies are looking at other drugs as well. For example, some studies have
found that women who take aspirin or non-steroidal anti-inflammatory drugs (NSsUDis)
as ibuprofen seem to have a lower risk of breast cancer. These, as welrasoslesedrugs
and dietary supplements, are being studied to see if they can lower breastislance
although none are approved for reducing breast cancer risk at this time.

Many of the drugs mentioned here are discussed further in the section, "Heassdancer
treated?" in the section on hormone therapy. For more information on the possibiks benef
and risks of chemopreventive drugs see the separate American Cancer Souaigigndoc
Medicines to Reduce Breast Cancer Risk

Preventive surgery for women with very high breast cancer risk

For the few women who have a very high risk for breast cancer, prophylacticyssugeras
bilateral (double) mastectomy may be an option.

Preventive (prophylactic) bilateral mastectomy:Removing both breasts before cancer is
diagnosed can greatly reduce the risk of breast cancer (by up to 97%). It doespietedpm
prevent breast cancer because even a very careful surgeon will leave bedastiaféw

breast cells. The cells can go on to become cancerous. Some of the reasons forrgpnsideri
this type of surgery may include:

mutated BRCA genes found by genetic testing

previous cancer in one breast

strong family history (breast cancer in several close relatives)
biopsy specimens showing lobular carcinoma in situ (LCIS)

There is no way to know ahead of time whether this surgery will benefit a particaraan.

Some women with BRCA mutations will develop breast cancer early in life, and a
prophylactic mastectomy before the cancer occurs might add marsytgeheir lives. But

while most women with BRCA mutations develop breast cancer, some don't. These women
would not benefit from the surgery, although they would still have to deal with its after
effects.

Second opinions are strongly recommended before any woman decides to have thyis surge
The American Cancer Society Board of Directors has stated that "oglgtveng clinical

and/or pathologic indications warrant doing this type of preventive operation." Nassthel
after careful consideration, this might be the right choice for some women.

Prophylactic oophorectomy (ovary removal):Women with a BRCA mutation may reduce
their risk of breast cancer by 50% or more by having their ovaries suygiealbved before
menopause. This is because the surgery removes the main sources of estrogenyn the bod
(the ovaries).
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Although this document is not about ovarian cancer, it is important that women with a BRCA
mutation recognize they also have a high risk of developing ovarian cancer. Moss$ doct
recommend that these women have their ovaries surgically removed oncaigtefdving
children.

Screening refers to tests and exams used to find a disease, such as caraq@e whoedo

not have any symptoms. The goal of screening exams, such as mammograms, is to find
cancers before they start to cause symptoms. Breast cancers that alet@wuse they can
be felt tend to be larger and are more likely to have already spread beyond shdrbrea
contrast, breast cancers found during screening exams are more likely tallensinstill
confined to the breast. The size of a breast cancer and how far it has spread aa@timport
factors in predicting the prognosis (survival outlook) for a woman with this diseas

Most doctors feel that early detection tests for breast cancer save masgniteof lives
each year, and that many more lives could be saved if even more women and lihetahea
providers took advantage of these tests. Following the American Cancer Sociefmesii
for the early detection of breast cancer improves the chances that breastearoe
diagnosed at an early stage and treated successfully.

Women age 40 and older should have a screening mammogram every year and should
continue to do so for as long as they are in good health.

Current evidence supporting mammograms is even stronger than in the past. In
particular, recent evidence has confirmed that mammograms offer substarefél be

for women in their 40s. Women can feel confident about the benefits associated with
regular mammograms for finding cancer early. However, mammogrambaile
limitations. A mammogram will miss some cancers, and it sometimestkzéulw

up of findings that are not cancer, including biopsies.

Women should be told about the benefits, limitations, and potential harms linked with
regular screening. Mammograms can miss some cancers. But despiienttagiohs,

they remain a very effective and valuable tool for decreasing sufferthgesath from
breast cancer.

Mammograms for older women should be based on the individual, her health, and
other serious ilinesses, such as congestive heart failure, end-std gksesmse,
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chronic obstructive pulmonary disease, and moderate-to-severe dementisorfge al
should not be the reason to stop having regular mammograms. As long as a woman is
in good health and would be a candidate for treatment, she should continue to be
screened with a mammogram.

Women in their 20s and 30s should have a clinical breast exam (CBE) as part of a
periodic (regular) health exam by a health professional, at least every 3 years. éftage
40, women should have a breast exam by a health professional every year.

CBE is a complement to mammograms and an opportunity for women and their
doctor or nurse to discuss changes in their breasts, early detection testingiasd fa
in the woman's history that might make her more likely to have breast cancer.

There may be some benefit in having the CBE shortly before the mammogram. The
exam should include instruction for the purpose of getting more familiar with your
own breasts. Women should also be given information about the benefits and
limitations of CBE and breast self exam (BSE). Breast cancer riskyisoveifor

women in their 20s and gradually increases with age. Women should be told to
promptly report any new breast symptoms to a health professional.

Breast self exam (BSE) is an option for women starting in their 20s. Women sHdbe
told about the benefits and limitations of BSE. Women should report any bigest
changes to their health professional right away.

Research has shown that BSE plays a small role in finding breast camgared

with finding a breast lump by chance or simply being aware of what is normal for
each woman. Some women feel very comfortable doing BSE regularly (usually
monthly after their period) which involves a systematic step-by-step ajpptoa
examining the look and feel of their breasts. Other women are more comfortable
simply looking and feeling their breasts in a less systematic approabhasudile
showering or getting dressed or doing an occasional thorough exam. Sometimes,
women are so concerned about "doing it right" that they become stressed over the
technique. Doing BSE regularly is one way for women to know how their breasts
normally look and feel and to notice any changes. The goal, with or without BSE, is
to report any breast changes to a doctor or nurse right away.

Women who choose to do BSE should have their BSE technique reviewed during
their physical exam by a health professional. It is okay for women to chobs® do

BSE or not to do it on a regular schedule. However, by doing the exam regularly, you
get to know how your breasts normally look and feel and you can more readily detect
any signs or symptoms if a change occurs, such as development of a lump or
swelling, skin irritation or dimpling, nipple pain or retraction (turning inward),

redness or scaliness of the nipple or breast skin, or a discharge other than bteast mil
Should you notice any changes you should see your health care provider as soon as
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possible for evaluation. Remember that most of the time, however, these breast

changes are not cancer.

Women at high risk (greater than 20% lifetime risk) should get an MRI and a
mammogram every year. Women at moderately increased risk (15% to 20% lifetime
risk) should talk with their doctors about the benefits and limitations of addig MRI
screening to their yearly mammogram. Yearly MRI screening is not recomended for
women whose lifetime risk of breast cancer is less than 15%.

Women at high risk include those who:
have a known BRCA1 or BRCA2 gene mutation

have a first-degree relative (parent, brother, sister, or child) with a BRCBRO®A?2
gene mutation, but have not had genetic testing themselves

have a lifetime risk of breast cancer of 20% to 25% or greater, accoodiisg t
assessment tools that are based mainly on family history (see below)

had radiation therapy to the chest when they were between the ages of 10 and 30

years

have Li-Fraumeni syndrome, Cowden syndrome, or Bannayan-Riley-Ruvalcaba

syndrome, or have first-degree relatives with one of these syndromes
Women at moderately increased risk include those who:

have a lifetime risk of breast cancer of 15% to 20%, according to risk Rese#ss
tools that are based mainly on family history (see below)

have a personal history of breast cancer, ductal carcinoma in situ (DCIS), lobular

carcinoma in situ (LCIS), atypical ductal hyperplasia (ADH), or atypaodaular
hyperplasia (ALH)

have extremely dense breasts or unevenly dense breasts when viewed by
mammograms

If MRI is used, it should be in addition to, not instead of, a screening mammogram. This is

because while an MRI is a more sensitive test (it's more likely totdstecer than a
mammaogram), it may still miss some cancers that a mammogram woultl detec

For most women at high risk, screening with MRI and mammograms should begir3at age
years and continue for as long as a woman is in good health. But because the evidence is

limited regarding the best age at which to start screening, this decision shbalskleon
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shared decision making between patients and their health care providers,nekaggount
personal circumstances and preferences.

Several risk assessment tools, with names such as the Gail model, the Clayamalaithel
Tyrer-Cuzick model, are available to help health professionals estimatemanig breast
cancer risk. These tools give approximate, rather than precise, estimatesbtaneer risk
based on different combinations of risk factors and different data sets. Astathey may
give different risk estimates for the same woman. Their results should bhes#iddy a
woman and her doctor when being used to decide whether to start MRI screening.

It is recommended that women who get screening MRI do so at a facility that canvidRl-a
guided breast biopsy at the same time if needed. Otherwise, the woman will havedo have
second MRI exam at another facility at the time of biopsy.

There is no evidence right now that MRI will be an effective screening toaldioren at
average risk. While MRI is more sensitive than mammograms, it also has afalgbe
positive rate (it is more likely to find something that turns out not to be canb&)wduld
lead to unneeded biopsies and other tests in many of these women.

The American Cancer Society believes the use of mammograms, MRI (iennairhigh

risk), clinical breast exams, and finding and reporting breast changesaeadyling to the
recommendations outlined above, offers women the best chance to reduce their risg of dyi
from breast cancer. This combined approach is clearly better than anyaom@etest alone.
Without question, breast physical exam without a mammogram would miss the opportunit
to detect many breast cancers that are too small for a woman or her doctbbtib ¢ee be

seen on mammograms. Although mammograms are a sensitive screening method, a small
percentage of breast cancers do not show up on mammograms but can be felt by a woman or
her doctors. For women at high risk of breast cancer, such as those with BRCA gene
mutations or a strong family history, both MRl and mammogram exams of the beeast a
recommended.

A mammogram is an x-ray of the breast. A diagnostic mammogram is usedrtosdiag

breast disease in women who have breast symptoms or an abnormal result on a screening
mammaogram. Screening mammograms are used to look for breast diseasemwimrare
asymptomatic; that is, they appear to have no breast problems. Screeninggnamsn

usually take 2 views (x-ray pictures taken from different angles) of eaelstbiFor some
patients, such as women with breast implants, more pictures may be needaditoascl

much breast tissue as possible. Women who are breast-feeding can sthgabgrams,
although these are probably not quite as accurate because the breast tissadoteddsse.

Although breast x-rays have been done for more than 70 years, the modern mamnasgram h
only existed since 1969. That was the first year x-ray units specificallyréast imaging
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were available. Modern mammogram equipment designed for breast x-eaygeug low
levels of radiation, usually a dose of about 0.1 to 0.2 rads per picture (a rad is a ieasure
radiation dose).

Strict guidelines ensure that mammogram equipment is safe and uses the loeveét dos
radiation possible. Many people are concerned about the exposure to x-rays, wat thie le
radiation used in modern mammograms does not significantly increase the hskasir
cancer.

To put dose into perspective, if a woman with breast cancer is treated withorgdiag will
receive around 5,000 rads. If she had yearly mammograms beginning at age 40 and
continuing until she was 90, she will have received 20 to 40 rads.

For a mammogram, the breast is pressed between 2 plates to flatten athdheptisaue.

Although this may be uncomfortable for a moment, it is necessary to produce a good,
readable mammogram. The compression only lasts a few seconds. The entire pfocedure
screening mammogram takes about 20 minutes. This procedure produces a black and white
image of the breast tissue either on a large sheet of film or as a digmaiiter image that is

read, or interpreted, by a radiologist (a doctor trained to interpret irffrages-rays,

ultrasound, MR, and related tests).

Some advances in technology, such as digital mammography, may help doctors read
mammograms more accurately. They are described in the section "Hoxass cancer
diagnosed?"

What the doctor looks for on your mammogram
The doctor reading the films will look for several types of changes:

Calcifications are tiny mineral deposits within the breast tissue, whicHikeogmall white
spots on the films. They may or may not be caused by cancer. There are 2 types of
calcifications:

Macrocalcifications are coarse (larger) calcium deposits that@stlikely changes

in the breasts caused by aging of the breast arteries, old injuries, or iatiamm

These deposits are related to non-cancerous conditions and do not require a biopsy.
Macrocalcifications are found in about half the women over 50, and in about 1 of 10
women under 50.

Microcalcifications are tiny specks of calcium in the breast. They magaagone
or in clusters. Microcalcifications seen on a mammogram are of moreraphaée
still usually do not mean that cancer is present. The shape and layout of
microcalcifications help the radiologist judge how likely it is that carcpresent. If
the calcifications look suspicious for cancer, a biopsy will be done.
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A mass which may occur with or without calcifications, is another important change seen on
mammograms. Masses can be many things, including cysts (non-cancerosleftlghcs)

and non-cancerous solid tumors (such as fiboroadenomas), but they could also be cancer.
Masses that are not cysts usually need to be biopsied.

A cyst and a tumor can feel alike on a physical exam. They can also look the same on
a mammogram. To confirm that a mass is really a cyst, a breast ultrasoited is

done. Another option is to remove (aspirate) the fluid from the cyst with a thin,

hollow needle.

If a mass is not a simple cyst (that is, if it is at least partly sdfidi you may need

to have more imaging tests. Some masses can be watched with periodic
mammograms, while others may need a biopsy. The size, shape, and margins (edges)
of the mass help the radiologist determine if cancer is present.

Having your previous mammograms available for the radiologist is very fampofhey can
be helpful to show that a mass or calcification has not changed for manyfeansould
mean that it is probably a benign condition and a biopsy is not needed.

Limitations of mammograms

A mammogram cannot prove that an abnormal area is cancer. To confirm whetkelisanc
present, a small amount of tissue must be removed and looked at under a microscope. This
procedure, called iopsy is described in the section "How is breast cancer diagnosed?"

You should also be aware that mammograms are done to find breast cancer that cannot be
felt. If you have a breast lump, you should have it checked by your doctor and consider
having it biopsied even if your mammogram result is normal.

For some women, such as those with breast implants, additional pictures may be needed.
Breast implants make it harder to see breast tissue on standard mammogranhditibogl
x-ray pictures with implant displacement and compression views can be used to more
completely examine the breast tissue.

Mammograms are not perfect at finding breast cancer. They do not work asyeenger
women, usually because their breasts are dense, and can hide a tumor. This mayusso be
for pregnant women and women who are breast-feeding. Since most breast cangerns oc
older women, this is usually not a major concern.

However, this can be a problem for young women who are at high risk for breast (e

to gene mutations, a strong family history of breast cancer, or other fdoes)se they

often develop breast cancer at a younger age. For this reason, the AmericarSGeaieter
now recommends MRI scans in addition to mammograms for screening in these women.
(MRI scans are described below.)
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For more information on these tests, also see the section "How is breastdiagnosed?"
and the separate American Cancer Society documdammograms and Other Breast
Imaging Procedures

What to expect when you have a mammogram

To have a mammogram you must undress above the waist. The facility wilogive
a wrap to wear.

A technologist will be there to position your breasts for the mammogram. Most
technologists are women. You and the technologist are the only ones in the room
during the mammogram.

To get a high-quality mammogram picture with excellent image quality, it

necessary to flatten the breast slightly. The technologist places #st bnethe
mammogram machine's lower plate, which is made of metal and has a drawer to hold
the x-ray film or the camera to produce a digital image. The upper plate, made of
plastic, is lowered to compress the breast for a few seconds while the itathades

a picture.

The whole procedure takes about 20 minutes. The actual breast compression only
lasts a few seconds.

You will feel some discomfort when your breasts are compressed, and for some
women compression can be painful. Try not to schedule a mammogram when your
breasts are likely to be tender, as they may be just before or during your period.

All mammogram facilities are now required to send your results to ytirnva0
days. Generally, you will be contacted within 5 working days if there is a problem
with the mammogram.

Only 2 to 4 mammograms of every 1,000 lead to a diagnosis of cancer. About 10% of
women who have a mammogram will require more tests, and the majority will only
need an additional mammogram. Don't panic if this happens to you. Only 8% to 10%
of those women will need a biopsy, and most (80%) of those biopsies will not be
cancer.

If you are a woman aged 40 or over, you should get a mammogram every year. You can
schedule the next one while you're at the facility and/or request a reminder

Tips for having a mammogram

The following are useful suggestions for making sure that you will receivdityqua
mammogram:
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If it is not posted visibly near the receptionist's desk, ask to see the Fhffsatert
that is issued to all facilities that offer mammography. The FDA reqgthegsall
facilities meet high professional standards of safety and quality in ordera
provider of mammography services. A facility may not provide mammography
without certification.

Use a facility that either specializes in mammography or does mamyrmagrams a
day.

If you are satisfied that the facility is of high quality, continue to go tbera regular
basis so that your mammograms can be compared from year to year.

If you are going to a facility for the first time, bring a list of the ptackates of
mammaograms, biopsies, or other breast treatments you have had before.

If you have had mammograms at another facility, you should make evenpttte
get those mammograms to bring with you to the new facility (or have thenheesit t
so that they can be compared to the new ones.

On the day of the exam don't wear deodorant or antiperspirant. Some of these contain

substances that can interfere with the reading of the mammogram by appedtieg
x-ray film as white spots.

You may find it easier to wear a skirt or pants, so that you'll only need to reimave
blouse for the exam.

Schedule your mammogram when your breasts are not tender or swollen to help
reduce discomfort and to ensure a good picture. Try to avoid the week just before
your period.

Always describe any breast symptoms or problems that you are having to the
technologist who is doing the mammogram. Be prepared to describe any medical
history that could affect your breast cancer risk -- such as surgery, hornegoe us
family or personal history of breast cancer. Discuss any new findingslolems in
your breasts with your doctor or nurse before having a mammogram.

If you do not hear from your doctor within 10 days, do not assume that your
mammogram was normal -- call your doctor or the facility.

Help with mammogram costs
Medicare, Medicaid, and most private health insurance plans cover mammogrsor €S

percentage of them. Low-cost mammograms are available in most comsu@dikus at 1-
800-227-2345 for information about facilities in your area.
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Breast cancer screening is now more available to medically underserveshwwmough the
National Breast and Cervical Cancer Early Detection Program (NB®E.HIbis program
provides breast and cervical cancer early detection testing to wonteutahealth insurance
for free or at very low cost. Although the program is administered within ¢aieh the

Centers for Disease Control and Prevention (CDC) provide matching funds and support to
each state program. Each state's Department of Health has information andoowactt the
nearest program.

The program is only designed to provide screening. But if a cancer is discoverndd, i
cover further diagnostic testing and a surgical consultation.

The Breast and Cervical Cancer Prevention and Treatment Act givesMudieaid funds to
pay for treating breast and cervical cancers that are detectedhthheuyBCCEDP. This
helps women focus their energies on fighting their disease, instead of wabgaghow to
pay for treatment. All states participate in this program.

To learn more about these programs, please contact the CDC at 1-800-CDC 18D (1
232-4636) or online at www.cdc.gov/cancer/nbccedp.

+

A clinical breast exam (CBE) is an exam of your breasts by a headtipicdessional, such

as a doctor, nurse practitioner, nurse, or doctor's assistant. For this exam, yes fuadre

the waist up. The health care professional will first look at your breasabi@rmalities in

size or shape, or changes in the skin of the breasts or nipple. Then, using the pads of the
fingers, the examiner will gently feel (palpate) your breasts.

Special attention will be given to the shape and texture of the breasts, locatigriLohps,
and whether such lumps are attached to the skin or to deeper tissues. The area under both
arms will also be examined.

The CBE is a good time for women who don't know how to examine their breasts to learn the
proper technique from their health care professionals. Ask your doctor or niegaehig/du
and watch your technique.

$ " +

Beginning in their 20s, women should be told about the benefits and limitations of breast
self-exam (BSE). Women should know how their breasts normally look and feel and report
any new breast changes to a health professional as soon as they are foundafirehsy
change does not necessarily mean there is a cancer.
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A woman can notice changes by being aware of how her breasts normally lookl amdl fee
by feeling her breasts for changes (breast awareness), or bynghtwosse a step-by-step
approach (see below) and using a specific schedule to examine her breasts.

If you choose to do BSE, the information below is a step-by-step approach foritihelérea
best time for a woman to examine her breasts is when the breasts are not temndiéeror s
Women who examine their breasts should have their technique reviewed during their

periodic health exams by their health care professional.

Women with breast implants can do BSE, too. It may be helpful to have the surgeon help
identify the edges of the implant so that you know what you are feeling. iBheyme

thought that the implants push out the breast tissue and may actually make tbeasie
examine. Women who are pregnant or breast-feeding can also choose to examine thei
breasts regularly.

It is acceptable for women to choose not to do BSE or to do BSE once in a while. Women
who choose not to do BSE should still be aware of the normal look and feel of their breasts
and report any changes to their doctor right away.

How to examine your breasts

Lie down and place your right arm behind your head. The exam is done while lying
down, not standing up. This is because when lying down the breast tissue spreads
evenly over the chest wall and is as thin as possible, making it much easi¢atb fee
the breast tissue.

Use the finger pads of the 3 middle fingers on your left hand to feel for lumps in the
right breast. Use overlapping dime-sized circular motions of the fingertpéeks
the breast tissue.

Use 3 different levels of pressure to feel all the breast tissue. Ligsupeas needed
to feel the tissue closest to the skin; medium pressure to feel a little daep&rm
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pressure to feel the tissue closest to the chest and ribs. It is normal tGrfeeidge

in the lower curve of each breast, but you should tell your doctor if you feel anything
else out of the ordinary. If you're not sure how hard to press, talk with your doctor or
nurse. Use each pressure level to feel the breast tissue before moving on xb the ne
spot.

Move around the breast in an up and down pattern starting at an imaginary line drawn
straight down your side from the underarm and moving across the breast to the
middle of the chest bone (sternum or breastbone). Be sure to check the entire breast
area going down until you feel only ribs and up to the neck or collar bone (clavicle)

There is some evidence to suggest that the up-and-down pattern (sometirdabealle
vertical pattern) is the most effective pattern for covering the dmiast, without
missing any breast tissue.

Repeat the exam on your left breast, putting your left arm behind your headrand usi
the finger pads of your right hand to do the exam.

While standing in front of a mirror with your hands pressing firmly down on your
hips, look at your breasts for any changes of size, shape, contour, or dimpling, or
redness or scaliness of the nipple or breast skin. (The pressing down on the hips
position contracts the chest wall muscles and enhances any breast changes.)
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Examine each underarm while sitting up or standing and with your arm onlyyslightl
raised so you can easily feel in this area. Raising your arm straighhtgmsghe
tissue in this area and makes it harder to examine.

This procedure for doing breast self exam is different from previous recomtoesdahese
changes represent an extensive review of the medical literature and ampatrfrexpert
advisory group. There is evidence that this position (lying down), the area fedtnpet
coverage of the breast, and use of different amounts of pressure increase a aloifitgts
find abnormal areas.

* * (_

For certain women at high risk for breast cancer, screening MRI is reconuredndg with
a yearly mammogram. It is not generally recommended as a screewliby ttself, because
although it is a sensitive test, it may still miss some cancers that oguamms would detect.

MRI scans use magnets and radio waves (instead of x-rays) to produce ageg detoss-
sectional images of the body. The most useful MRI exams for breast imagingargeaat
material (gadolinium) that is injected into a vein in the arm before or during éne. &his
improves the ability of the MRI to clearly show breast tissue detailsniboe details on
how an MRI test is done, see the section, "How is breast cancer diagnosed?")

Although MRI is more sensitive in detecting cancers than mammograms, it aBhigher
false-positive rate (where the test finds something that turns out not to be cahezh

results in more recalls and biopsies. This is why it is not recommended asmirsgtest for
women at average risk of breast cancer, as it would result in unneeded biopsies and other
tests in a large portion of these women.

Just as mammography uses x-ray machines that are specially designegktthienareasts,
breast MRI also requires special equipment. Breast MRI machines prodbee duiality
images than MRI machines designed for head, chest, or abdominal scanning. Howaeyer
hospitals and imaging centers do not have dedicated breast MRI equipment avhitable.
important that screening MRIs be done at facilities that can perform argiiéd breast
biopsy. Otherwise, the entire scan will need to be repeated at anothgy vewdn the biopsy
is done.

MRI is more expensive than mammography. Most major insurance companiésealyilphy
for these screening tests if a woman can be shown to be at high risk, but it's reanjiéad

companies will do so. At this time there are concerns about costs of and limitesl iamcce
high-quality MRI breast screening services for women at high risk o$tocaacer.

. $ D
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Although breast cancer is sometimes found after symptoms appear, many waomearkyi
breast cancer have no symptoms. This is why getting the recommended scesgi(ast
described in "Can breast cancer be found early?") before any symptontpde\sz
important.

If something suspicious is found during a screening exam, or if you have any of the
symptoms of breast cancer described below, your doctor will use one or more methods to
find out if the disease is present. If cancer is found, other tests will be dortertaide the
stage (extent) of the cancer.

Although widespread use of screening mammograms has increased the number of breast
cancers found before they cause any symptoms, some breast cancers are not found by
mammogram, either because the test was not done or because, even under ideas;onditi
mammograms do not find every breast cancer.

The most common sign of breast cancer is a new lump or mass. A painless, hardtmass tha
has irregular edges is more likely to be cancerous, but breast ceaitédrs tender, soft, or
rounded. For this reason, it is important that any new breast mass or lump be chexked by
health care professional experienced in diagnosing breast diseases.

Other possible signs of breast cancer include:

swelling of all or part of a breast (even if no distinct lump is felt)
skin irritation or dimpling

breast or nipple pain

nipple retraction (turning inward)

redness, scaliness, or thickening of the nipple or breast skin

a discharge other than breast milk

Sometimes a breast cancer can spread to underarm lymph nodes and cause a lump or
swelling there, even before the original tumor in the breast tissue is largéaadggfelt.

xn n +

If you have any signs or symptoms that might be due to breast cancer, be susoto see
doctor as soon as possible. Your doctor will ask you questions about your symptoms, any
other health problems, and possible risk factors for benign breast conditions ocaneast

Your breasts will be thoroughly examined for any lumps or suspicious areas andheifeel
texture, size, and relationship to the skin and chest muscles. Any changes in theonipples
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the skin of your breasts will be noted. The lymph nodes in the armpit and above the
collarbones may be palpated (felt), because enlargement or firmness oftngisebdes
might indicate spread of breast cancer. Your doctor may also probably do a complete
physical exam to judge your general health and whether there is any evideaceearftbat
may have spread.

If breast symptoms and/or the results of your physical exam suggestdameaest might be
present, more tests will likely be done. These might include imaging testsydadlsamples
of nipple discharge, or doing biopsies of suspicious areas.

( & & "

Imaging tests use x-rays, magnetic fields, sound waves, or radioactivenseissio create
pictures of the inside of your body. Imaging tests may be done for a number of yeasons
including to help find out whether a suspicious area might be cancerous, to learn how far
cancer may have spread, and to help determine if treatment is working.

Diagnostic mammograms

Although mammograms are mostly used for screening, they can also be used te ¢kami
breast of a woman who has a breast problem. This can be a breast mass, nippledscharg
an abnormality that was found on a screening mammogram. In some cases,rspgeial i
known ascone views with magnificaticare used to make a small area of abnormal breast
tissue easier to evaluate.

A diagnostic mammogram can show:

That the abnormality is not worrisome at all. In these cases the woman cliy usua
return to having routine yearly mammograms.

That a lesion (area of abnormal tissue) has a high likelihood of being benign (not
cancer). In these cases, it is common to ask the woman to come back sooner than
usual for her next mammogram, usually in 4 to 6 months

That the lesion is more suspicious, and a biopsy is needed to tell if it is cancer.

Even if the mammograms show no tumor, if you or your doctor can feel a lump, a biopsy is
usually needed to make sure it isn't cancer. One exception would be if an ultrasound exam
finds that the lump is a simple cyst (a fluid-filled sac), which is very unlilcebe

cancerous.

Digital mammograms: A digital mammogram (also known a$udi-field digital

mammogramer FFDM) is like a standard mammogram in that x-rays are used to produce an
image of your breast. The differences are in the way the image is récorleed by the
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doctor, and stored. Standard mammograms are recorded on large sheets of photographic film
Digital mammograms are recorded and stored on a computer. After the examjoheaoc

look at them on a computer screen and adjust the image size, brightness, or contrast to se
certain areas more clearly. Digital images can also be sent eleatlptn another site for a

remote consult with breast specialists. Many centers do not offer the dgita, but it is
becoming more widely available with time.

Because digital mammograms cost more than standard mammograms, studies are no
looking at which form of mammogram will benefit more women in the long run. Some
studies have found that women who have a FFDM have to return less often for additional
imaging tests because of inconclusive areas on the original mammograrenflagge

study found that a FFDM was more accurate in finding cancers in women younger than 50
and in women with dense breast tissue, although the rates of inconclusive resuisnitar
between FFDM and film mammograms. It is important to remember gtahdard film
mammogram also is effective for these groups of women, and that they should rtbemiss
regular mammogram if a digital mammogram is not available.

Computer-aided detection and diagnosis (CAD)Over the past 2 decades, computer-aided

detection and diagnosis (CAD) has been developed to help radiologists detect suspicious

changes on mammograms. This can be done with standard film mammograms or taith digi
mammograms.

Computers can help doctors identify abnormal areas on a mammogram by actieg@sda

set of "eyes." For standard mammograms, the film is fed into a machine edmeerts the
image into a digital signal that is then analyzed by the computer. Altezlyatihe

technology can be applied to a digital mammogram. The computer then displays the image
on a video screen, with markers pointing to areas that the radiologist should checdlgspe
closely.

It's not yet clear how useful CAD is. Some doctors find it helpful, but a recentladye
found it did not significantly improve the accuracy of breast cancer detedtehd, |
however, increase the number of women who needed to have breast biopsies. Further
research is needed.

Magnetic resonance imaging (MRI) of the breast

MRI scans use radio waves and strong magnets instead of x-rays. The ssrarthefradio
waves is absorbed and then released in a pattern formed by the type of hedgricsby
certain diseases. A computer translates the pattern into a very deteitgelof parts of the
body. A contrast liquid called gadolinium is often injected into a vein before or during the
scan to show details better.

MRI scans can take a long time -- often up to an hour. You have to lie inside a narrow tube,

which is confining and may upset people with claustrophobia (a fear of enclosed.spaees
machine also makes loud buzzing and clicking noises that you may find disturbing. Some
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places will give you headphones with music to block this out. MRIs are also expensive,
although insurance plans generally pay for them in some situations, such aarmerasc
diagnosed.

Although MRI machines are quite common, they need to be specially adapted to look at the
breast. It's important that MRI scans of the breast be done on one of theséysguieaéd
machines.

MRI can be used along with mammograms for screening women who have a high risk of
developing breast cancer, or it can be used to better examine suspiciousiaredsy fa
mammogram. MRI is also used for women who have been diagnosed with breast cancer to
better determine the actual size of the cancer and to look for any other carberbreast.

If an abnormal area in the breast is found, it can often be biopsied using an MRI for
guidance. This is discussed in more detail in the "Biopsy" section.

Breast ultrasound

Ultrasound, also known a®nographyuses sound waves to outline a part of the body. For
this test, a small, microphone-like instrument called a transducer is pladeel gart (which

is often first lubricated with ultrasound gel). It emits sound waves and picks uphthes exs

they bounce off body tissues. The echoes are converted by a computer into a blackeand whi
image that is displayed on a computer screen. This test is painless and dopssmiex to
radiation.

Ultrasound has become a valuable tool to use along with mammography becaug#elyis w
available and less expensive than other options, such as MRI. The use of ultrasound instead
of mammograms for breast cancer screening is not recommended. Usuadityulrasound

is used to target a specific area of concern found on the mammogram. Ultrasound helps
distinguish between cysts (fluid-filled sacs) and solid masses and s@aetn help tell the
difference between benign and cancerous tumors.

Ultrasound may be most helpful in women with very dense breasts. Clinical teiaewa
looking at the benefits and risks of adding breast ultrasound to screening mamsiogra
women with dense breasts and a higher risk of breast cancer.

Ductogram

This test, also calledgalactogram sometimes helps determine the cause of nipple
discharge. In this test a very thin plastic tube is placed into the opening of the thect i

nipple that the discharge is coming from. A small amount of contrast mediuncied)je

which outlines the shape of the duct on an x-ray image and shows if there is a maskenside
duct.

Newer imaging tests
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Newer tests such as scintimammography and tomosynthesis are not used coamchandy
still being studied to determine their usefulness. They are described ictiba,s&Vhat's
new in breast cancer research and treatment?"

/

These tests may be done for the purposes of research, but they have not yet been found to be
helpful in diagnosing breast cancer in most women.

Nipple discharge exam

If you are having nipple discharge, some of the fluid may be collected and loaksdkeata
microscope to see if any cancer cells are in it. Most nipple dischargeseirasecare not
cancer. In general, if the secretion appears milky or clear grearaarvery unlikely. If the
discharge is red or red-brown, suggesting that it contains blood, it might possibly ke cause
by cancer, although an injury, infection, or benign tumors are more likely causes.

Even when no cancer cells are found in a nipple discharge, it is not possible to saifor cer
that a breast cancer is not there. If a patient has a suspicious massdtneitessary to
biopsy the mass, even if the nipple discharge does not contain cancer cells.

Ductal lavage and nipple aspiration

Ductal lavage is an experimental test developed for women who have no symptomstof breas
cancer but are at very high risk for the disease. It is not a test to screen tgnusei breast
cancer, but it may help give a more accurate picture of a woman's risketdlag it.

Ductal lavage can be done in a doctor's office or an outpatient facility. An arestham is
applied to numb the nipple area. Gentle suction is then used to help draw tiny amounts of
fluid from the milk ducts up to the nipple surface, which helps locate the ducts' natural
openings. A tiny tube (calledaathete}j is then inserted into a duct opening. Saline (salt
water) is slowly infused into the catheter to gently rinse the duct and cmléxtThe ductal
fluid is withdrawn through the catheter and sent to a lab, where the cells are lookddrad
microscope.

Ductal lavage is not considered appropriate for women who aren't at high rislkedst
cancer. It is not clear if it will ever be useful. The test has not been shown toodetesr
early. It is more likely to be helpful as a test of cancer risk rather tharsereening test for
cancer. More studies are needed to better define the usefulness of this test.

Nipple aspiration also looks for abnormal cells developing in the ducts, but is much simpler

because nothing is inserted into the breast. The device for nipple aspiratiomalesigs
that are placed on the woman's breasts. The device warms the breastspggmtfsses
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them, and applies light suction to bring nipple fluid to the surface of the breast. The nipple
fluid is then collected and sent to a lab for analysis. As with ductal lavageptiegipre may

be useful as a test of cancer risk but is not appropriate as a screening testdoridze test
has not been shown to detect cancer early.

During a biopsy, the doctor removes a sample of the suspicious area to be looked at under a
microscope. A biopsy is done when mammograms, other imaging tests, or thalpweanc

finds a breast change (or abnormality) that is possibly cancer. A biopsyoisiyh&ay to tell

if cancer is really present.

There are several types of biopsies, such as fine needle aspiration biopggargenseedle)
biopsy, and surgical biopsy. Each has its pros and cons. The choice of which to use depends
on your specific situation. Some of the factors your doctor will consider include how
suspicious the lesion appears, how large it is, where in the breast it is located,rhow ma
lesions are present, other medical problems you may have, and your persorahqesfe

You might want to discuss the pros and cons of different biopsy types with your doctor.

Fine needle aspiration biopsy

In a fine needle aspiratiqirNA) biopsy, the doctor uses a very thin, hollow needle attached
to a syringe to withdraw (aspirate) a small amount of tissue from a sus@ceaysvhich is

then looked at under a microscope. The needle used for an FNA biopsy is thinner than the
ones used for blood tests.

If the area to be biopsied can be felt, the needle can be guided into the area of the breas
change while the doctor is feeling (palpating) it.

If the lump can't be felt easily, the doctor might use ultrasound to watch the aredle
screen as it moves toward and into the mass.

A local anesthetic (numbing medicine) may or may not be used. Because such adiein nee
is used for the biopsy, the process of getting the anesthetic may actualbyde
uncomfortable than the biopsy itself.

Once the needle is in place, fluid is drawn out. If the fluid is clear, the lump is pr@babl
benign cyst. Bloody or cloudy fluid can mean either a benign cyst or, very, rarycer. If
the lump is solid, small tissue fragments are drawn out. A pathologisbwklldt the biopsy
tissue or fluid under a microscope to determine if it is cancerous.

While an FNA biopsy is the easiest type of biopsy to have, it has some disadvantzages. It

sometimes miss a cancer if the needle is not placed among the carsc&rzkbiven if
cancer cells are found, it is usually not possible to determine if the cancersisénva
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some cases there may not be enough cells to perform some of the other lab tests that a
routinely done on breast cancer specimens. If the FNA biopsy does not provide a clear
diagnosis, or your doctor is still suspicious, a second biopsy or a different tgjppsy
should be done.

Core needle biopsy

A core biopsy uses a larger needle to sample breast changes felt by the doiciooioted

by ultrasound or mammogram. (When mammograms taken from different anglesdai@ use
pinpoint the biopsy site, this is known as a stereotactic core needle biopsy.) Ineswens, c
the biopsy can be guided by an MRI scan.

The needle used in core biopsies is larger than that used in FNA. It removes @ykbnakdt
(core) of tissue (about 1/16- to 1/8-inch in diameter and Y2-inch long) from a breast
abnormality. Several cores are often removed. The biopsy is done using |asthésize
(where you are awake but the area is numbed) in an outpatient setting.

Because it removes larger pieces of tissue, a core needle biopsy iskelgrinéin an FNAB
to provide a clear diagnosis, although it may still miss some cancers.

Vacuum-assisted biopsies

Vacuume-assisted biopsies can be done with systems such as the Mammotome® or ATEC®
(Automated Tissue Excision and Collection). For these procedures the skin is numbed and a
small incision (about ¥4 inch) is made. A hollow probe is inserted through the incision into
the abnormal area of breast tissue. The probe can be guided into place using x-rays or
ultrasound (or MRI in the case of the ATEC system). A cylinder of tissue isulbgared in
through a hole in the side the probe, and a rotating knife within the probe cuts the tissue
sample from the rest of the breast. Several samples can be taken from tinecsaome
Vacuum-assisted biopsies are done as an outpatient procedure. No stitches arameéeded,
there is minimal scarring. This method usually removes more tissue thanausebi

Surgical (open) biopsy

Sometimes, surgery is needed to remove all or part of the lump for microscopioai@m
This is referred to as a surgical biopsy or an open biopsy. Usually this is siomici

biopsy, where the surgeon removes the entire mass or abnormal area, as well as a
surrounding margin of normal-appearing breast tissue. If the mass is tomlaeyesmoved
easily, an incisional biopsy may be done instead. In this type of biopsy only part cighe m
is removed. In rare cases, this type of biopsy can be done in the doctor's offices imatré
commonly done in the hospital's outpatient department under a local anesthesiagyuhere
are awake, but your breast is numbed). You may also be given medicine to make you
drowsy. This type of biopsy can also be done under general anesthesia, (\steeqke a
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During a surgical breast biopsy the surgeon may use a procedurestadéadactic wire
localizationif there is a small lump that is hard to locate by touch or if an area looks

suspicious on the x-ray but cannot be felt. After the area is numbed with local aoeathe

thin hollow needle is placed into the breast, and x-ray views are used to guide tedmeedl|

the suspicious area. Once the tip of the needle is in the right spot, a thin wiretézlinse

through the center of the needle. A small hook at the end of the wire keeps it in place. The
hollow needle is then removed. The surgeon can then use the wire as a guide to the abnormal
area to be removed. The surgical specimen is sent to the lab to be looked at under a
microscope (see below).

This type of biopsy is more involved than an FNA biopsy or a core needle biopsy, yypicall
requires several stitches and may leave a scar. Core needle biopsy ysamuajh to make

a diagnosis, but sometimes an open biopsy may be needed depending on where the lesion is,
or if a core biopsy is not conclusive.

Lymph node dissection and sentinel lymph node biopsy

These procedures are done specifically to look for cancer in the lymph nodes. They are
described in more detail in the section, "How is breast cancer treated?"

+

The biopsy samples of breast tissue are looked at in the lab to determine wheter bre
cancer is present and if so, what type it is. Other lab tests can help determiqei¢cidya
cancer is likely to grow and (to some extent) what treatments are likbg/ ¢ffective.

If a benign condition is diagnosed, you will need no further treatment. Stillmipisrtant to
find out from your doctor if the benign condition places you at higher risk for breastrcanc
in the future and what type of follow-up you might need.

If the diagnosis is cancer, there should be time for you to learn about the disease and t
discuss treatment options with your cancer care team, friends, and famsilysuially not
necessary to rush into treatment. You may want to get a second opinion before deciding on
what treatment is best for you.

Type of breast cancer

The tissue removed during the biopsy (or during surgery) is first looked at under a
microscope to see if cancer is present and whether it is in situ (not invasivegsve. The
biopsy is also used to determine the cancer's type. The different types otaneastare
defined in the section, "What is breast cancer?"

The most common types, invasive ductal and invasive lobular cancer, generakatee in
the same way.
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Breast cancer grade

A pathologist also assigns a grade to the cancer, which is based on how clos@gdhe bi
sample resembles normal breast tissue. The grade helps predict a wiyognosis. In
general, a lower grade number indicates a slower-growing cances tbss likely to spread,
while a higher number indicates a faster-growing cancer that is monetlksbread. The
tumor grade is one factor in deciding the need for further treatment afjerysur

Histologic tumor gradésometimes called tH&loom-Richardson grad&carff-Bloom-
Richardson gradeor Elston-Ellis gradé¢is based on the arrangement of the cells in relation
to each other: whether they form tubules; how closely they resemble rnoeaat cells
(nuclear grade); and how many of the cancer cells are in the processlofgd{mitotic

count). This system of grading is used for invasive cancers but not for in situ cancers.

Grade 1 (well differentiated) cancers have relatively normal-looking d¢bbs do not
appear to be growing rapidly and are arranged in small tubules.

Grade 2 (moderately differentiated) cancers have features between gradeés81 a

Grade 3 (poorly differentiated) cancers, the highest grade, lack normal ésadnd
tend to grow and spread more aggressively.

Ductal carcinoma in situ (DCIS) is sometimes given a nuclear gradd) abscribes how
abnormal the cancer cells appear. The presence or absence of necrosis (lmador
degenerating cancer cells), which might indicate a more aggressoss,daralso noted.
Other factors important in determining the prognosis for DCIS include theaumargin
(how close the cancer is to the edge of the specimen) and the size (amount tisbueas
affected by DCIS). In situ cancers with high nuclear grade, necroscgrcatror near the
edge of the sample, or large areas of DCIS are more likely to come backeati@ent.

Estrogen receptor (ER) and progesterone receptor (PR) status

Receptors are proteins on the outside surfaces of cells that can attachinoscéxdtances,
such as hormones, that circulate in the blood. Normal breast cells and some breast canc
cells have receptors that attach to estrogen and progesterone. These 2 hotenhes the
growth of breast cancer cells.

An important step in evaluating a breast cancer is to test a portion of the reanceed
during the biopsy (or surgery) to see if they have estrogen and progestesptersec
Cancer cells may contain neither, one, or both of these receptors. Breast tiaatoswntain
estrogen receptors are often referred tBRgpositivecancers, while those containing
progesterone receptors are calril-positivecancers. Women with hormone receptor—
positive cancers tend to have a better prognosis and are much more likely to respond to
hormone therapy than women with cancers without these receptors.
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All breast cancers, with the exception of lobular carcinoma in situ (LCH8)d be tested

for these hormone receptors when they have the breast biopsy or surgery. About 2 af 3 breas
cancers contain at least one of these receptors. This percentage isrhajtier women than

in younger ones.

HER2/neu status

About 1 of 5 breast cancers have too much of a growth-promoting protein called HER2/neu
(often just shortened to HER2). The HER2/neu gene instructs the cells to make #iis prot
Tumors with increased levels of HER2/neu are referred HE&R2-positive

Women with HER2-positive breast cancers have too many copies of the HER2/neu gene
resulting in greater than normal amounts of the HER2/neu protein. These canddrs t
grow and spread more aggressively than other breast cancers.

All newly diagnosed breast cancers should be tested for HER2/neu because HER2-posit
cancers are much more likely to benefit from treatment with drugs that tiaegdER2/neu
protein, such as trastuzumab (Hercepjiand lapatinib (Tykei®). See the section, "How is
breast cancer treated?" for more information on these drugs.

Testing of the biopsy or surgery sample is usually done in one of two ways:

immunohistochemistry (IHC): In this test, special antibodies that identify the
HER2/neu protein are applied to the sample, which cause cells to change color if
many copies are present. This color change can be seen under a microsctgst. The
results are reported as 0, 1+, 2+, or 3+.

fluorescent in situ hybridization (FISH): This test uses fluorescent pieces of DNA
that specifically stick to copies of the HER2/neu gene in cells, which can then be
counted under a special microscope.

Many breast cancer specialists feel the FISH test is more acthaattHC. However, it is

more expensive and takes longer to get the results. Often the IHC test issisédlie

results are 1+ (or 0), the cancer is considered HER2-negative. People wihndg&ive
tumors are not treated with drugs (like trastuzumab) that target HER2. ésthewimes back

3+, the cancer is HER2-positive. Patients with HER2-positive tumors magatedwith

drugs like trastuzumab. When the result is 2+, the HER2 status of the tumor is notlotear. T
often leads to testing the tumor with FISH. Newer test methods are now be@vailadple

as well (see "What's new in breast cancer research and trea)ment?

Tests of ploidy and cell proliferation rate

The ploidy of cancer cells refers to the amount of DNA they contain. If'sheereormal
amount of DNA in the cells, they are said to be diploid. If the amount is abnormal, then the
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cells are described as aneuploid. Although tests of ploidy may help deterogness, they
rarely change treatment and are considered optional. They are not ustatynended as
part of a routine breast cancer work-up.

The S-phase fraction is the percentage of cells in a sample that ardirep(ioapying) their
DNA. DNA replication means that the cell is getting ready to divide into 2ce#ia. The
rate of cancer cell division can also be estimated by a Ki-67 test. 3 finase fraction or
Ki-67 labeling index is high, it means that the cancer cells are dividing iy, which
indicates a more aggressive cancer.

Tests of gene patterns

Researchers have found that looking at the patterns of a number of differenage
same time (sometimes referred to as gene expression profiling) paoréeict whether or
not an early stage breast cancer is likely to come back after initimhé&nea Two such tests,
which look at different sets of genes, are now available.

Oncotype DX®: The Oncotype DX test may be helpful when deciding whether additional
(adjuvant) treatment with chemotherapy (after surgery) might be usefoinmen with

certain early-stage breast cancers that usually have a low chance of tack (stage | or Il
estrogen receptor—positive breast cancers without lymph node involvement). Rexdsaisdat
shown it may also be helpful for patients with positive lymph nodes.

The test looks at a set of 21 genes in cells from tumor samples to deteframerance
score', which is a number between 0 and 100:

Women with a recurrence score of 17 or below have a low risk of recurrence (coming
back after treatment).

Those with a score of 18 to 30 are at intermediate risk.

Women with a score of 31 or more are at high risk.
The test estimates risk, but it cannot tell for certain if any partievdanan will have a
recurrence. It is a tool that can be used, along with other factors, to help guide amme
their doctors when deciding whether more treatment might be useful.
MammaPrint ®: This test can be used to help determine how likely certain early-stage (stag
| or 1l) breast cancers are to recur in a distant part of the body aftal ireatment. It can be

used for either ER-negative or ER-positive tumors.

The test looks at the activity of 70 different genes to determine if the cancernsk or
high risk. This may help doctors decide if further (adjuvant) treatment mighedede
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To do a MammaPrint test, the tumor must be collected and stored in a certain way, so th
decision to do this test must be made before surgery.

Usefulness of these test®Vhile some doctors are using these tests (along with other
information) to help make decisions about offering chemotherapy, others &rgviai

more research to prove they are helpful. Large clinical trials of teeteare now being

done. In the meantime, women may want to discuss with their doctors whether or not these
tests might be useful for them.

. $ " "

The stagealescribes the extent of the cancer in the body. It is based on whether the cancer is
invasive or non-invasive, the size of the tumor, how many lymph nodes are involved, and if it
has spread to other parts of the body. The stage of a cancer is one of the mosttimporta
factors in determining prognosis and treatment options.

Staging is the process of finding out how widespread a cancer is when it is déhgnos
Depending on the results of your physical exam and biopsy, your doctor mayowdot y
have certain imaging tests such as a chest x-ray, mammograms of bot baasscans,
computed tomography (CT) scans, magnetic resonance imaging (MRI), positoon

emission tomography (PET) scans (see below). Blood tests may also be domestie eva
your overall health and help find out if the cancer has spread to certain organs.

( nn

Once breast cancer is diagnosed, one or more of the following tests may be done.

Chest x-ray

This test may be done to see whether the breast cancer has spread to your lungs.
Mammogram

If they haven't been done already, more extensive mammograms may be domadreget
thorough views of the breasts. This is to check for any other abnormal areas that could be
cancer as well. This test is described in the section "How is breast camgrersaid?"

Bone scan

A bone scan can help show whether a cancer has spread (metastasized) to yolirdaones

be more useful than standard x-rays because it can show all of the bones of the body at the
same time.
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For this test, a small amount of low-level radioactive material is ggaato a vein
(intravenously, or IV). The substance settles in areas of bone changes throughotitethe e
skeleton over the course of a couple of hours. You then lie on a table for about 30 minutes
while a special camera detects the radioactivity and creates s&mtyour skeleton.

Areas of bone changes appear as "hot spots"” on your skeleton -- that is, #otyretr
radioactivity. These areas may suggest the presence of meteatater, but arthritis or other
bone diseases can also cause the same pattern. To distinguish between thesgscgoditi
cancer care team may use other imaging tests such as simple x-raysraviRT'scans to

get a better look at the areas that light up, or they may even take biopsgsahtpke bone.

Computed tomography (CT) scan

The CT scan is an x-ray test that produces detailed cross-sectional impgeshndy.

Instead of taking one picture, like a regular x-ray, a CT scanner takes mamgpas it

rotates around you while you lie on a table. A computer then combines these pictures into
images of slices of the part of your body being studied. In women with loegasdr, this test

is most often used to look at the chest and/or abdomen to see if the cancer has spread to othe
organs.

Before any pictures are taken, you may be asked to drink 1 to 2 pints of a liquicbcallled
contrast This helps outline the intestine so that certain areas are not mistaken for tumors.
You may also receive an IV (intravenous) line through which a different kind obsbutye

(IV contrast) is injected. This helps better outline structures in your body.

The injection might cause some flushing (a feeling of warmth, espeitidatig face). Some
people are allergic and get hives. Rarely, more serious reactions like trceditaryy or low
blood pressure can occur. Medicine can be given to prevent and treat allerginse&ei

sure to tell the doctor if you have ever had a reaction to any contrast mateddbr x-rays.

CT scans take longer than regular x-rays. You need to lie still on a tablehdgyilare being

done. During the test, the table moves in and out of the scanner, a ring-shaped machine that
completely surrounds the table. You might feel a bit confined by the ring youdbeént

while the pictures are being taken.

CT guided needle biopsyCT scans can also be used to precisely guide a biopsy needle into
a suspected area of cancer spread. For this procedure, you remain on the CT tadalening
while a radiologist advances a biopsy needle through the skin and toward the locdten of t
mass. CT scans are repeated until the doctors are sure that the needle ibewvittasst A

fine needle biopsy sample (tiny fragment of tissue) or a core needle bappleqa thin

cylinder of tissue about ¥2-inch long and less than 1/8-inch in diameter) is then removed and
sent to be looked at under a microscope.

Magnetic resonance imaging (MRI) scan
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This test is described in the sections "Can breast cancer be found earlyFbang breast

cancer diagnosed?" as an imaging test of the breast. It may be used to ¢xarbreast

with cancer, to look for other tumors. It may also be used to look at the opposite breast, to be
sure that it does not contain any tumors. It is not yet clear how helpful this @aming

surgery in someone known to have breast cancer.

MRI scans are also used to look for cancer that has spread to various parts of thesbody, j
like CT scans. MRI scans are particularly helpful in looking at the brain anal spird.

MRI scans use radio waves and very strong magnets instead of x-rays. Qyfemerthe
radio waves is absorbed and then released in a pattern formed by the type cfduadgrid
by certain diseases. A computer translates the pattern into a vergaletage of parts of
the body. A contrast material callgddoliniumis often injected into a vein before the scan
to better see details.

MRI scans are a little more uncomfortable than CT scans. First, they take{oafien up

to an hour. Second, you have to lie inside a narrow tube, which is confining and can upset
people with claustrophobia (a fear of enclosed spaces). Newer, "open" MRhasacan
sometimes help with this if needed. The machine also makes buzzing and clickesgthais
you may find disturbing. Some centers provide headphones with music to block this noise
out.

Ultrasound

This test is described in the section "How is breast cancer diagnosed?" agiag test of
the breast. But ultrasound can also be used to look for cancer that has spread to some other
parts of the body.

Ultrasound tests use sound waves and their echoes to produce a picture of internakorgans
masses. A small microphone-like instrument callé@asducersends out sound waves and

picks up the echoes as they bounce off body tissues. The echoes are converted by a compute
into a black and white image that is shown on a computer screen. This test is painless and
does not expose you to radiation.

Abdominal ultrasound can be used to look for tumors in your liver or other abdominal
organs. When you have an abdominal ultrasound exam, you simply lie on a table and a
technician moves the transducer over the skin overlying the part of your body being
examined. Usually, the skin is first lubricated with gel.

Positron emission tomography (PET) scan

For a PET scan, glucose (a form of sugar) that contains a radioactive atgaotesd into the
bloodstream. Because cancer cells in the body are growing rapidly, thely Eoger
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amounts of the radioactive sugar. After about an hour, a special camera is usattta cre
picture of areas of radioactivity in the body.

A PET scan is useful when your doctor thinks the cancer may have spread but doesn't know
where. The picture is not finely detailed like a CT or MRI scan, but it providp&ihel

information about your whole body. Some newer machines are able to do both a PET and CT
scan at the same time (PET/CT scan). This allows the radiologist to coanpaseof higher
radioactivity on the PET with the appearance of that area on the CT.

So far, most studies show it isn't very helpful in most cases of breast cammerglalit may
be used when the cancer is known to have spread.

(D ) - **

A staging system is a standardized way for the cancer care team to semniarmation
about how far a cancer has spread. The most common system used to describestbe stage
breast cancer is the American Joint Committee on Cancer (AJCC) TN&fsyst

The stage of a breast cancer can be based either on the results of pkgsichli@psy, and
imaging tests (called thdinical stage, or on the results of these tests plus the results of
surgery (called thpathologic stage The staging described here is the pathologic stage,
which includes the findings after surgery, when the pathologist has looked at thert@ess
and nearby lymph nodes. Pathologic staging is likely to be more accurate thaad clini
staging, as it allows the doctor to get a firsthand impression of the extent ahties.c

The TNM staging system classifies cancers based on their T, N, andéd:sta

T stands fotumor (its size and how far it has spread within the breast and to nearby
organs).

N stands for spread to lymplodes(bean-shaped collections of immune system
cells).

M is for metastasigspread to distant organs).

Additional letters or numbers appear after T, N, and M to give more details abauwntire
lymph nodes, and metastasis:

The letter T followed by a number from 0 to 4 describes the tumor's size and spread
to the skin or to the chest wall under the breast. Higher T numbers mean a larger
tumor and/or wider spread to tissues near the breast.

The letter N followed by a number from 0 to 3 indicates whether the cancer has
spread to lymph nodes near the breast and, if so, how many lymph nodes are affected.
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The letter M followed by a 0 or 1 indicates whether the cancer has spreadrb dista
organs -- for example, the lungs or bones.

Breast cancer T, N, and M categories
Primary tumor (T):

TX: Primary tumor cannot be assessed.

TO: No evidence of primary tumor.

Tis: Carcinoma in situ (DCIS, LCIS, or Paget disease of the nipple with no assdciator
mass)

T1: Tumor is 2 cm (3/4 of an inch) or less across.

T2: Tumor is more than 2 cm but not more than 5 cm (2 inches) across.

T3: Tumor is more than 5 cm across.

T4: Tumor of any size growing into the chest wall or skin. This includes inflamyniateast
cancer.

Nearby lymph nodes (N) (based on looking at them under a microscope):

Lymph node staging for breast cancer has changed over time as technolegglved.
Earlier methods were useful in finding large deposits of cancer cells in the lympd) hotle
could miss microscopic areas of cancer spread. Over time, newer methods tdave ma
possible to find smaller and smaller deposits of cancer cells. Experts haverstbew/hat
to do with the new information. Do tiny deposits of cancer cells affect outlook theveaymne
that larger deposits do? How much cancer in the lymph node is needed to seearchang
outlook or treatment?

These questions are still being studied, but for now, a deposit of cancer cells mustatonta
least 200 cells or be at least 0.2 mm across (less than 1/100 of an inch) for it to lsbahge t
stage. An area of cancer spread that is smaller than 0.2 mm (or less thas2@oesh't
change the stage, but is recorded with abbreviations that reflect the wantkee spread
stain, called immunohistochemistry, was used. The abbreviation "mol+" is ubeccdncer
could only be found using a technique called PCR. These very tiny areas are semetime
calledisolated tumor cellsif the area of cancer spread is at least 0.2 mm (or 200 cells), but
still not larger than 2 mm, it is called a micrometastasis (one mm is aboutdiué the

width of a grain of rice). Micrometastases are counted only if then& arey larger areas of
cancer spread. Areas of cancer spread larger than 2 mm are known to affect owtldok a
change the N stage. These larger areas are sometimes called etastases, but may just
be called metastases.

NX: Nearby lymph nodes cannot be assessed (for example, removed previously).
NO: Cancer has not spread to nearby lymph nodes.
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NO(i+): Tiny amounts of cancer are found in underarm lymph nodes by using special
stains. The area of cancer spread contains less than 200 cells and is smaller than 0.2
mm.
NO(mol+): Cancer cells cannot be seen in underarm lymph nodes (even using special
stains), but traces of cancer cells were detected using a spedjedtiesl PCR).
N1: Cancer has spread to 1 to 3 axillary (underarm) lymph node(s), and/or tiny amounts of
cancer are found in internal mammary lymph nodes (those near the breast bone) dn sentine
lymph node biopsy.
N1mi: Micrometastases (tiny areas of cancer spread) in 1 to 3 lymph nodes under the
arm. The areas of cancer spread in the lymph nodes are 2 mm or less across (but at
least 200 cancer cells or 0.2mm across).
Nla Cancer has spread to 1 to 3 lymph nodes under the arm with at least one area of
cancer spread greater than 2 mm across.
N1b: Cancer has spread to internal mammary lymph nodes, but this spread could only
be found on sentinel lymph node biopsy (it did not cause the lymph nodes to become
enlarged).
N1lc: Both N1a and N1b apply.
N2: Cancer has spread to 4 to 9 lymph nodes under the arm, or cancer has enlarged the
internal mammary lymph nodes (either N2a or N2b, but not both).
N2a: Cancer has spread to 4 to 9 lymph nodes under the arm, with at least one area of
cancer spread larger than 2 mm.
N2b: Cancer has spread to one or more internal mammary lymph nodes, causing them
to become enlarged.
N3: One of the following applies:
Cancer has spread to 10 or more axillary lymph nodes, with at least one area of
cancer spread greater than 2mm (N3a).
Cancer has spread to the lymph nodes under the clavicle (collar bone), with at least
one area of cancer spread greater than 2mm (N3a).
Cancer is found in at least one axillary lymph node (with at least one arazef ca
spread greater than 2 mm) and has enlarged the internal mammary lymph nodes
(N3b).
Cancer involves 4 or more axillary lymph nodes (with at least one area of cancer
spread greater than 2 mm), and tiny amounts of cancer are found in internal
mammary lymph nodes on sentinel lymph node biopsy (N3b).
Cancer has spread to the lymph nodes above the clavicle with at least one area of
cancer spread greater than 2mm (N3c).

Metastasis (M):

MX: Presence of distant spread (metastasis) cannot be assessed.

MO: No distant spread is found on x-rays (or other imaging procedures) or by pkysica
cMO(i +): Small numbers of cancer cells are found in blood or bone marrow (found
only by special tests), or tiny areas of cancer spread (no larger than O&enfioynd
in lymph nodes away from the breast.
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M1: Spread to distant organs is present. (The most common sites are bone, lung, brain, and
liver.)

Breast cancer stage grouping

Once the T, N, and M categories have been determined, this information is combined in a
process calledtage groupingCancers with similar stages tend to have a similar outlook and
thus are often treated in a similar way. Stage is expressed in Roman nuroaratate |

(the least advanced stage) to stage IV (the most advanced stage). Non-irarasevesc

listed as stage 0.

Stage 0: Tis, NO, MOThis isductal carcinoma in situ (DCIS)he earliest form of breast
cancer. In DCIS, cancer cells are still within a duct and have not invaded deepbei
surrounding fatty breast tissueobular carcinoma in situ (LCIS$ sometimes also classified
as stage 0 breast cancer, but most oncologists believe it is not a true measticd CIS,
abnormal cells grow within the lobules or milk-producing glands, but they do not penetrat
through the wall of these lobules. Paget disease of the nipple (without an undeityorg
mass) is also stage 0. In all cases the cancer has not spread to lymph nodet sitelssta

Stage IA: T1, NO, MO: The tumor is 2 cm (about 3/4 of an inch) or less across and has not
spread to lymph nodes or distant sites.

Stage IB: TO or T1, N1mi, MQ The tumor is 2 cm or less across (or is not found) with
micrometastases in 1 to 3 axillary lymph nodes (the cancer in the lymph ngdestés than
0.2mm across and/or more than 200 cells but is not larger than 2 mm). The cancer has not
spread to distant sites.

Stage IIA: TO or T1, N1 (but not N1mi), MO / T2, NO, M0O:One of the following applies:

The tumor is 2 cm or less across (or is not found) (T1 or TO) and has spread to 1 to 3
axillary lymph nodes, with the cancer in the lymph nodes larger than 2 mm across
(N1a).

The tumor is 2 cm or less across (or is not found) (T1 or TO) and tiny amounts of
cancer are found in internal mammary lymph nodes on sentinel lymph node biopsy
(N1b).

The tumor is 2 cm or less across (or is not found) (T1 or TO) and has spread to 1 to 3
lymph nodes under the arm and to internal mammary lymph nodes (found on sentinel
lymph node biopsy) (N1c).

The tumor is larger than 2 cm across and less than 5 cm (T2) but hasn't spread to the
lymph nodes (NO).
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The cancer hasn't spread to distant sites (MO).

Stage IIB: T2, N1, MO / T3, NO, M0:One of the following applies:
The tumor is larger than 2 cm and less than 5 cm across. It has spread to 1 to 3
axillary lymph nodes and/or tiny amounts of cancer are found in internal mammary

lymph nodes on sentinel lymph node biopsy (T2, N1).

The tumor is larger than 5 cm across but does not grow into the chest wall or skin and
has not spread to lymph nodes (T3, NO).

The cancer hasn't spread to distant sites (MO).

Stage IlIA: TOto T2, N2, MO / T3, N1 or N2, M0:One of the following applies:
The tumor is not more than 5 cm across (or cannot be found). It has spread to 4 to 9
axillary lymph nodes, or it has enlarged the internal mammary lymph nodés (TO

T2, N2).

The tumor is larger than 5 cm across but does not grow into the chest wall or skin. It
has spread to 1 to 9 axillary nodes, or to internal mammary nodes (T3, N1 or N2).

The cancer hasn't spread to distant sites (MO).

Stage IIIB: T4, NO to N2, MO: The tumor has grown into the chest wall or skin (T4), and
one of the following applies:

It has not spread to the lymph nodes (NO).

It has spread to 1 to 3 axillary lymph nodes and/or tiny amounts of cancer are found
in internal mammary lymph nodes on sentinel lymph node biopsy (N1).

It has spread to 4 to 9 axillary lymph nodes, or it has enlarged the internal mammary
lymph nodes (N2).

The cancer hasn't spread to distant sites (MO).

Inflammatory breast cancer is classified as T4 and is stagenlds it has spread to distant
lymph nodes or organs, in which case it would be stage IV.

Stage IlIC: any T, N3, MO: The tumor is any size (or can't be found), and one of the
following applies:

Cancer has spread to 10 or more axillary lymph nodes (N3).
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Cancer has spread to the lymph nodes under the clavicle (collar bone) (N3).
Cancer has spread to the lymph nodes above the clavicle (N3).

Cancer involves axillary lymph nodes and has enlarged the internal mammaphy lym
nodes (N3).

Cancer has spread to 4 or more axillary lymph nodes, and tiny amounts of cancer ar
found in internal mammary lymph nodes on sentinel lymph node biopsy (N3).

The cancer hasn't spread to distant sites (MO).

Stage IV: any T, any N, M1:The cancer can be any size (any T) and may or may not have
spread to nearby lymph nodes (any N). It has spread to distant organs or to lymph nodes far
from the breast (M1). The most common sites of spread are the bone, liver, brain, or lung

If you have any questions about the stage of your cancer and what it might rgean in
case, be sure to ask your doctor.

& && &

The numbers below come from the National Cancer Institute's Surveillandentpiogy,

and End Results (SEER) database, and are based on women who were diagnosed with breast
cancer between 1988 and 2001. There are some important points to note about these
numbers:

The5-year survival rateefers to the percentage of patients who éivkeast 5 years
after being diagnosed with cancer. Many of these patients live much longer than 5
years after diagnosis. Five-yaatativesurvival rates (such as the numbers below)
take into account the fact that some patients with cancer will die from eilneesc
They are considered to be a more accurate way to describe the outloolkefaispat
with a particular type and stage of cancer.

The SEER database does not divide survival rates by substages, such aslBA and |
The rates for these substages are likely to be close to the rate forridlestage. For
example, the survival rate for stage IlA is likely to be slightly highar that listed

for stage Il, while the survival rate for stage 11B would be expected todtelgli

lower. Also, staging for breast cancer changed in 2010. The survival data listed here
is based on the older staging system.

These numbers were taken from patients treated several years ago. Althougke they
among the most current numbers we have available, improvements in treahoent si
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then mean that the survival rates for people now being diagnosed with these cancers
may be higher.

While survival statistics can sometimes be useful as a general guieydiianot
accurately represent any one person's prognosis. A number of other factodsngncl
other tumor characteristics and a person's age and general healtspcaifeat

outlook. Your doctor can tell you how these numbers may apply to you, as he or she
is familiar with the aspects of your particular situation.

Stage 5-year Relative
Survival Rate

0 100%

I 100%

Il 86%

1 57%

\Y] 20%

. $ "

This information represents the views of the dactord nurses serving on the American Cancer S¢xiety
Cancer Information Database Editorial Board. Thesmws are based on their interpretation of studies
published in medical journals, as well as their oprofessional experience.

The treatment information in this document is rféicial policy of the Society and is not intendexdnaedical
advice to replace the expertise and judgment of gancer care team. It is intended to help you godr
family make informed decisions, together with yadaetor.

Your doctor may have reasons for suggesting artreat plan different from these general treatmenibog.
Don't hesitate to ask him or her questions about yreatment options.

This section starts with general comments about the types of treatmentsrusea$t

cancer. This is followed by a discussion of the typical treatment options basedstagthef
the cancer (and a small section on breast cancer treatment during pregnancy)

Treatments can be classified into broad groups, based on how they work and when they are
used.

Local versus systemic therapy
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Local therapy is intended to treat a tumor at the site without affectingghefrthe body.
Surgery and radiation therapy are examples of local therapies.

Systemic therapy refers to drugs which can be given by mouth or directihénto t
bloodstream to reach cancer cells anywhere in the body. Chemotherapy, hormegne ther
and targeted therapy are systemic therapies.

Adjuvant and neoadjuvant therapy

Patients who have no detectable cancer after surgery are often given a@ddéiunal)

systemic therapy. Doctors believe that in some cases cancer cellsenkyaway from the
primary breast tumor and begin to spread through the body by way of the bloodstream even
in the early stages of the disease. These cells can't be felt on a lpkwaimaor seen on x-

rays or other imaging tests, and they cause no symptoms. But they can go on to beacome ne
tumors in other organs or in bones. The goal of adjuvant therapy is to kill these hidden cells.

Not every patient needs adjuvant therapy. Generally speaking, if the tus@esdr the
cancer has spread to lymph nodes, it is more likely to have spread through the bimodstrea
But there are other features, some of which have been previously discussedythat m
determine if a patient should get adjuvant therapy. Recommendations about atjenagt t
are discussed in the sections on these treatments and in the section on treattaget by s

Some patients are given systemic therapy, usually chemotherapy, hefme/ $o shrink a
tumor in the hope it will allow a less extensive operation to be done. This is called
neoadjuvant therapy

Most women with breast cancer have some type of surgery. Surgery is often weeded t
remove a breast tumor. Options for this include breast-conserving surgery aectomagt

Breast reconstruction can be done at the same time as the mastectomy oedone lat

Surgery is also used to check the lymph nodes under the arm for cancer spread. Options for
this include a sentinel lymph node biopsy and an axillary (armpit) lymph nodetiissec

Breast-conserving surgery

In these types of surgery, only a part of the affected breast is removed, althougiutiovs
removed depends on the size and location of the tumor and other factors. If radiation therap
is to be given after surgery, small metallic clips (which will show up on X-ragy be

placed inside the breast during surgery to mark the area for the radiatioretresat

Lumpectomyremoves only the breast lump and a surrounding margin of normal tissue.

Radiation therapy is usually given after a lumpectomy. If adjuvant cheraptherto be
given as well, radiation is usually delayed until the chemotherapy is completed.
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Partial (segmental) mastectomy or quadrantectomy removes morttiz®asthan a
lumpectomy. For a quadrantectomy, one-quarter of the breast is removed.ocRat&tapy
is usually given after surgery. Again, this may be delayed if chemother&p¥pe given as
well.

If cancer cells are found at any of the edges of the piece of tissue remavedjdtto have
positive marginsWhen no cancer cells are found at the edges of the tissue, it is said to have
negativeor clear margins The presence of positive margins means that that some cancer
cells may have been left behind after surgery. If the pathologist findsvpasiéirgins in the

tissue removed by breast-conserving surgery, the surgeon may need to go back and remove
more tissue. This operation is calleteaexcision If the surgeon can't remove enough breast
tissue to get clear surgical margins, a mastectomy may be needed.

For most women with stage | or Il breast cancer, breast-conservatiapyther
(lumpectomy/partial mastectomy plus radiation therapy) is as e#eati mastectomy.
Survival rates of women treated with these 2 approaches are the same. Horgaser, b
conservation therapy is not an option for all women with breast cancer (seeitfghoos
between lumpectomy and mastectomy" below).

Radiation therapy can sometimes be omitted as a part of breast-conservipg #khaugh
this is somewhat controversial, women may consider lumpectomy without radiatiapythe
if all of the following are true:

they are age 70 years or older

they have a tumor 2 cm or less that has been completely removed (with clear
margins)

the tumor is hormone receptor-positive, and the women is getting hormone therapy
(such as tamoxifen or an aromatase inhibitor)

no lymph nodes contained cancer

You should discuss this possibility with your health care team.

Possible side effectsSide effects of these operations can include pain, temporary swelling,
tenderness, and hard scar tissue that forms in the surgical site. As with ailomger
bleeding and infection at the surgery site are also possible.

The larger the portion of breast removed, the more likely it is that there valhb&ceable
change in the shape of the breast afterward. If the breasts look vergrdiiéier surgery, it
may be possible to have some type of reconstructive surgery (see tbe, secti
"Reconstructive surgery"), or to have the unaffected breast reduced in sizestthma
breasts more symmetrical. It may even be possible to have this done duringahe ini
surgery. It's very important to talk with your doctor (and possibly a plasiesny before
surgery to get an idea of how your breasts are likely to look afterward, ardrtavieat your
options might be.
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Mastectomy

Mastectomy involves removing all of the breast tissue, sometimes along witmeé#nby
tissues.

In a simple or total mastectomy, the surgeon removes the entire breast, indteduqpte,
but does not remove underarm lymph nodes or muscle tissue from beneath the breast.
Sometimes this is done for both breasts (a double mastectomy), especially iwltkme as
preventive surgery in women at very high risk for breast cancer. Most women, if¢hey a
hospitalized, can go home the next day.

For some women considering immediate reconstruction, a skin-sparing m&asteein be

done. In this procedure, most of the skin over the breast (other than the nipple andsareola) i
left intact. This can work as well as a simple mastectomy. The amountst bssue

removed is the same as with a simple mastectomy.

This approach is only used when immediate breast reconstruction is planned. It may not be
suitable for larger tumors or those that are close to the skin. Implants orftcsauzther

parts of the body are used to reconstruct the breast. Although this approach has not been used
for as long as the more standard type of mastectomy, many women prefausdé offers

the advantage of less scar tissue and a reconstructed breast that seemsurabre nat

Some doctors doing a prophylactic (preventive) mastectomy might consider doing a
subcutaneous mastectomy. In this procedure, the incision is made below the beeast. Th
breast tissue is removed, but the breast skin and nipple are left in place. Thisveddily
breast reconstruction. This procedure leaves less visible scars, but it asoldehind more
breast tissue than other forms of mastectomy, so the chances that cancevet@yid the
remaining tissue are higher than for a skin-sparing or simple mastectenaud® of the
higher chance of cancer developing, most doctors do not recommend this procedure for
women who opt for a preventative mastectomy.

A modified radical mastectomy a simple mastectomy plus removal of axillary (underarm)
lymph nodes. Surgery to remove these lymph nodes is discussed in further deiailtaser
section.

A radical mastectomig an extensive operation where the surgeon removes the entire breast,
axillary lymph nodes, and the pectofahest wall) muscles under the breast. This surgery

was once very common. But a modified radical mastectomy has been proven to basas just
effective without the disfigurement and side effects of a radical mastgcsomadical
mastectomies are rarely done now. This operation may still be done fotuarges that are
growing into the pectoral muscles under the breast.

Possible side effectsAside from post-surgical pain and the obvious change in the shape of
the breast(s), possible side effects of mastectomy include wound infectionphmamat
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(buildup of blood in the wound), and seroma (buildup of clear fluid in the wound). If axillary
lymph nodes are also removed, other side effects may occur (see "Ayithgoly node
dissection”).

Choosing between lumpectomy and mastectomy

Many women with early-stage cancers can choose between breastscmnsergery and
mastectomy.

The main advantage of a lumpectomy is that it allows a woman to keep most of herdbreast
disadvantage is the usual need for radiation therapy -- most often for 5 to 6-watfeds
surgery. A small number of women having breast-conserving surgery may notdieédmra
while a small percentage of women who have a mastectomy will still neéitioa therapy

to the breast area.

When deciding between a lumpectomy and mastectomy, be sure to get altshgdaanay
have an initial gut preference for mastectomy as a way to "take it abkaytickly as

possible.” Women tend to prefer mastectomy more often than their surgeons do because o
this feeling. But the fact is that in most cases, mastectomy does nobgiamy better

chance of long-term survival or a better outcome from treatment. Studiesiifgjlow
thousands of women for more than 20 years show that when a lumpectomy can be done,
mastectomy does not provide any better chance of survival than lumpectomy.

Although most women and their doctors prefer lumpectomy and radiation therapy ‘wlaen it
reasonable option, your choice will depend on a number of factors, such as:

how you feel about losing your breast
how you feel about getting radiation therapy

how far you would have to travel and how much time it would take to have radiation
therapy

whether you think you will want to have more surgery to reconstruct your breast aft
having a mastectomy

your preference for mastectomy as a way to get rid of all your casagrickly as
possible

your fear of the cancer coming back

For some women, mastectomy may clearly be a better option. For example, mmpect
breast conservation therapy is usually not recommended for:

women who have already had radiation therapy to the affected breast
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women with 2 or more areas of cancer in the same breast that are too far apart to be
removed through 1 surgical incision, while keeping the appearance of the breast
satisfactory

women whose initial lumpectomy along with re-excision(s) has not completely
removed the cancer

women with certain serious connective tissue diseases such as sclerodepua,or
which may make them especially sensitive to the side effects of radiatiapyhe

pregnant women who would require radiation while still pregnant (risking hartme to t
fetus)

women with a tumor larger than 5 cm (2 inches) across that doesn't shrink very much
with neoadjuvant chemotherapy

women with inflammatory breast cancer
women with a cancer that is large relative to her breast size

Other factors may need to be taken into account as well. For example, young wamen wit
breast cancer and a known BRCA mutation are at very high risk for a second taerser
women may want to consider having a mastectomy, or even a double mastectomy, to both
treat the cancer and reduce this risk.

Axillary lymph node dissection

To determine if the breast cancer has spread to axillary (underarm) lyms) sahe of

these lymph nodes may be removed and looked at under the microscope. This is an important
part of staging and determining treatment and outcomes. When the lymph nodescsed,aff

there is an increased likelihood that cancer cells have spread through the blootistteer

parts of the body.

As noted above, axillary lymph node dissection is part of a radical or modifiedlradi
mastectomy procedure. It may also be done along with a breast-congeodadure, such

as lumpectomy. Anywhere from about 10 to 40 (though usually less than 20) lymph nodes
are removed.

The presence of cancer cells in the lymph nodes under the arm is an impottannfa
considering adjuvant therapy. Axillary dissection is used as a test to hdd¢pogler breast
cancer treatment decisions.

Possible side effectsAs with other operations, pain, swelling, bleeding, and infection are
possible.
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The main possible long-term effect of removing axillary lymph nodes is lympteede

(swelling of the arm). This occurs because any excess fluid in the armaliyaravels back

into the bloodstream through the lymphatic system. Removing the lymph nodes sometimes
causes this fluid to remain and build up in the arm.

Up to 30% of women who have underarm lymph nodes removed develop lymphedema. It
also occurs in up to 3% of women who have a sentinel lymph node biopsy (see below). It
may be more common if radiation is given after surgery. Sometimes thengvedits for

only a few weeks and then goes away. Other times, the swelling lasts arleng\iays to

help prevent or reduce the effects of lymphedema are discussed in the sedbain, "W
happens after treatment for breast cancer?" If your arm is swollen, tiglatinéul after

lymph node surgery, be sure to tell someone on your cancer care team right away.

You may also have short- or long-term limitations in moving your arm and shouleler af
surgery. Your doctor may give you exercises to ensure that you do not have permanent
problems with movement (a frozen shoulder). Numbness of the skin of the upper, inner arm
is another common side effect because the nerve that controls sensation herthtcagh

the lymph node area.

Sentinel lymph node biopsy

Although axillary lymph node dissection (ALND) is a safe operation and has tesvoh

side effects other than lymphedema, in many cases doctors will check the lymphnsbdes f
with a sentinel lymph node biopsy (SLNB), which is a way of learning if cansesgraad to
lymph nodes without removing all of them.

In this procedure the surgeon finds and removes the first lymph node(s) (sentinel node or
nodes) to which a tumor drains, and the one(s) most likely to contain cancerttelishfive

started to spread. To do this, the surgeon injects a radioactive substance and/oyea blue d

into the tumor or the area around it. Lymphatic vessels will carry theserstdsstato the

sentinel node(s). The doctor can use a special device to detect the radicadingtgodes

that the radioactive substance flows into or can look for lymph nodes that have turned blue.
These are separate ways to find the sentinel node, but are often done tagetteulale

check. The doctor then cuts the skin over the area and removes the nodes. These nodes (ofte
2 or 3) are then looked at closely by the pathologist. (Because fewer nodesared éman

in an ALND, each one can be looked at more closely for any cancer).

If there is no cancer in the sentinel node(s), it's very unlikely that the deascepread to
other lymph nodes, so no further lymph node surgery is needed. The patient can avoid the
potential side effects of a full ALND (see above).

If the sentinel node(s) has cancer, the surgeon will do a full axillary lymph nodetidisse

see how many other lymph nodes are involved. The lymph node can sometimes be checked
for cancer during surgery. If cancer is found in the sentinel lymph node, the surgggo m
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on to remove more lymph nodes or even do a full axillary dissection. If no cansareell
seen in the lymph node at the time of the surgery, or if the sentinel node is not chelked at
time of the surgery, the lymph node(s) will be examined in greater detail ovexthe ne
several days. If cancer is found in the lymph node, the surgeon may recommend a full
axillary lymph node dissection at a later time.

Sentinel lymph node biopsy requires a great deal of skill. It should be done only bicalsurg
team known to have experience with this technique. If you are thinking about having this
type of biopsy, ask your health care team if they do them regularly.

Reconstructive surgery

After having a mastectomy (or some breast-conserving surgeries), @awoay want to
consider having the breast mound rebuilt; this is cdlfedst reconstructianThese
procedures are not done to treat cancer but to restore the breast's appearasagarfy. If
you are going to have breast surgery and are thinking about having reconstruistion, it
important to consult with a plastic surgeon who is an expert in breast recoostheftre
your surgery.

Decisions about the type of reconstruction and when it will be done depend on each woman's
medical situation and personal preferences. You may have a choice betweerybtaving

breast reconstructed at the same time as the mastectomy (immechaigtnuction) or at a

later time (delayed reconstruction). There are several types of nembivet surgery. Some

use saline (salt water) or silicone implants, while others use tissuestiiemparts of your

body (autologous tissue reconstruction).

For a discussion of the different reconstruction options, see the American Canegr Soc
documentBreast Reconstruction After Mastectonfpu may also find it helpful to talk with

a woman who has had the type of reconstruction you might be considering. Our Reach to
Recovery volunteers can help you with this.

What to expect with surgery

For many, the thought of surgery can be frightening. But with a better understandinat of
to expect before, during, and after the operation, many fears can be relieved.

Before surgery: The common biopsy procedures let you find out if you have breast cancer
within a few days of your biopsy, but the extent of the breast cancer will not be knoilvn unti
after imaging tests and the surgery for local treatment are done.

Usually, you meet with your surgeon a few days before the operation to disguss t
procedure. This is a good time to ask specific questions about the surgery and review
potential risks. Be sure you understand what the extent of the surgery isdikelyahd what
you should expect afterward. If you are thinking about breast reconstructiobocaskhas as
well.

(64 of 116)



You will be asked to sign a consent form, giving the doctor permission to perform the
surgery. Take your time and review the form carefully to be certain thatryaerstand what
you are signing. Sometimes, doctors send material for you to review in advaoce of
appointment, so you will have plenty of time to read it and won't feel rushed. You may als
be asked to give consent for researchers to use any tissue or blood that is not needed fo
diagnostic purposes. Although this may not be of direct use to you, it may be very leelpful t
women in the future.

You may be asked to donate blood before some operations, such as a mastectomy combined
with natural tissue reconstruction, if the doctors think a transfusion might be needed. You
might feel more secure knowing that if a transfusion is needed, you will rega@ivewn

blood. If you do not receive your own blood, it is important to know that in the United States,
blood transfusion from another person is nearly as safe as receiving your own blood. Ask
your doctor about your possible need for a blood transfusion.

Your doctor will review your medical records and ask you about any medi@onesg

taking. This is to be sure that you are not taking anything that might intesitertéhe

surgery. For example, if you are taking aspirin, arthritis medicine, or a-thiouung drug

(like coumadin), you may be asked to stop taking the drug about a week or 2 before the
surgery. Be sure you tell your doctor about everything you take, including ngamnd

herbal supplements. Usually, you will be told not to eat or drink anything for 8 to 12 hours
before the surgery, especially if you are going to have generahasis(will be asleep

during surgery).

You will also meet with the anesthesiologist or nurse anesthetist, the heddtbspnal who
will be giving you the anesthesia during your surgery. The type of anestisesialepends
largely on the kind of surgery being done and your medical history.

Surgery: Depending on the likely extent of your surgery, you may be offered the choice of
an outpatient procedure (where you go home the same day) or you may be admitted to the
hospital.

General anesthesia is usually given whenever the surgery involves atomagtecan

axillary node dissection, and is most often used during breast-conserving s gey.

You will have an IV (intravenous) line put in (usually in a vein in your arm), which the
medical team will use to give medicines that may be needed during theystigeally you

will be hooked up to an electrocardiogram (EKG) machine and have a blood pressaore cuff
your arm, so your heart rhythm and blood pressure can be checked during the surgery.

The length of the operation depends on the type of surgery being done. For example, a
mastectomy with axillary lymph node dissection will usually take from 2 to 3 haties

your surgery, you will be taken to the recovery room, where you will stayyanutiare

awake and your condition and vital signs (blood pressure, pulse, and breathing) are stabl
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After surgery: How long you stay in the hospital depends on the type of surgery being done,
your overall state of health and whether you have any other medical problemsehgauv

do during the surgery, and how you feel after the surgery. Decisions about theolieyaur

stay should be made by you and your doctor and not dictated by what your insutance wi
pay, but it is important to check your insurance coverage before surgery.

In general, women having a mastectomy and/or axillary lymph node dissectiam thtay
hospital for 1 or 2 nights and then go home. However, some women may be placed in a 23-
hour, short-stay observation unit before going home.

Less involved operations such as lumpectomy and sentinel lymph node biopsy are usually
done in an outpatient surgery center, and an overnight stay in the hospital is usually not
needed.

You may have a dressing (bandage) over the surgery site that may wrapasougly your

chest. You may have one or more drains (plastic or rubber tubes) coming out fronasite bre
or underarm area to remove blood and lymph fluid that collects during the healingsproce
Your health care team will teach you how to care for the drains, which may inclytgregn

and measuring the fluid and identifying problems the doctor or nurse needs to know about.
Most drains stay in place for 1 or 2 weeks. When drainage has decreased to about 30 cc (1
fluid ounce) each day, the drain will usually be removed.

Most doctors will want you to start moving your arm soon after surgery so that itggon'
stiff.

Many women who have a lumpectomy or mastectomy are often surprised bytleopaln
they have in the breast area. But they are less happy with the strangeseiisatnbness,
pinching/pulling feeling) they may feel in the underarm area.

Ask your health care team how to care for your surgery site and arm. Ushueyiwvill give
you and your caregivers written instructions about care after surgee ristructions
should include:

the care of the surgical wound and dressing

how to monitor drainage and take care of the drains

how to recognize signs of infection

when to call the doctor or nurse

when to begin using the arm and how to do arm exercises to prevent stiffness
when to resume wearing a bra

when to begin using a prosthesis and what type to use (after mastectomy)
what to eat and not to eat

use of medications, including pain medicines and possibly antibiotics

any restrictions of activity

what to expect regarding sensations or numbness in the breast and arm
what to expect regarding feelings about body image
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when to see your doctor for a follow-up appointment

referral to a Reach to Recovery volunteer. Through our Reach to Recovery program,
a specially trained volunteer who has had breast cancer can provide information,
comfort, and support (see the American Cancer Society docuReath to Recovery

for more information).

Most patients see their doctor about 7 to 14 days after the surgery. Your doctor should
explain the results of your pathology report and talk to you about the need for further
treatment. If you will need more treatment, you may be referred to aioadiacologist
and/or a medical oncologist. If you are thinking about breast reconstruction,ayoloem
referred to a plastic surgeon as well.

Post-mastectomy pain syndrome

Post-mastectomy pain syndrome (PMPS) is chronic nerve (neuropathic) pain afte
lumpectomy or mastectomy. Studies have shown that between 20% and 60% of women
develop PMPS after surgery, but it is often not recognized as such. The classit signs

PMPS are chest wall pain and tingling down the arm. Pain may also be felt in thaeshoul

scar, arm, or armpit. Other common complaints include numbness, shooting or pricking pain,
or unbearable itching.

PMPS is thought to be linked to damage done to the nerves in the armpit and chest during
surgery. But the causes are not known. Because major surgeries are less oftetresed t
breast cancer today, PMPS is becoming less of a problem.

It is important to talk to your doctor about any pain you are having. PMPS can cauee you t
not use your arm the way you should and over time you could lose the ability to use it
normally.

PMPS can be treated. Opioids or narcotics are medicines commonly used torirdaitpai
they may not work well for nerve pain. But there are medicines and treatmerus thark
for this kind of pain. Talk to your doctor to get the pain control you need.

Radiation therapy is treatment with high-energy rays or particlesiésioy cancer cells.
This treatment may be used to kill any cancer cells that remain in the bhesstvall, or
underarm area after breast-conserving surgery. Radiation may also be aiede
mastectomy in patients with either a cancer larger than 5 cm in size, or avteen s found
in the lymph nodes.

Radiation therapy can be given in 2 main ways.

External beam radiation
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This is the most common type of radiation therapy for women with breast caheer. T
radiation is focused from a machine outside the body on the area affected &ydée c

The extent of radiation depends on whether a lumpectomy or mastectomy was done and
whether or not lymph nodes are involved. If a lumpectomy was done, the entire bieast ge
radiation, and an extra boost of radiation is given to the area in the breast wharecdre c
was removed to prevent it from coming back in that area. Depending on the sizeeahd ext
of the cancer, radiation may include the chest wall and underarm are#..ds some cases,
the area treated may also include supraclavicular lymph nodes (hodes aboveatherwll
and internal mammary lymph nodes (nodes beneath the breast bone in the center of the
chest).

When given after surgery, external radiation therapy is usually not startethenissues
have been able to heal, often a month or longer. If chemotherapy is to be given as well,
radiation therapy is usually delayed until chemotherapy is complete.

Before your treatments start, the radiation team will take carefldurezaents to determine
the correct angles for aiming the radiation beams and the proper dose of radragiowilT
make some ink marks or small tattoos on your skin that they will use latguadeao focus
the radiation on the right area. You may want to talk to your health care team to fihd out
these marks will be permanent.

Lotions, powders, deodorants, and antiperspirants can interfere with external tiedionra
therapy, so your health care team may tell you not to use them until treaamreeotsnplete.

External radiation therapy is much like getting an x-ray, but the radietimore intense.
The procedure itself is painless. Each treatment lasts only a few mindtesghlthe setup
time -- getting you into place for treatment -- usually takes longer.

The most common way breast radiation is given is 5 days a week (Monday thru fenday)
about 6 weeks.

Accelerated breast irradiation: The standard approach of giving external radiation for 5

day a week over many weeks can be inconvenient for many women. Some doctors are now
using other schedules, such as giving slightly larger daily doses over only 3 wiieks, w
seems to work about as well. Giving radiation in larger doses using feweararggis

known ashypofractionated radiation therapilewer approaches now being studied give
radiation over an even shorter period of time. In one approach, larger doses of radBation a
given each day, but the course of radiation is shortened to only 5 days. In another approach,
known agntraoperative radiation therapfydORT), a single large dose of radiation is given

in the operating room right after lumpectomy (before the breast incision islclose

Other forms of accelerated radiation are described below in the section byttheaapy. It
is hoped that these newer approaches may prove to be at least equal to the cadard, sta
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breast irradiation, but few studies have been done comparing these new methogidalirectl
standard radiation therapy. It is not known if the newer methods will still pecakas
standard radiation after many years. For this reason, many doctazerstillier them to be
experimental at this time. Women who are interested in these approachesma&y ask

their doctor about taking part in clinical trials of accelerated breasliation now going on.

3D-conformal radiotherapy: In this technique, the radiation is given with special machines
so that it is aimed better at the area where the tumor was. This allows moraedlthg
breast to be spared. Treatments are given twice a day for 5 days.

Possible side effects of external radiatiorifhe main short-term side effects of external
beam radiation therapy are swelling and heaviness in the breast, sunburn-like I3§és¢ha
the treated area, and fatigue. Your health care team may advise you to avoidgetymosi
treated skin to the sun because it may make the skin changes worse. Changesdstthe bre
tissue and skin usually go away in 6 to 12 months.

In some women, the breast becomes smaller and firmer after radiatiorythtasimg
radiation may also affect a woman's chances to have breast reconstruatiatioR#erapy
of axillary lymph nodes also can cause lymphedema (see the section, "Wihaijppén after
treatment for breast cancer?").

In rare cases, radiation therapy may weaken the ribs, which could lead timeefricthe

past, parts of the lungs and heart were more likely to get some radiation, adidhead to
long-term damage of these organs in some women. Modern radiation therapy equipment
allows doctors to better focus the radiation beams, so these problems are rare today.

A very rare complication of radiation to the breast is the development of another can
called angiosarcoma (see "What is breast cancer?"). These ragescaat grow and spread
quickly.

Brachytherapy

Brachytherapy, also known agernal radiation, is another way to deliver radiation therapy.
Instead of aiming radiation beams from outside the body, radioactive seedeitsrgrell
placed directly into the breast tissue next to the cancer. It is often useggpscmadd an
extra boost of radiation to the tumor site (along with external radiation to the lriealst),
although it may also be used by itself (see below). Tumor size, location, anéaotbes

may limit who can get brachytherapy.

There are different types of brachytherapy.
Intracavitary brachytherapy: This method of brachytherapy consists of a small balloon
attached to a thin tube. The deflated balloon is inserted into the space left bypbetamy

and is filled with a salt water solution. (This can be done at the time of lumpectonityio
several weeks afterward.) The balloon and tube are left in place throughtaetre@with
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the end of the tube sticking out of the breast). Twice a day a source of radip&idgtced

into the middle of the balloon through the tube and then removed. This is done for 5 days as
an outpatient treatment. The balloon is then deflated and removed. This systemtfpees by
brand name, Mammosite®. This type of brachytherapy can also be consideredé form
accelerated breast irradiation. Like other forms of accelerated bradgtion, there are no
studies comparing outcomes with this type of radiation directly with stangiznchal beam
radiation. It is not known if the long-term outcomes will be as good.

Interstitial brachytherapy: In this approach, several small, hollow tubes called catheters are
inserted into the breast around the area of the lumpectomy and are left in poaeefal

days. Radioactive pellets are inserted into the catheters for short pertods each day and

then removed. This method of brachytherapy has been around longer (and has more evidenc
to support it), but it is not used as much anymore.

While these methods are sometimes used as ways to add a boost of radiation tortbeetum
(along with external radiation to the whole breast), they are also beingdstndilinical

trials as the only source of radiation for women who have had a lumpectomy. kenges s
they can also be considered form@&ofelerated partial breast irradiatiortarly results

have been promising, but long-term results are not yet available, and it's cetyét
irradiating only the area around the cancer will reduce the chances of tee aaming back
as much as giving radiation to the whole breast. The results of studies now beinglidone w
probably be needed before more doctors recommend accelerated partial ladiabmras a
standard treatment option.

Chemotherapy (chemo) is treatment with cancer-killing drugs thabeayen

intravenously (injected into a vein) or by mouth. The drugs travel through the bloodsirea
reach cancer cells in most parts of the body. Chemo is given in cycles, vithezad of
treatment followed by a recovery period. Treatment usually lasts fara$@evenths.

When is chemotherapy used?
There are several situations in which chemotherapy may be recommended.

Adjuvant chemotherapy: Systemic therapy given to patients with no evidence of cancer
after surgery is called adjuvant therapy. While surgery is used to removeéhedlaEncer that
can be seen, adjuvant therapy is used to kill any cancer cells that may haveét ihedmie

that can't be seen. Adjuvant therapy after breast-conserving surgeagtectomy reduces

the risk of breast cancer coming back. Both chemotherapy and hormone therapy @th be us
as adjuvant treatments.

Even in the early stages of the disease, cancer cells may break awaydmmiary breast
tumor and spread through the bloodstream. These cells don't cause symptoms, they don't
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show up on imaging tests, and they can't be felt during a physical exam.iayt #re
allowed to grow, they can establish new tumors in other places in the body. The goal of
adjuvant chemotherapy is to kill undetected cells that have traveled from the breas

Neoadjuvant chemotherapy:Chemotherapy given before surgery is called neoadjuvant
therapy. Often, neoadjuvant therapy uses the same chemo that is used as adjupgnt thera
(only it is given before surgery instead of after). In terms of survival, there difference
between giving chemo before or after surgery. The major benefit of neoadjuvant
chemotherapy is that it can shrink large cancers so that they are smgh ¢ode removed

by lumpectomy instead of mastectomy. Another possible advantage of neoadjuvant
chemotherapy is that doctors can see how the cancer responds to chemothir@pymibr
does not shrink, your doctor may try different chemotherapy drugs.

Chemotherapy for advanced breast cancerChemotherapy can also be used as the main
treatment for women whose cancer has already spread outside the breast earchiaréa

at the time it is diagnosed, or if it spreads after initial treatments. mgthlef treatment
depends on whether the cancer shrinks, how much it shrinks, and how a woman tolerates
treatment.

How is chemotherapy given?

In most cases (especially for adjuvant and neoadjuvant treatment), chempoifienagt
effective when combinations of more than one drug are used. Many combinationsgre bei
used, and it's not clear that any single combination is clearly the bestalinidies

continue to compare today's most effective treatments against somethingyhag better.
Some of the most commonly used drug combinations are:

CMF: cyclophosphamide (Cytoxan), methotrexate (Amethopterin, Mexate, Folex)
and 5-fluorouracil (Fluorouracil, 5-FU, Adrucil)

CAF (FAC): cyclophosphamide, doxorubicin (Adriamycin), and 5-fluorouracil
AC: doxorubicin (Adriamycin) and cyclophosphamide

EC: epirubicin (Ellence) and cyclophosphamide

TAC: docetaxel (Taxotere), doxorubicin (Adriamycin), and cyclophosphamide
AC  T: doxorubicin (Adriamycin) and cyclophosphamide followed by paclitaxel
(Taxol) or docetaxel (Taxotere) (Herceptin may be given with the peallita

docetaxel for HER2/neu positive tumors.)

A CMF: doxorubicin (Adriamycin), followed by CMF
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CEF (FEC): cyclophosphamide, epirubicin, and 5-fluorouracil (this may be falowe
by docetaxel)

TC: docetaxel (Taxotere) and cyclophosphamide
TCH: docetaxel, carboplatin, and Herceptin for HER2/neu positive tumors

Other chemotherapy drugs used for treating women with breast cancer inshidgnc
(Platinol), vinorelbine (Navelbine), capecitabine (Xeloda), pegylated liposomafwmgin
(Doxil), gemcitibine (Gemzar), mitoxantrone, ixabepilone (Ixempra), anthah-bound
paclitaxel (Abraxane). The targeted therapy drugs Herceptin and Tyksrberused with
these chemo drugs for tumors that are HER2/neu-positive (these drugscassell in more
detail in the "Targeted therapy" section).

Doctors give chemotherapy in cycles, with each period of treatment folloyeddst

period. The chemotherapy begins on the first day of each cycle, and then the biodn i
time to recover from the effects of chemotherapy. The chemotherapyateutigen repeated
to start the next cycle. The time between giving the chemotherapy drggserally 2 or 3
weeks and varies according the specific chemotherapy drug or combinatimgsf Some
drugs are given more often. These cycles generally last for dita¢abf 3 to 6 months when
given as adjuvant therapy, depending on the drugs used. Treatment may be longer for
advanced breast cancer.

Dose-dense chemotherapyDoctors have found that giving the cycles of chemo closer
together can lower the chance that the cancer will come back and improvelsorsorae
women. This usually means giving the same chemo that is normally given everks3 wee
(such as AC T), but giving it every 2 weeks. In addition, a drug (growth factor) to help
boost the white blood cell count is given after the chemo to make sure the white blood cell
count returns to normal in time for the next cycle. This approach can lead to moriéesite e
and be harder to take, so it is only used for adjuvant treatment in women with a higher
chance of the cancer coming back after treatment. Recently, this approadvowesed for
neoadjuvant therapy. The patients getting treated more often had their tunmsrgire,
were less likely to have the cancer come back, and lived longer than the piedatets

every 3 weeks.

Possible side effects

Chemotherapy drugs work by attacking cells that are dividing quickly, whichyighey

work against cancer cells. But other cells in the body, such as those in the bone tharrow
lining of the mouth and intestines, and the hair follicles, also divide quickly. Thesareells
also likely to be affected by chemotherapy, which can lead to sideseffazhe women have
many side effects while other women may have few.

The side effects of chemotherapy depend on the type of drugs, the amount taken, and the
length of treatment. Some of the most common possible side effects include:
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hair loss

mouth sores

loss of appetite

nausea and vomiting

increased chance of infections (due to low white blood cell counts)
easy bruising or bleeding (due to low blood platelet counts)
fatigue (due to low red blood cell counts and other reasons)

These side effects are usually short-term and go away after treagrfiarghied. It's

important to let your health care team know if you have any side effectsrastb®ften

ways to lessen them. For example, drugs can be given to help prevent or reducenthusea a
vomiting.

Several other side effects are also possible. Some of these are onlythemrtain
chemotherapy drugs. Your cancer care team will give you informatian #mpossible side
effects of the specific drugs you are getting.

Menstrual changes:For younger women, changes in menstrual periods are another possible
side effect of chemotherapy. Premature menopause (not having any moneiah@esiods)

and infertility (not being able to become pregnant) are possible permanentaatiops of
chemotherapy. Some chemotherapy drugs are more likely to do this than others. Tae olde
woman is when she receives chemotherapy, the more likely it is that she willdbredertile

or menopausal as a result. When this happens, it can also lead to rapid bone loss from
osteoporosis. Again, there are medicines that can help prevent this possible side effe

You cannot depend on chemotherapy to prevent pregnancy, and getting pregnant while
receiving chemotherapy could lead to birth defects and interfere witmeeatFor this
reason, it is important that pre-menopausal women who are sexually active disicigs

birth control with their doctor. It is safe to have children after chemotherapiy'shudt safe
to get pregnant while on treatment. If you are pregnant when you get brrezest gau still
can be treated. Chemotherapy can be safely given during the last 2 tSméstegnancy.

Neuropathy: Several drugs used to treat breast cancer, including the taxanes (docetaxel and
paclitaxel), platinum agents (carboplatin, cisplatin), and ixabepilone, cargdaraares

outside of the brain and spinal cord. This can sometimes lead to symptoms (mainly in the
hands and feet) such as numbness, pain, burning or tingling sensations, sensitiwityto col
heat, or weakness. In most cases this goes away once treatment is stoppet\bbeit
long-lasting in some women.

Heart damage: Adriamycin (doxorubicin), epirubicin, and some other drugs may cause
permanent heart damage if used for a long time or in high doses. For this reason, doctors
often check the patient's heart function before starting one of these drugsl|sbhesrefully
control the doses and use echocardiograms or other heart tests to monitor héamt féinct
the heart function begins to decline, treatment with these drugs will be stogpeith. &ime
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patients, heart damage takes a long time to develop. They may show signs of poor heart
function months or years later.

Chemo brain: Another possible side effect of chemotherapy is "chemo brain.” Many women
who get chemotherapy for breast cancer report a slight decrease in mentahiiogcT here

may be some problems with concentration and memory, which may last a long time. Stil
most women do function well after chemotherapy. In studies that have found chemo brain t
be a side effect of treatment, the symptoms most often go away within adesv lfor more
information, see the American Cancer Society docun@mmo brain

Increased risk of leukemia:Very rarely, certain chemotherapy drugs may cause acute
myeloid leukemia, a life-threatening cancer of white blood cells. When this hapsens
usually within 10 years after treatment. In most women, chemotherapy's d@nefit
preventing breast cancer from coming back or in extending life are likédy e€xceed the
risk of this serious but rare complication.

Feeling unwell or tired: Many women do not feel as healthy after receiving chemotherapy
as they did before. There is often a residual feeling of body pain or achiness dahdbasni

of physical functioning. These are very subtle changes that are only revealeddly
guestioning women who have undergone chemotherapy.

Fatigue is another common (but often overlooked) problem for women who have received
chemotherapy. This may last up to several years. It can often be helped,iswpitritant to

let your doctor or nurse know about it. For more information on what you can do about
fatigue, see the American Cancer Society docuni@tigue in People with Cancer

Exercise, naps, and conserving energy may be recommended. If there are sleepsproble
these can be treated. Sometimes there is depression, which may be helped lipgounse
and/or medicines.

Hormone therapy is another form of systemic therapy. It is most often uaachdgivant
therapy to help reduce the risk of cancer recurrence after surgery, althcaghbe used as
neoadjuvant treatment, as well. It is also used to treat cancer that hasaxbnadter
treatment or has spread.

A woman's ovaries are the main source of the hormesttegerup until menopause. After
menopause, smaller amounts are still made in the body's fat tissue, where a hoan®bg m
the adrenal gland is converted into estrogen.

Estrogen promotes the growth of about 2 out of 3 of breast cancers -- those containing

estrogen receptors (ER-positive cancers) and/or progesterone receRtpssifive
cancers). Because of this, several approaches to blocking the effecogéestr lowering
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estrogen levels are used to treat ER-positive and PR-positive breast canoané
therapy does not help patients whose tumors are both ER- and PR-negative.

Tamoxifen and toremifene (Fareston)These anti-estrogen drugs work by temporarily
blocking estrogen receptors on breast cancer cells, preventing estrogdmnfdaorg to them.
They are taken daily as a pill.

For women with ER- or PR-positive cancers, taking tamoxifen after sui@esyyears
reduces the chances of the cancer coming back by about half. Tamoxifesoche ased to
treat metastatic breast cancer, as well as to reduce the risk of deyddmgast cancer in
women at high risk. Toremifene works like tamoxifen, but is not used as often.

The most common side effects of these drugs include fatigue, hot flashes) dagiess or
discharge, and mood swings.

Some patients whose cancer has spread to their bones may experienag #atatrwith

pain and swelling in the muscles and bones. This usually subsides quickly, but in s@ne case
the patient may also develop a high calcium level in the blood that cannot be controlled. If
this occurs, the treatment may need to be stopped.

Rare, but more serious side effects are also possible. These drugs cae ithereesk of
developing cancers of the uterus (endometrial cancer and uterine sarcelnguifdoctor
right away about any unusual vaginal bleeding (a common symptom of both of these
cancers). Most uterine bleeding is not from cancer, but this symptom alwaygpnaegs
attention.

Another possible serious side effect is blood clots, which usually form in thérlesggsne
cases, these may lead to a heart attack, stroke, or blockage in the lungsgoylm
embolism). Call your doctor or nurse right away if you develop pain, redness,liingine
your lower leg (calf), shortness of breath, chest pain, sudden severe headachiencanfus
trouble speaking or moving.

Depending on a woman's menopausal status, tamoxifen can have different effects on the
bones. In pre-menopausal women tamoxifen can cause some bone thinning, but in post-
menopausal women it is often good for bone strength. The effects of toremifene onethe bon
are less clear.

For most women with breast cancer, the benefits of taking these drugs outweeighkgh

Fulvestrant (FaslodexX): Fulvestrant is a drug that also acts on the estrogen receptor, but
instead of blocking it, this drug eliminates it. It is often effective elvéreibreast cancer is

no longer responding to tamoxifen. It is given by injection once a month. Hot flashets, mil
nausea, and fatigue are the major side effects. It is currently only egddmwse in post-
menopausal women with advanced breast cancer that no longer responds to tamoxifen or
toremifene.
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Aromatase inhibitors: Three drugs that stop estrogen production in post-menopausal
women have been approved to treat both early and advanced breast cancer: letrozole
(Femar§), anastrozole (Arimide®, and exemestane (Aroma&nThey work by blocking

an enzyme (aromatase) responsible for making small amounts of estrogen in post
menopausal women. They cannot stop the ovaries of pre-menopausal women from making
estrogen, so they are only effective in post-menopausal women. These drugsradaiigk

as pills.

Several studies have compared these drugs with tamoxifen as adjuvant hormoneriherap
post-menopausal women. Using these drugs, either alone or after tamoxifererhalsdyen
to better reduce the risk of cancer recurrence than using tamoxifen alGngefars.

For post-menopausal women whose cancers are estrogen and/or progesteptore rece
positive, most doctors now recommend using an aromatase inhibitor at some point during
adjuvant therapy. But several important questions have not yet been ansveened ykt

clear if starting adjuvant therapy with one of these drugs is better thiag tamoxifen and
then switching to an aromatase inhibitor. If tamoxifen is given firspatslear how long it
should be given. The optimal length of treatment with aromatase inhibitors has beége
determined, nor has it been shown if any one of these drugs is better than the nities. S
now being done should help answer these questions.

The aromatase inhibitors tend to have fewer serious side effects than tamottifey don't
cause uterine cancers and very rarely cause blood clots. They can, however usatese m
pain and joint stiffness and/or pain. The joint pain may be similar to a new feehiagiof
arthritis in many different joints at one time. Because aromatase inkiketmove all
estrogens from women after menopause, they also cause bone thinning, somedingolea
osteoporosis and even fractures. Many women treated with an aromatase infalzteo a
treated with medicine to strengthen their bones, such as bisphosphonates.

Ovarian ablation: In pre-menopausal women, removing or shutting down the ovaries, which
are the main source of estrogens, effectively makes the woman post-mehdfassaay
allow some other hormone therapies to work better.

Permanent ovarian ablation can be done by surgically removing the ovaries. Thi®opera
called an oophorectomy. More often, ovarian ablation is done with drugs called luteinizing
hormone-releasing hormone (LHRH) analogs, such as goserelin (Z8jaed&uprolide
(Lupror®). These drugs stop the signal that the body sends to ovaries to make estrogens.
They can be used alone or with tamoxifen as hormone therapy in pre-menopausal wome
They are also being studied as adjuvant therapies along with aromatasersimipire-
menopausal women.

Chemotherapy drugs may also damage the ovaries of pre-menopausal womgmeo the

longer produce estrogen. In some women ovarian function returns months or yeaositiate
in others, the damage to the ovaries is permanent and leads to menopause. This can
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sometimes be a helpful (if unintended) consequence of chemotherapy with regaesto bre
cancer treatment, although it leaves the woman infertile.

All of these methods can cause a woman to have symptoms of menopause, including hot
flashes, night sweats, vaginal dryness, and mood swings.

Megestrol acetate:Megestrol acetate (Megdtds a progesterone-like drug used as a
hormone treatment of advanced breast cancer, usually for women whose cancers do not
respond to the other hormone treatments. Its major side effect is weight gainsand it
sometimes used in higher doses to reverse weight loss in patients with advanced bance
is an older drug that is no longer used very often.

Other ways to control hormones:Androgens (male hormones) may be considered after
other hormone treatments for advanced breast cancer have been tried. Theytareesome
effective, but they can cause masculine characteristics such as asdnorkady hair and a
deeper voice to develop.

As researchers have learned more about the gene changes in cells theaeersehey
have been able to develop newer drugs that specifically target theseshBEmese targeted
drugs work differently from standard chemotherapy drugs. They often haveliftand
less severe) side effects. They are most often used along with chemypttdhap time.

Drugs that target the HER2/neu protein

Trastuzumab (Herceptin®): Trastuzumab is a type of drug known as a monoclonal antibody
-- a man-made version of a very specific immune system protein. It attachgsowth-
promoting protein known as HER2/neu (or just HER?2), which is present in larger than
normal amounts on the surface of the breast cancer cells in about 1 of 5 patients. Breast
cancers with too much of this protein tend to grow and spread more aggressively.
Trastuzumab can help slow this growth and may also stimulate the immune gystene
effectively attack the cancer.

Trastuzumab is given as an injection into a vein (IV), usually once a week argsradose
every 3 weeks. The optimal length of time to give it is not yet known.

Trastuzumab is often used (along with chemotherapy) as adjuvant therapyR2rdoEitive
cancers to reduce the risk of recurrence when the tumor is larger than fossnaavhen

the cancer has spread to the lymph nodes. It is given along with chemother&py Gor
months, and then given on its own, usually for a total of a year of treatment. Studieg looki
at how long this drug needs to be given are going on now

(77 of 116)



Trastuzumab can also shrink some HER2-positive advanced breast cancers thaftestur
chemotherapy or continue to grow during chemotherapy. Treatment that combines
trastuzumab with chemotherapy may work better than chemotherapy alone in sents.pat

Compared with chemotherapy drugs, the side effects of trastuzumalasixeiemild. They
may include fever and chills, weakness, nausea, vomiting, cough, diarrhea, dachkea
These side effects occur less often after the first dose.

A more serious potential side effect is heart damage leading to a proltiedncoagestive
heart failure. For most (but not all) women, this effect has been temporarysamagnaved
when the drug is stopped. The risk of heart problems is higher when trastuzumab is given
with certain chemotherapy drugs such as doxorubicin (Adriamycin) and epir(Biience).
Major symptoms of congestive heart failure are shortness of breath, legpgwasid severe
fatigue. Women having these symptoms should call their doctor right away.

Lapatinib (Tykerb): Lapatinib is another drug that targets the HER2 protein. This drug is
given as a pill to women with advanced HER2-positive breast cancer that is noHelpgel
by chemotherapy and trastuzumab. It is also being studied as an adjuvant thétfaR2+
positive patients, but at this time is only used for advanced breast cancer. Ireddvaast
cancer it is often given along with the chemotherapy drug capecitabirel@Xel

The most common side effects of this drug include diarrhea, nausea, vomitingndash, a
something called hand-foot syndrome. Symptoms of hand-foot syndrome may include
numbness, tingling, redness, swelling, and discomfort in the hands and feet. Sometimes
peeling of the skin also occurs. Diarrhea is a common side effect and can besseitese
very important to let your health care team know about any changes in bowel habitgs as
as they happen.

In rare cases lapatinib may cause liver problems or a decrease iruhetonf (that can lead
to shortness of breath), although this seems to go away once treatment id.finishe

Drugs that target new tumor blood vessels (angiogenesis)

Tumors need to develop and maintain new blood vessels in order to grow. Drugs that targe
these blood vessels are proving to be helpful against a variety of cancers, inbhedistg
cancer.

Bevacizumab (Avasti?) is a monoclonal antibody that may be used in patients with
metastatic breast cancer. This antibody is directed against vasedtthelial growth factor,

a protein that helps tumors form new blood vessels.

Bevacizumab is given by intravenous (IV) infusion. It is most often used in conalninveith
the chemotherapy drug paclitaxel (Taxol).
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Rare, but possibly serious side effects include bleeding, holes forming in the cqlanr{ge
surgery to correct), and slow wound healing.

More common side effects include high blood pressure, tiredness, blood clots, low white

blood cell counts, headaches, mouth sores, loss of appetite, and diarrhea. High blood pressure
is very common, so it very important that your doctor watches your blood preaseiidlg

during treatment.

Bisphosphonates are drugs that are used to help strengthen and reduce the riskesf iinact
bones that have been weakened by metastatic breast cancer. Examples incldicaatemi
(Aredia) and zoledronic acid (Zometa). They are given intravenously (1V).

Bisphosphonates may also help against bone thinning (osteoporosis) that can result from
treatment with aromatase inhibitors (see above) or from early menopausalasffect of
chemotherapy. There are a number of medicines, including some oral forms of
bisphosphonates, to treat the loss of bone strength that is not caused by breast dancer
bone.

Bisphosphonates can have side effects, including flu-like symptoms and bone pain. A rare
but very distressing side effect of intravenous bisphosphonates is damage (osseena

the jaw bones (ONJ). It can be triggered by having a tooth extraction (removalpetting
treated with the bisphosphonate. ONJ often appears as an open sore in the jaw that won't
heal. It can lead to loss of teeth or infections of the jaw bone. Doctors don't know why this
happens or how to treat it, other than to stop the bisphosphonates. Maintaining good oral
hygiene by flossing, brushing, making sure that dentures fit properly, and hayuhay re

dental checkups may help prevent this. Some cancer doctors recommend that before they
start taking a bisphosphonate, patients have a dental checkup and have any tooth or jaw
problems treated.

Although it is possible to use very high doses of chemotherapy or radiation to kdt canc
cells, such treatments also kill the blood-making stem cells in the bone marmmag®#o
these cells lowers a person's blood cell count. Too few white blood cells can leadr®o s
infections that could be fatal. Too few platelets make people bleed easily. Thignd® c
fatal.

One way to get around this is to remove some of the patient's stem cellstfremnthe

peripheral (circulating) blood or bone marrow, give the high-dose treatment, andttiven r
the stem cells into the body through a blood transfusion. The stem cells are atuldtieif
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way back into the bone marrow, where they soon re-establish themselves amedtinest
body's ability to make new blood cells.

At one time it was thought that this would be a good way to treat women with advanced
breast cancer. However, several studies have found that women who receive aigh-dos
chemotherapy do not live any longer than women who receive standard chemotherapy
without a stem cell transplant. High-dose chemotherapy with stem cell aahafsdo causes
more serious side effects than standard dose chemotherapy.

Research is still being done in this area. Although newer studies may showit ibéne
likely to be small, and the toxicity from this treatment is very high. At the,tmost experts
recommend that women with breast cancer not receive high-dose chemqtbecapy as
part of a clinical trial.

You may have had to make a lot of decisions since you've been told you have cancér. One
the most important decisions you will make is choosing which treatment is bgstforou

may have heard about clinical trials being done for your type of canceraglre someone

on your health care team has mentioned a clinical trial to you.

Clinical trials are carefully controlled research studies that are wah patients who
volunteer for them. They are done to get a closer look at promising new treatments or
procedures.

If you would like to take part in a clinical trial, you should start by asking goctor if your
clinic or hospital conducts clinical trials. You can also call our clinicdbktrreatching service
for a list of clinical trials that meet your medical needs. You can ré&ckdrvice at 1-800-
303-5691 or on our Web site at http://clinicaltrials.cancer.org. You can alsdigfetdfa
current clinical trials by calling the National Cancer InstituBascer Information Service
toll-free at 1-800-4-CANCER (1-800-422-6237) or by visiting the NCI clinicalsWeb

site at www.cancer.gov/clinicaltrials.

There are requirements you must meet to take part in any clinicalftyiau do qualify for a
clinical trial, you decide whether or not to enter (enroll in) it.

Clinical trials are one way to get state-of-the art cancer tezdtithey are the only way for
doctors to learn better methods to treat cancer. Still, they are not right fporeser

You can get a lot more information on clinical trials in our document c@llieeccal Trials:

What You Need to Knowou can read it on our Web site or call our toll-free number (1-800-
227-2345) and have it sent to you.
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When you have cancer you are likely to hear about ways to treat your candiewer re
symptoms that your doctor hasn't mentioned. Everyone from friends and fanmtgroek

groups and Web sites offer ideas for what might help you. These methods can include
vitamins, herbs, and special diets, or other methods such as acupuncture or massage, to na
a few.

What exactly are complementary and alternative therapies?

Not everyone uses these terms the same way, and they are used to refer téfenany di
methods, so it can be confusing. We csmplementaryo refer to treatments that are used
along withyour regular medical car@lternativetreatments are uséustead ofa doctor's
medical treatment.

Complementary methods:Most complementary treatment methods are not offered as cures
for cancer. Mainly, they are used to help you feel better. Some methodsethaed along

with regular treatment are meditation to reduce stress, acupuncture to ieekp pain, or
peppermint tea to relieve nausea. Some complementary methods are known to help, while
others have not been tested. Some have been proven not be helpful, and a few have even
been found harmful.

Alternative treatments: Alternative treatments may be offered as cancer cures. These
treatments have not been proven safe and effective in clinical trials. Somseofrtéods
may pose danger, or have life-threatening side effects. But the biggest idamgst cases is
that you may lose the chance to be helped by standard medical treatmerg.dDelay
interruptions in your medical treatments may give the cancer moreaigrew and make it
less likely that treatment will help.

Finding out more
It is easy to see why people with cancer think about alternative methods. Yow dars#lk
you can to fight the cancer, and the idea of a treatment with no side effects seands gr
Sometimes medical treatments like chemotherapy can be hard to take, oathey longer
be working. But the truth is that most of these alternative methods have not beemigsted a
proven to work in treating cancer.
As you consider your options, here are 3 important steps you can take:
Look for "red flags" that suggest fraud. Does the method promise to cure akbr m
cancers? Are you told not to have regular medical treatments? Is thectneat
"secret” that requires you to visit certain providers or travel to another gduntr

Talk to your doctor or nurse about any method you are thinking about using.
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Contact us at 1-800-ACS-2345 to learn more about complementary and alternative
methods in general and to find out about the specific methods you are looking at.

The choice is yours

Decisions about how to treat or manage your cancer are always yours tdfrgalevant to

use a non-standard treatment, learn all you can about the method and talk to your doctor
about it. With good information and the support of your health care team, you may be able to
safely use the methods that can help you while avoiding those that could be harmful.

1, 1,! 1& &-

The 2 types of non-invasive breast cancers, lobular carcinoma in situ (LCIS) arld ducta
carcinoma in situ (DCIS), are treated very differently.

LCIS: Since this is not a true cancer, no immediate or active treatment is recdathier
most women with LCIS. But because having LCIS increases your risk obgewginvasive
cancer later on, close follow-up is very important. This usually includes a yearl
mammogram and a clinical breast exam. Women with LCIS may also wark vattatheir
doctors about the benefits and limits of being screened yearly with magsetianee
imaging (MRI) in addition to mammograms. Close follow-up of both breasts is iamport
because women with LCIS in one breast have an equal risk of developing breasboanc
the same or opposite side.

Women with LCIS may also want to consider taking tamoxifen or raloxifene to réukice
risk of breast cancer or taking part in a clinical trial for breast caoregention. For more
information on drugs to reduce breast cancer risk see the American Cancer Socie
documentMedicines to Reduce Breast Cancer Ridkey may also wish to discuss other
possible prevention strategies (such as reaching an optimal body weigtting $tn
exercise program) with their doctor.

Some women with LCIS may choose to have a bilateral simple mastectmmyvél of both
breasts but not axillary lymph nodes) to try to reduce their risk of breasrcaspecially if
they have other risk factors, such as a strong family history. Depending worttan's
preference, she may consider immediate or delayed breast reconstruction.

DCIS: In most cases, a woman with DCIS can choose between breast-conserving therap
(lumpectomy, usually followed by radiation therapy) and simple mastgctoymph node
removal (axillary dissection) is usually not needed. Lumpectomy withouticadtaerapy is
only an option for certain women who had small areas of low-grade DCIS that wagtem
with large enough cancer-free surgical margins. Most women who have a lumpectomy,
however, will require radiation therapy.
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Mastectomy may be necessary if the area of DCIS is very large, iféhst has several areas
of DCIS, or if lumpectomy cannot completely remove the DCIS (that is, the luompgct
specimen and re-excision specimens have cancer cells in the surggialsia/omen

having a mastectomy for DCIS may have reconstruction immediately or late

If the DCIS is estrogen receptor-positive, treatment with tamoxifen foars ydter surgery
can lower the risk of another DCIS or invasive cancer developing in eithst.BAé&@men
may want to discuss the pros and cons of this option with their doctors.

& & % R4

Breast-conserving surgery is often appropriate for earlier-stagsive breast cancers if the
cancer is small enough, although mastectomy is also an option. If the canceaigd¢oa |
mastectomy will be needed, unless pre-operative (neoadjuvant) chemottarabyiok the
tumor enough to allow breast-conserving surgery. In either case, the lymph nbdesav

to be checked and removed if they contain cancer. Radiation will be needed for dimost a
patients who have breast-conserving surgery and some who have mastectomy. Adjuvant
systemic therapy after surgery is typically recommended for alecaterger than 1 cm
(about 1/2 inch) across and for some that are smaller.

Stage |
These cancers are still relatively small and have not spread to the lymplonetkesvhere.

Local therapy: Stage | cancers can be treated with either breast-conserving surgery
(lumpectomy, partial mastectomy) or modified radical mastectomy. Tinghlyhodes will
also need to be evaluated, with a sentinel lymph node biopsy or an axillary lymph node
dissection. Breast reconstruction can be done either at the same time assuegery

Radiation therapy is usually given after breast-conserving surgery. Mohwemay
consider breast-conserving surgenyhoutradiation therapy typically have all of the
following:

they are age 70 years or older

they have a tumor 2 cm or less across that has been completely removed

they have a tumor that contains hormone receptors and hormone therapy is given
none of the lymph nodes that were removed contained cancer

Although some women who do not meet these criteria may be tempted to avoid radiation,
studies have shown that not getting radiation increases the chances of the @aintg
back.

Adjuvant systemic therapy: Most doctors will discuss the pros and cons of adjuvant
hormone therapy (either tamoxifen or an aromatase inhibitor) with all women wha have
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hormone receptor—positive (estrogen or progesterone) breast cancer, no mastexaldie
tumor. Women with tumors larger than 0.5 cm (about 1/4 inch) across may be more likely to
benefit from it.

If the tumor is smaller than 1 cm (about 1/2 inch) across, adjuvant chemotherapy is not
usually offered. Some doctors may suggest it if a cancer smaller than 1 cnyhas a
unfavorable features (such as being high-grade, estrogen receptor—nétaiepositive,
or having a high score on one of the gene panels). Adjuvant chemotherapy is usually
recommended for larger tumors.

For HER2-positive cancers larger than 1 cm across, adjuvant trastuzumalptiHerse
usually recommended as well.

See below for more information on adjuvant therapy.
Stage Il
These cancers are larger and/or have spread to a few nearby lymph nodes.

Local therapy: Surgery and radiation therapy options for stage Il tumors are similar to those
for stage | tumors, except that in stage I, radiation therapy may belemtseven after
mastectomy if the tumor is large (more than 5 cm across) or the cafmemdsafter surgery

to have spread to several lymph nodes.

Adjuvant systemic therapy: Adjuvant systemic therapy is recommended for women with
stage Il breast cancer. It may involve hormone therapy, chemotherayztraab, or some
combination of these, depending on the patient's age, estrogen-receptor status} 2ineiHE
status. See the following section for more information on adjuvant therapy.

Neoadjuvant therapy: An option for some women who would like to have breast-
conserving therapy for tumors larger than 2 cm (about 4/5 inch across) is to haveveaedad|
(before surgery) chemotherapy, hormone therapy, and/or trastuzumab to shrimkdhe t

If the neoadjuvant treatment shrinks the tumor enough, women may then be able to have
breast-conserving surgery (such as lumpectomy) followed by radiatiopyhasawell as
hormone therapy if the tumor is hormone receptor-positive. Further chemothenapisma

be considered. If the tumor does not shrink enough for breast-conserving surgery, then
mastectomy may be required. This may be followed by different chemoth&aghation
therapy may be needed if the tumor is large (more than 2 inches across) @hingdes
contain cancer. Radiation is usually given after surgery Also, hormone theegplye given

if the tumor is estrogen receptor—positive. Hormone therapy can be given bothamefore
after surgery. A woman's chance for survival from breast cancer does novdseaffected

by whether she gets her chemotherapy before or after her breast surgery.

Stage Il
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Local treatment for some stage IlIA breast cancers is largelythe as that for stage Il

breast cancers. They may be removed by breast-conserving surgery (sunchesomy)

followed by radiation therapy, or by modified radical mastectomy (with drowtitbreast
reconstruction). Sentinel lymph node biopsy or axillary lymph node dissection is also done.
Radiation therapy may be used after mastectomy if the tumor is largetfranrgé cm

across) or is found to have spread to several lymph nodes. Neoadjuvant therapy may be an
option for some women who would like to have breast-conserving therapy.

Surgery is usually followed by adjuvant systemic chemotherapy, and/oohermerapy,
and/or trastuzumab. (See the following section for more information on adjuvantytherap

More advanced stage IlIA, as well as stage IlIB and 1lIC cancersftan treated with
chemotherapy before surgery. Then a modified radical mastectomy is done, withowoit
reconstruction. Breast-conserving surgery may be an option for some women. iidye nea
lymph nodes will be sampled. Surgery is followed by radiation therapy, even itectoasy

is done. Adjuvant chemotherapy may also be given, and adjuvant hormone therapyds offere
to all women with hormone receptor—positive breast cancers.

Adjuvant therapy for stages | to Ill breast cancer

Adjuvant drug therapy may be recommended, based on the tumor's size, spread to lymph
nodes, and other prognostic features. If it is, you may get chemotherauygunagb
(Herceptin), hormone therapy, or some combination of these.

Hormone therapy: Hormone therapy is not likely to be effective for women with hormone
receptor-negative tumors. Hormone therapy is frequently offered to all worttehammone
receptor—positive invasive breast cancer regardless of the size of the tuh@nomber of
lymph nodes involved.

Women who are still having periods and have hormone receptor—positive tumors can be
treated with tamoxifen, which blocks the effects of estrogen being matie byaries. Some
doctors also give a luteinizing hormone-releasing hormone (LHRH) analog)) wiakes the
ovaries temporarily stop functioning. Another (permanent) option is surgical reofabal
ovaries (oophorectomy). If the woman becomes post-menopausal within 5 yearsnaf star
tamoxifen (either naturally or because her ovaries are removed), sheermajtched from
tamoxifen to an aromatase inhibitor.

Sometimes a woman will stop having periods after chemotherapy or while on fem®&uit
this does not necessarily mean she is truly post-menopausal. The woman'sashodtor ¢
blood tests for certain hormones to determine her menopausal status. This isnimporta
because the aromatase inhibitors will only benefit post-menopausal women.

Women no longer having periods, or who are known to be in menopause at any age, and who
have hormone receptor—positive tumors will generally get adjuvant hormongytiediraer
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with an aromatase inhibitor (typically for 5 years), or with tamoxifen foerse years
followed by an aromatase inhibitor. For women who can't take aromatase inhilmtors, a
alternative is tamoxifen for 5 years.

As mentioned before, there are still many unanswered questions about the best way to us
these drugs. For example, it's not clear if starting adjuvant therapy withf these drugs is

better than giving tamoxifen for some length of time and then switching to antasema

inhibitor. Nor has the optimal length of treatment with aromatase inhibitors bessmatetd.

Studies now under way should help answer these questions. You might want to discuss these
newer treatments with your doctor.

If chemotherapy is to be given as well as a general rule, hormone theragted after
chemotherapy is completed.

Chemotherapy: Chemotherapy is usually recommended for all women with an invasive
breast cancer whose tumor is hormone receptor-negative, and for women with hormone
receptor-positive—tumors who may get additional benefit from having chenoyredcang

with their hormone therapy, based on the stage and characteristics of their tumor

Adjuvant chemotherapy can decrease the risk of the cancer coming back, buhibtdoes
remove the risk completely. Before deciding if it's right for you, it is ingmrto understand
the chance of your cancer returning and how much adjuvant therapy will dettieasek.

The specific drug regimens and the length of treatment are often determpithedsbage and
grade of the cancer. The typical chemotherapy regimens are listeccimethetherapy
section. The length of these regimens usually ranges from 4 to 6 months. In sendasese
dense chemotherapy may be used.

Trastuzumab (Herceptin): Women who have HER2-positive cancers are usually given
trastuzumab along with chemotherapy as part of their treatment.

A common chemotherapy regimen is doxorubicin (Adriamycin) and cyclophosphamide
together for about 3 months, followed by paclitaxel (Taxol) and trastuzumab. Thaxgdhcl
is given for about 3 months, while the trastuzumab is given for about 1 year.

A concern among doctors is that giving the trastuzumab so soon after doxorubicinanay lea
to heart problems, so heart function is watched closely during treatment wstauels as
echocardiograms.

To try to lessen the possible effects on the heart, doctors are also lookirfgdtvef
chemotherapy combinations that don't contain doxorubicin. One such regimen i3 Called
It uses the chemotherapy drugs docetaxel (Taxotere) and carboplatiegiver8 weeks
along with weekly trastuzumab (Herceptin) for 6 cycles. This is followetdasyuzumab
every 3 weeks for a year.
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Aids for adjuvant therapy decision making: Some doctors may use newer gene pattern
tests to help decide whether to give adjuvant chemotherapy to women with cagaihat

Il breast cancers. Examples of such tests include Oncotype DX® and Mami®akich

are described in more detail in the section "How is breast cancer diagnoses®teBte are
done on a sample of your breast cancer tissue. They look at the function of senesal ge
within the cancer to help predict the risk of it returning after treatmentteBkewill not tell
your doctor which is the best hormone therapy or chemotherapy to recommeral Clini
trials are now being done to see if these tests can really tell which womdn wathout
adjuvant chemotherapy in situations where doctors are often uncertain, such as in women
with small tumors and uninvolved lymph nodes.

For help in deciding if adjuvant therapy is right for you, you might want to visiitng
Clinic Web site at www.mayoclinic.com and type "adjuvant therapy for braasec' into

the search box. You will find a page that will help you to understand the possiblesenefit
and limits of adjuvant therapy.

Other online guides, such as www.adjuvantonline.com, are designed to be usedhby heal
care professionals. This Web site provides information about your risk of ther canc
returning within the next 10 years and what benefits you might expect from hotinevapy
and/or chemotherapy. You may want to ask your doctor if he or she uses this site.

Stage IV

Stage IV cancers have spread beyond the breast and lymph nodes to other pabisdyf the
Although surgery and/or radiation may be useful in some situations (see below)gethey a
very unlikely to cure these cancers, so systemic therapy is the namereg. Depending on
many factors, this may consist of hormone therapy, chemotherapy, targesgiethsuch as
trastuzumab (Herceptin) or bevacizumab (Avastin), or some combination ofréeggecnts.

Trastuzumab may help women with HER2-positive cancers live longer ifiitas with the
first chemotherapy for stage IV disease. It is not yet known whether ithradstdde given at
the same time as hormone therapy, or how long a woman should remain on therapy.

Bevacizumab, a drug that blocks new tumor blood vessel growth, has been shown to slow the
progression of advanced breast cancer when it is combined with the chemotherapy drug
paclitaxel (Taxol). See the section "Targeted therapy" for more infammar this drug.

All of the systemic therapies given for breast cancer -- hormone theheggptherapy, and
the newer targeted therapies -- have potential side effects, which \ger#oéeé in previous
sections. Your doctor will explain to you the benefits and risks of these treatveéonts
prescribing them.

Radiation therapy and/or surgery may also be used in certain situations, sutieaisat

small number of metastases in a certain area, to prevent bone fractures or blothage
liver, or to provide relief of pain or other symptoms. If your doctor recommends suth loca
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treatments, it is important that you understand their goal -- whether itrysttodure the
cancer or to prevent or treat symptoms.

In some cases, regional chemotherapy (where drugs are delivered ditectlycertain area,
such as the fluid around the brain) may be useful as well.

Treatment to relieve symptoms depends on where the cancer has spreadmipte, @an

from bone metastases may be treated with external beam radiation thedamy
bisphosphonates such as pamidronate (Aredia) or zoledronic acid (Zometa). Most doctors
recommend bisphosphonates (along with calcium and vitamin D) for all patients whose
breast cancer has spread to their bones. (For more information about treatment of bone
metastases, see the American Cancer Society docuBuere, Metastasip

Advanced cancer that progresses during treatmentAlthough treatment for advanced
breast cancer can often shrink or slow the growth of the cancer (oftenrfgryess), it may
stop working after a time. Further treatment at this point depends on several, factor
including previous treatments, where the cancer is located, and a womagsnagal
health, and desire to continue getting treatment.

For hormone receptor—positive cancers that were being treated with hormape ther
switching to another type of hormone therapy is sometimes helpful. If not, cherpgtisera
usually the next step.

For cancers that are no longer responding to one chemotherapy regimen, tryeg @agt
be helpful. There are many different drugs and combinations that can be useddaieasat
cancer. However, each time a cancer progresses during treatmenhiekdess likely that
further treatment will have an effect.

HER2-positive cancers that no longer respond to trastuzumab may respond to lapatinib
(Tykerb), another drug that attacks the HERZ2 protein. This drug is usuallyajorenwith
the chemotherapy drug capecitabine (Xeloda). Both of these drugs are takkn as pi

Because current treatments are very unlikely to cure advanced brezest patients in
otherwise good health are encouraged to think about taking part in clinical trigheof ot
promising treatments.

Recurrent breast cancer

Cancer is called recurrent when it come backs after treatment. Re®ucan be local (in the
same breast or near the mastectomy scar) or in a distant area. Cainiseiotimd in the

opposite breast is not a recurrence -- it is a new cancer that requires iteawrent.

Local recurrence: Treatment of women whose breast cancer has recurred locally depends on

their initial treatment. If the woman had breast-conserving therapy remarence in the
breast is usually treated with mastectomy. If the initial treatmastmastectomy, recurrence
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near the mastectomy site is treated by removing the tumor whenever @oBkiblis
followed by radiation therapy, but only if none had been given after the originalysurger
(Radiation can't be given to the same area twice.) In either case, hoha@amy/t
trastuzumab, chemotherapy, or some combination of these may be used afterasutigery
radiation therapy.

Distant recurrence: In general, women who have a recurrence involving organs such as the
bones, lungs, brain, etc., are treated the same way as those found to have stage 1V brea
cancer in these organs when they were first diagnosed (see treatmermgdady std he only
difference is that treatment may be affected by previous treatmemiman has had.

Should your cancer come back, the American Cancer Society docWteant,Your Cancer
Comes Back: Cancer Recurrenzamn provide you with more general information on how to
manage and cope with this phase of your treatment.

Breast cancer is diagnosed in about 1 pregnant woman out of 3,000. In general, treatment
recommendations depend upon how long the woman has been pregnant.

Radiation therapy during pregnancy is known to increase the risk of birth defects, rsat it
recommended for pregnant women with breast cancer. For this reason, breasirgpnser
therapy (lumpectomy and radiation therapy) is only an option if treatment daumniviait is
safe to deliver the baby. However, breast biopsy procedures and even modifidd radica
mastectomy are safe for the mother and fetus.

For a long time it was assumed that chemotherapy was dangerous to thedetexseit
several recent studies have found that using certain chemotherapy drugstausiecoind
and third trimesters (the fourth to ninth months) does not increase the risk of birtis.defec
Because of concern about the potential damage to the fetus, the safety of cleggpmother
during the first trimester (the first 3 months) of pregnancy has not beeadstudi

Hormone therapy may affect the fetus and should not be started until after thehzsie
given birth.

Many chemotherapy and hormone therapy drugs can enter breast milk and coglskelble pa
on to the baby, so breast-feeding is not usually recommended during chemotherapy or
hormone therapy.

For more information, see the American Cancer Society docuPr@gnancy and Breast
Cancer

(89 of 116)



For more details on treatment options -- including some that may not be addressed in thi
document -- the National Cancer Institute (NCI) and the National ComprehemsgicerC
Network (NCCN) are good sources of information.

The NCI provides treatment guidelines via its telephone information center (1-800-4-
CANCER) and its Web site (www.cancer.gov). Detailed guidelines intendededryus
cancer care professionals are also available on www.cancer.gov.

The NCCN, made up of experts from many of the nation's leading cancescédptaziops

cancer treatment guidelines for doctors to use when treating patients. fdnasaikable on
the NCCN Web site (www.nccn.org).

It is important for you to have frank, open discussions with your cancer care teatrbédon’
afraid to ask questions, no matter how minor you might think they are. Some questions to
consider:

What type of breast cancer do | have? How does this affect my treatment aptions
prognosis?

Has my cancer spread to lymph nodes or internal organs?

What is the stage of my cancer and how does it affect my treatment options and
prognosis?

Are there other tests that need to be done before we can decide on treatment?
Should | consider genetic testing?

Should | think about taking part in a clinical trial?

What treatments are appropriate for me? What do you recommend? Why?
What are the risks and side effects that | should expect?

How effective will breast reconstruction surgery be if | need or want it?

What are the pros and cons of having it done right away or waiting until later?
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What will my breasts look and feel like after my treatment? Will | havenabr
sensation in them?

How long will treatment last? What will it involve? Where will it be done?
What should | do to get ready for treatment?

Will I need a blood transfusion?

Should I follow a special diet or make other lifestyle changes?

What are the chances my cancer will come back with the treatment progeanasev
discussed? What would we do if that happens?

Will I go through menopause as a result of the treatment?
Will | be able to have children after my treatment?
What type of follow-up will I need after treatment?

Be sure to write down any questions that occur to you that are not on this list. &ocenst

you might want specific information about recovery times so that you can plawgdur
schedule. Or you may want to ask about second opinions. Taking another person and/or a
tape recorder to the appointment can be helpful. Collecting copies of your medicdsyec
pathology reports, and radiology reports may be useful in case you wish to seekd se
opinion at a later time.

Completing treatment can be both stressful and exciting. You will probably be deieeve
finish treatment, yet it is hard not to worry about cancer coming back. (Wheer caturns,
it is called recurrence.) This is a very common concern among those who havaded ca
For more information on this please refer to the American Cancer SocietyeotLiving
with Uncertainty:The Fear of Cancer Recurrence

It may take a while before your confidence in your own recovery beginsl teéand your
fears are somewhat relieved. Even with no recurrences, people who have hacceander |
live with uncertainty.

# $!!
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After treatment is completed, it is very important to go to all scheduled folppw-

appointments. During these visits, your doctors will ask questions about any symptoms and
may do physical exams and order lab tests or imaging tests as needed to lookremaesur

or side effects. Almost any cancer treatment can have side effects. Sgrtastior a few

weeks to several months, but others can be permanent. You should never hesitate to tell your
doctor or other members of your cancer care team about any symptoms @fesiddleat

concern you.

At first, your follow-up appointments will probably be scheduled for every 4 to 6 months
The longer you have been free of cancer, the less often the appointments are rfesrdgd. A
years, they are typically done about once a year. If you had breast-cogsemgery, you

will need to continue to have mammograms every year.

If you are taking tamoxifen, you should have yearly pelvic exams becauskeutyisan
increase your risk of uterine cancer. Be sure to tell your doctor right deay any
abnormal vaginal bleeding you are having. Although this is usually caused by a non-
cancerous condition, it may also be the first sign of uterine cancer.

If you are taking an aromatase inhibitor, you may be at increased riskrfiointpiof the
bones. Your doctor will want to monitor your bone health and may consider testing your
bone density.

Other tests such as blood tumor marker studies, blood tests of liver function, bone scans, and
chest x-rays are not usually needed unless symptoms or physical exam faugjggst it is

likely the cancer has recurred. These and other tests may be done as panatihguatw
treatments by clinical trials.

If exams and tests suggest a recurrence, imaging tests such as anTxgegn@PET scan,

MRI scan, bone scan, and/or a biopsy may be done. Your doctor may also measure levels of
blood tumor markers such as CA-15-3, CA 27-29, or CEA. The blood levels of these
substances go up in some women if their cancer has spread to bones or other organs such as
the liver. They are not elevated in all women with recurrence, so they arerys &llpful. If

they are elevated, they may help your doctor monitor the results of therapy.

If cancer does recur, the treatment will depend on the location of the cancer and what
treatments you've had before. It may involve surgery, radiation therapy, hotmecayeyt
chemotherapy, targeted therapy, or some combination of these. For more information on how
recurrent cancer is treated, see the section "How is breast canaatztdair more general
information on dealing with a recurrence, you may also want to see the Ameriozar Ca

Society documeniVhen Your Cancer Comes Back: Cancer Recurrence
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Lymphedema, or swelling of the arm from buildup of fluid, may occur any time afte
treatment for breast cancer. Any treatment that involves axillary lymgé adissection or
radiation to the axillary lymph nodes carries the risk of lymphedema becausa nor
drainage of lymph fluid from the arm is changed.

One of the first symptoms of lymphedema may be a feeling of tightness in ttoe hamd
on the same side that was treated for breast cancer. Any swelling,sgjlanejury to the
arm or hand should be reported promptly to your doctor or nurse.

There is no good way to predict who will and will not develop lymphedema. It can occur
right after surgery, or months, or even years later. The possibility of devgllgpiphedema
remains throughout a woman's lifetime.

With care, lymphedema can often be avoided or, if it develops, kept under control. Injury or
infection involving the affected arm or hand can contribute to the development of
lymphedema or make existing lymphedema worse, so preventive measures shsutshfoc
protecting the arm and hand. Most doctors recommend that women avoid having blood
drawn from or blood pressures taken on the arm on the side of the lymph node surgery or
radiation.

To learn more, see the American Cancer Society docuimgnphedema: What Every
Woman with Breast Cancer Should Know

2

Women who have had treatment for breast cancer should be reassured that while they may
left with reminders of their treatment (such as surgical scars), thealbgeality of life,

once treatment has been completed, can be normal. Extensive studies have shown this.
Women who have had chemotherapy may, however, notice a slight decrease inmeasain a
of function.

Some studies suggest that younger women, who represent about 1 out of 4 breast cancer
survivors, tend to have more problems adjusting to the stresses of breast canser and it
treatment. They may have more trouble with emotional and social functioning. Sofeeica
isolated. For some women, chemotherapy may have caused early menopause, which can be
very distressing on its own. There may also be sexual difficulties. Thess ismy be

helped with counseling and support groups directed to younger breast cancer survivors.

It is important that your focus on tests and treatments does not prevent you fromroanside
your emotional, psychological, and spiritual health as well. Once your tneiadémes, you
may find yourself overwhelmed by emotions. This happens to a lot of people. You may have
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been going through so much during treatment that you could only focus on gettindnthroug
your treatment.

Now you may find that you think about the potential of your own death, or the effect of your
cancer on your family, friends, and career. You may also begin to re-evauate y
relationship with your spouse or partner. Unexpected issues may also cause €diocer
instance, as you become healthier and have fewer doctor visits, you wititsdeeglth care
team less often. That can be a source of anxiety for some.

This is an ideal time to seek out emotional and social support. You need people you can turn
to for strength and comfort. Support can come in many forms: family, frienasercsupport
groups, church or spiritual groups, online support communities, or individual counselors.

Almost everyone who has been through cancer can benefit from getting somk type o
support. What's best for you depends on your situation and personality. Some people feel
safe in peer-support groups or education groups. Others would rather talk in anlinforma
setting, such as church. Others may feel more at ease talking one-ontoadrusted friend

or counselor. Whatever your source of strength or comfort, make sure you haveta gtace
with your concerns.

The cancer journey can feel very lonely. It is not necessary or retdigfeit all by yourself.
And your friends and family may feel shut out if you decide not to include them. betithe
-- and let in anyone else who you feel may help. If you aren't sure wholpacdieyour
American Cancer Society at 1-800-227-2345 and we can put you in touch with an
appropriate group or resource.

Along with having to cope with the emotional stress that cancer and its treaamesduse,
many women with breast cancer also find themselves dealing with changes in thei
appearance as a result of their treatment.

Some changes may be short term, such as hair loss. But even short-term chiahge®e a
profound effect on how a woman feels about herself. A number of options are available to
help women cope with hair loss, including wigs, hats, scarves, and other acese¢Soria

list of some companies that sell wigs and other hair accessories, call énea@mCancer
Society 1-800-227-2345) and ask for the docunt@rgast Prostheses and Hair Loss
Accessories List Alternatively, some women may choose to use their baldness as a way to
identify themselves as breast cancer survivors.

Other changes that result from breast cancer treatment may be moaaget,rsuch as the
loss of part or all of a breast (or breasts) after surgery. Some women may choose
reconstructive surgery to address this, while others may opt for a breagséarthe next
section).
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Regardless of the changes you may experience, it's important to know tha Hubree and
support out there to help you cope with these changes. Speaking with your docter or oth
members of your health care team is often a good starting point. There aram@yssupport
groups available, such as the American Cancer Society's Reach to RecogesynpCall 1-
800-227-2345 to learn more about programs in your area.

Breast forms and bras vs. breast reconstruction

Following a mastectomy (or breast-conserving surgery in some casgsjjan may

consider having the breast mound rebuilt, or reconstructed. This is usually somethisg tha
discussed before surgery to treat the cancer. Decisions about the typmefreeation and
when it will be done depend on each woman's medical situation and personal preferences
There are several types of reconstructive surgery available. Sonainedsalt water) or
silicone implants, while others use tissues from other parts of your body.

For a discussion of the different breast reconstruction options, see the sepazataA
Cancer Society documeiidreast Reconstruction After Mastectomy

A breast formis a prosthesis (artificial body part) worn either inside a bra or attdolbe
body to simulate the appearance and feel of a natural breast. For women who tave had
mastectomy, breast forms can be an important alternative to breast redtanstSome
women may not want further surgery, knowing that breast reconstruction can sesnetim
require several procedures to complete.

If you are planning on using a breast form, your doctor will tell you when youhealed
enough to be fitted for a permanent breast form or prosthesis. Most of thesertomexdia

from materials that mimic the movement, feel, and weight of natural tissuepérly

weighted form provides the balance your body needs for correct posture and anchors your
bra, keeping it from riding up.

At first, these forms may feel too heavy, but in time they will feel natBrates vary
considerably. High price doesn't necessarily mean that the product is ther lyest fTake

time to shop for a good fit, comfort, and an attractive, natural appearance in the braeand und
clothing. Your clothes should fit the way they did before surgery.

The right bra for you may very well be the one you have always worn. It magyonah

need adjustments. If there is tenderness during healing, a bra extenddp dgnimereasing

the circumference of the bra so that it does not bind the chest too tightly. Heasietre

women can relieve pressure on shoulder straps by slipping a bra shoulder pad under one or
both straps.

If you decide to wear your breast form in a pocket in your bra, you can have golar fera
adapted. There are also special mastectomy bras with the pockets séwady. If the
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breast form causes any kind of skin irritation, use a bra with a pocket. If yohabr
underwires, you may be able to wear it, but be sure to clear this with your doctor.

You might want to wear your prosthesis under nightgowns but would like something more
comfortable than a regular bra. Most department stores carry a soft besinsescalled a
leisure or night bra.

For a list of companies that sell breast prostheses and other accessoties Azakrican
Cancer Society (1-800-227-2345) and request the docuBrewatst Prostheses and Hair
Loss Accessories List.

Insurance coverage of breast prostheses can vary. Be sure to read your insli@ante
see what is covered and how you must submit claims. Also, ask your doctor to write
prescriptions for your prosthesis and for any special mastectomy bras. Wheaspugdras
or breast forms, mark the bills and any checks you write "surgical."dsledand Medicaid
can be used to pay for some of these expenses if you are eligible. The cositdbbmea
and bras with pockets may be tax deductible, as may the cost if you have arbrh Eitep
careful records of all related expenses.

Be aware that some insurance companies will not cover both a breast prosthesis and
reconstructive surgery. That can mean that if you submit a claim for a presthbgm to
your insurance company, in some cases the comp#nyot cover reconstruction, should
you choose this procedure in the future. Make sure you get all the facts beforeisglamit
insurance claims.

Be sure to call your local ACS Reach to Recovery volunteer about any questionsegou ha
She will give you suggestions, additional reading material, and advice. Rentbaattshe's
been there and will probably understand.

+

Concerns about sexuality are often very worrisome to a woman with breast ceneeal S
factors may place a woman at higher risk for sexual problems after taeast. Physical
changes (such as those after surgery) may make a woman less comfuittabler body.
Some treatments for breast cancer, such as chemotherapy, can changasa Wormone
levels and may negatively affect sexual interest and/or response. A diagjiiosiast cancer
when a woman is in her 20s or 30s can be especially difficult because choosingraapartne
childbearing are often very important during this period.

Suggestions that may help a woman adjust to changes in her body image include looking at
and touching herself; seeking the support of others, preferably before surgery; inhelving
partner as soon as possible after surgery; and openly communicating feekags amel

wants created by her changed image.

(96 of 116)



Sexual impact of surgery and radiation

The most common sexual side effects stem from damage to a woman's fefelings
attractiveness. In our culture, we are taught to view breasts as a basichgauty and
femininity. If her breast has been removed, a woman may be insecure abthanilee
partner will accept her and find her sexually pleasing.

The breasts and nipples are also sources of sexual pleasure for many women. Toeching
breasts is a common part of foreplay in our culture. For many women, breasttgiimula
adds to sexual excitement.

Treatment for breast cancer can interfere with pleasure from bezassing. After a

mastectomy, the whole breast is gone. Some women still enjoy being stroked heoareht

of the healed scar. Others dislike being touched there and may no longer even egjoy bein
touched on the remaining breast and nipple. Some women who have had a mastectomy may
feel self-conscious in sex positions where the area of the missing brease igisible.

Breast surgery or radiation to the breasts does not physically decreasea’'s sexual
desire. Nor does it decrease her ability to have vaginal lubrication or normal feglings,
or to reach orgasm. Some good news from recent research is that within fieydbein
surgery, most women with early stage breast cancer have good emotionaheuwljastd
sexual satisfaction. They report a quality of life similar to women who recdecancer.

A few women have chronic pain in their chests and shoulders after radicattommaste
During intercourse, supporting these areas with pillows and avoiding positionsywhere
weight rests on your chest or arms may help.

If surgery removed only the tumor (segmental mastectomy or lumpectomy) anolloxaed
by radiation therapy, the breast may be scarred. It also may be ardifbape or size.
During radiation therapy, the skin may become red and swollen. The breast alsoanay be
little tender. Feeling in the breast and nipple, however, should return to normal.

Sexual impact of breast reconstruction

Breast reconstruction restores the shape of the breast, but it cannot restordreasha
sensation. The nerve that supplies feeling to the nipple runs through the deep bueast tiss
and it gets disconnected during surgery. In a reconstructed breast, thedéplemsure

from touching the nipple is lost. A rebuilt nipple has much less feeling.

In time, the skin on the reconstructed breast will regain some sensitivity but grallhbbt
give the same kind of pleasure as before mastectomy. Breast recomstoftetn makes
women more comfortable with their bodies, however, and helps them feel morevattract

Effect on your partner
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Relationship issues are also important because the cancer diagnosis cgdistressing

for the partner, as well as the patient. Partners are usually concerneti@baatexpress

their love physically and emotionally after treatment, especially surBeeast cancer can be

a growth experience for couples under certain circumstances. The relationship may
enhanced if the partner takes part in decision making and accompanies the womanyto surger
and other treatments.

3

Because of the well-established link between estrogen levels and growthsifdanecer

cells, many doctors have advised breast cancer survivors not to become pregatdatiir

2 years after treatment. This would allow any early return of the cemberdiagnosed,

which in turn could affect a woman's decision to become pregnant. But this 2-year wa

period is not based on strong scientific evidence, and earlier pregnancy may notfioé har
Although few studies have been done, nearly all have found that pregnancy does not increase
the risk of recurrence after successful treatment of breast cancer.

Women are advised to discuss their risk of recurrence with their doctors. In sBee ca
counseling can help women with the complex issues and uncertainties about motherhood and
breast cancer survivorship.

3 !l

The known link between estrogen levels and breast cancer growth has discouraged man
women and their doctors from choosing or recommending post-menopausal hormone therapy
(PHT), also called hormone replacement therapy (HRT), to help relieve merlopausa
symptoms. Unfortunately, many women experience menopausal symptoms dftegrntea

for breast cancer. This can occur naturally, as a result of post-menopausal stoppeng

PHT, or in pre-menopausal women as a result of chemotherapy or ovarian ablation.
Tamoxifen can also cause menopausal symptoms such as hot flashes.

In the past, doctors have offered PHT after breast cancer treatment ta suaifieeing from
severe symptoms because early studies had shown no harm. However, a wedddesign
clinical trial (the HABITS study) found that breast cancer survivors taRig were much
more likely to develop a new or recurrent breast cancer than women who werengthaki
drugs. For this reason, most doctors now feel that for women previously treated $or brea
cancer, taking PHT would be unwise.

Women may want to discuss with their doctors alternatives to PHT to help withcspeci
menopausal symptoms. Some doctors have suggested that phytoestrogens (estrogen-like
substances from certain plant sources, such as soy products) may be sdfer ds&rogens

used in PHT. However, there is not enough information available on phytoestrogens to fully
evaluate their safety for breast cancer survivors.
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Drugs without hormonal properties that may be somewhat effective in treatifigshes
include the antidepressant venlafaxine (Effexor®), the blood pressure drugradoaiad the
nerve drug gabapentin (Neurontin®). For women taking tamoxifen, it's important tthabte
some antidepressants, known as SSRIs, may interact with tamoxifen and nske it le
effective. Ask your doctor about any possible interactions between tamoxifenyadaigs
you may be taking.

$ll

At some point after your cancer diagnosis and treatment, you may find yonredfaffice

of a new doctor. Your original doctor may have moved or retired, or you may have moved or
changed doctors for some reason. It is important that you be able to give your tawisoc
exact details of your diagnosis and treatment. Make sure you have the foliof@mgation

handy:

a copy of your pathology report(s) from any biopsy or surgery

if you had surgery, a copy of your operative report(s)

if you were hospitalized, a copy of the discharge summary that doctors npestepre
when patients are sent home

if you had radiation therapy, a summary of the type and dose of radiation and when
and where it was given

if you had systemic therapy (hormone therapy, chemotherapy, or targetgaabgr

a list of your drugs, drug doses, and when you took them

It is also important to keep medical insurance. Even though no one wants to think of their
cancer coming back, it is always a possibility. If it happens, the last thing/ignt is to have
to worry about paying for treatment.

You can't change the fact that you have had cancer. What you can change is hoa/theu |
rest of your life -- making healthy choices and feeling as well aslppesphysically and
emotionally. Having cancer and dealing with treatment can be time-corgand

emotionally draining, but it can also be a time to look at your life in new ways. Maybe

are thinking about how to improve your health over the long term. Some people even begin
this process during cancer treatment.

Make healthier choices

Think about your life before you learned you had cancer. Were there things you did that
might have made you less healthy? Maybe you drank too much alcohol, or ate momthan y
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needed, or smoked, or didn't exercise very often. Emotionally, maybe you kept yogsfee
bottled up, or maybe you let stressful situations go on too long.

Now is not the time to feel guilty or to blame yourself. However, you can stiimgna
changes today that can have positive effects for the rest of your life. Naviintou feel
better but you will also be healthier. What better time than now to take advanthge of
motivation you have as a result of going through a life-changing expetigadaving
cancer?

You can start by working on those things that you feel most concerned about. Getlnelp wi
those that are harder for you. For instance, if you are thinking about quittinghgnaoki

need help, call the American Cancer Society's Quitline® tobacco cessation progr8060a
227-2345.

Diet and nutrition

Eating right can be a challenge for anyone, but it can get even tougher duringeand aft
cancer treatment. For instance, treatment often may change your sexste.dfausea can

be a problem. You may lose your appetite for a while and lose weight when you don't want
to. On the other hand, some people gain weight even without eating more. This can be
frustrating, too.

If you are losing weight or have taste problems during treatment, do the beshywiilc
eating and remember that these problems usually improve over time. You may v&knt to a
your cancer team for a referral to a dietitian, an expert in nutrition whoayay ideas on
how to fight some of the side effects of your treatment. You may also find ittbedas

small portions every 2 to 3 hours until you feel better and can go back to a more normal
schedule.

One of the best things you can do after treatment is to put healthy eatingritalptace.

You will be surprised at the long-term benefits of some simple changes, likasmg the

variety of healthy foods you eat. Try to eat 5 or more servings of vegetablé&siids each

day. Choose whole grain foods instead of white flour and sugars. Try to limit tingiasse

high in fat. Cut back on processed meats like hot dogs, bologna, and bacon. Get rid of them
altogether if you can. If you drink alcohol, limit yourself to 1 or 2 drinks a d#yeamost.

And don't forget to get some type of regular exercise. The combination of a gbaddlie
regular exercise will help you maintain a healthy weight and keepegting more

energetic.

Weight
For a woman diagnosed with breast cancer, achieving or maintaining dkesesght may
be one of the most important things you can do. Most studies have found that women who

are overweight or obese when they are first diagnosed are more likely to hadestase
recur and are more likely to die from breast cancer. Overweight women should be
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encouraged to lose weight after treatment. In some cases, a modest weighddosm may
even be started during treatment, if the doctor approves.

Study results have been mixed as to how strongly weight gain affectsdaeest

recurrence or survival. Some studies have found that those who gained significant amounts of
weight after diagnosis were more likely to relapse and more likely to die gr@weomen

who gained less weight. However, other recent studies have not found that weight gain
affected prognosis.

Rest, fatigue, work, and exercise

Fatigue is a very common symptom in people being treated for cancer. This isaiftn
ordinary type of tiredness but a "bone-weary" exhaustion that doesn't get libtiestv For
some, this fatigue lasts a long time after treatment, and can discouragédm physical
activity.

However, exercise can actually help you reduce fatigue. Studies have shopatitdrds
who follow an exercise program tailored to their personal needs feel physicdll
emotionally improved and can cope better.

If you are ill and need to be on bed rest during treatment, it is normal to expetitness,
endurance, and muscle strength to decline some. Physical therapy can helnyan ma
strength and range of motion in your muscles, which can help fight fatigue asehtesof
depression that sometimes comes with feeling so tired.

Any program of physical activity should fit your own situation. An older person who has
never exercised will not be able to take on the same amount of exercise as adQ-ybar
plays tennis 3 times a week. If you haven't exercised in a few years kaiilloget around,
you may want to think about taking short walks.

Talk with your health care team before starting, and get their opinion abhgoutx@rcise
plans. Then, try to get an exercise buddy so that you're not doing it alone. Havirygofamil
friends involved when starting a new exercise program can give you theabexst of
support to keep you going when the push just isn't there.

If you are very tired, though, you will need to balance activity with rest.dkay to rest

when you need to. It is really hard for some people to allow themselves to do that when they
are used to working all day or taking care of a household. Exercise can ingpuove

physical and emotional health.

It improves your cardiovascular (heart and circulation) fitness.
It strengthens your muscles.

It reduces fatigue.

It lowers anxiety and depression.

It makes you feel generally happier.
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It helps you feel better about yourself.

And long term, we know that exercise plays a role in preventing some cancers. The
American Cancer Society, in its guidelines on physical activity floceaprevention,
recommends that to reduce the risk for developing breast cancer, women should take part
moderate to vigorous physical activity for 45 to 60 minutes on 5 or more days of the week.
Moderate activities are those that take about as much effort as a bisk/igarous

activities use larger muscle groups, make you sweat, and cause a noticeahteiircheart
rate and breathing.

The role of physical activity in reducing the risk of breast cancer remars less well-
defined, although several recent studies suggest that breast cancer swiovars
physically active may have lower rates of recurrence and death than thosee wiactve.

$ $

If cancer continues to grow after one kind of treatment, or if it returnspfitas possible to

try another treatment plan that might still cure the cancer, or at leat gte tumors

enough to help you live longer and feel better. On the other hand, when a person has received
several different medical treatments and the cancer has not been curedne\ke tcancer

tends to become resistant to all treatment. At this time it's importantgb te possible

limited benefit of a new treatment against the possible downsides, including contintged doc
visits and treatment side effects.

Everyone has his or her own way of looking at this. Some people may want to focus on
remaining comfortable during their limited time left.

This is likely to be the most difficult time in your battle with cancevhen you have tried
everything medically within reason and it's just not working anymore. Althgoghdoctor
may offer you new treatment, you need to consider that at some point, continuimgitea
is not likely to improve your health or change your prognosis or survival.

If you want to continue treatment to fight your cancer as long as you canjlypeest to
consider the odds of more treatment having any benefit. In many cases, youcednc
estimate the response rate for the treatment you are considering. Soneeapedpinpted to

try more chemotherapy or radiation, for example, even when their doctors stnetbdds

of benefit are less than 1%. In this situation, you need to think about and understand your
reasons for choosing this plan.

No matter what you decide to do, it is important that you be as comfortable asgpddaité

sure you are asking for and getting treatment for any symptoms you nvghisbhiah as pain.
This type of treatment is callgxhlliative treatment
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Palliative treatment helps relieve these symptoms, but is not expected thecdigease; its

main purpose is to improve your quality of life. Sometimes, the treatmentset/tu gpntrol

your symptoms are similar to the treatments used to treat cancekafuple, radiation

therapy might be given to help relieve bone pain from bone metastasis. Or clrapyothe

might be given to help shrink a tumor and keep it from causing a bowel obstruction. But this
is not the same as receiving treatment to try to cure the cancer.

At some point, you may benefit from hospice care. Most of the time, this is given @t hom

Your cancer may be causing symptoms or problems that need attention, and hospice focuses
on your comfort. You should know that receiving hospice care doesn't mean you can't have
treatment for the problems caused by your cancer or other health conditionankgqns

that the focus of your care is on living life as fully as possible and feelinglaaswou can

at this difficult stage of your cancer.

Remember also that maintaining hope is important. Your hope for a cure may not be as
bright, but there is still hope for good times with family and friends -- timestkdilled

with happiness and meaning. In a way, pausing at this time in your caateranéis an
opportunity to refocus on the most important things in your life. This is the time to o som
things you've always wanted to do and to stop doing the things you no longer want to do.

48 "

Research into the causes, prevention, and treatment of breast cancer is undenavay
medical centers throughout the world.

Studies continue to uncover lifestyle factors and habits that alter breast takcOngoing
studies are looking at the effect of exercise, weight gain or loss, and dietash ¢tancer
risk.

Studies on the best use of genetic testing for BRCA1 and BRCA2 mutations cohainue a
rapid pace. Other genes that contribute to breast cancer risk are also bdifigdd&his
will occur more rapidly now that the human genome has been sequenced.

Potential causes of breast cancer in the environment have also received mbom atte
recent years. While much of the science on this topic is still in its eatégges, this is an
area of active research.

A large, long-term study funded by the National Institute of EnvironmentditHeaiences

(NIEHS) is now being done to help find the causes of breast cancer. Known as the Siste
Study, it has enrolled 50,000 women who have sisters with breast cancer. This Btudy wi
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follow these women for at least 10 years and collect information about gésstgld, and
environmental factors that may cause breast cancer. An offshoot of the Sisyeti&ttdvo
Sister Study, is designed to look at possible causes of early onset breastTafiod out

more about these studies, call 1-877-4-SISTER (1-877-474-7837) or visit the Sister Study
Web site (www.sisterstudy.org).

&

Results of several studies suggest that selective estrogen-receptor arsd8EBRMs) such
as tamoxifen and raloxifene may lower breast cancer risk in women witindadast
cancer risk factors. But so far, many women are reluctant to take theseneebecause
they are concerned about possible side effects.

Newer studies are looking at whether aromatase inhibitors -- drugs sutdsaszole,

letrozole, and exemestane -- can reduce the risk of developing breast cqu=r i
menopausal women. These drugs are already being used as adjuvant hormonéothetppy
prevent breast cancer recurrences, but none of them is approved for reducing breast canc
risk at this time.

Fenretinide, a retinoid, is also being studied as a way to reduce the risk of &neast c
(retinoids are drugs related to vitamin A). In a small study, this drugeddweast cancer
risk as much as tamoxifen. Other drugs are also being studied to reduce the esisof br
cancer.

For more information, see the American Cancer Society docuMedicines to Reduce
Breast Cancer Risk

$

Gene expression studies

One of the dilemmas with early-stage breast cancer is that doctors carays abeurately
predict which women have a higher risk of cancer coming back after treatmens Why
almost every woman, except for those with small tumors, receives some sijuvaina
treatment after surgery. To try to better pick out who will need adjuvant therapgrechers
have looked at many aspects of breast cancers.

In recent years, scientists have been able to link certain patterns of gémesve
aggressive cancers -- those that tend to come back and spread to distant sitesh Sstse |
based on these findings, such as the Oncotype DX and MammaPrint tests, dye alrea
available, although doctors are still trying to determine the best way thameThese tests
are explained in the section "How is breast cancer diagnosed?" Other tésimgre
developed as well.
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Classifying breast cancer

Research on patterns of gene expression has also suggested some newer assyb/wigc!
breast cancers. The current types of breast cancer are based largely ombisadok
under a microscope. A newer classification, based on molecular featuress imetyelp able
to predict prognosis and response to several types of breast cancer treBhm ety
research suggests there are 4 basic types of breast cancers:

Luminal A and luminal B types: The luminal types are estrogen receptor (ER)—positive,
usually low grade, and tend to grow fairly slowly. The gene expression pattéhesef
cancers are similar to normal cells that line the breast ducts and glanksrithef a duct or
gland is called its lumen). Luminal A cancers have the best prognosis. LiBreaakters
generally grow somewhat faster than the luminal A cancers and thgirgsie is not quite as
good.

HER2 type: These cancers have extra copies of the HER2 gene and several other genes.
They usually have a high-grade appearance under the microscope. Theseteadde

grow more quickly and have a worse prognosis, although they often can be treated
successfully with targeted therapies such as trastuzumab (Herceptiapatinib (Tykerb).

Basal type: Most of these cancers are of the so-calligdie-negativetype, that is, they lack
estrogen or progesterone receptors and have normal amounts of HER2. The generexpress
patterns of these cancers are similar to cells in the deeper lyasaldabreast ducts and

glands. This type is more common among women with BRCA1 gene mutations. For reasons
that are not well understood, this cancer is also more common among younger aat Afric
American women.

These are high-grade cancers that tend to grow quickly and have a poor prognosisieHorm
therapy and anti-HER?2 therapies like trastuzumab and lapatinib are nawveféaginst

these cancers, although chemotherapy can be helpful. A great deal oftrésearng done

to find better ways to treat these cancers.

It is hoped that these new breast cancer classifications might somedag@tkons to better
tailor breast cancer treatments, but more research is needed in this aredhefs
possible.

Tests of HER2 status

Determining a breast cancer's HER2 status is important to get an idea afjgressive the
cancer might be and to find out if certain drugs that target HER2 can be usetitttetrea
disease.

Two types of tests -- immunohistochemistry (IHC) and fluorescence in sitidizgbion
(FISH) -- are currently used to determine HER?2 status. The FISH testasadly thought to
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be more accurate, but it also requires special equipment, which can make teséing m
expensive.

A newer type of test, known as chromogenic in situ hybridization (CISH), warnilagy to
FISH, by using small DNA probes to count the number of HER2 genes in breast @discer c
But this test looks for color changes (not fluorescence) and doesn't requiréah spec
microscope, which may make it less expensive. Unlike other tests, it can be usedeon tis
samples that have been stored in the lab.

Some studies have suggested that another new test, which measures the amount of HER2
protein in cancer cells more precisely than current tests, may be bettér al#ntify women
who are likely to respond to HER2-targeted drugs such as trastuzumab (Herceptin)

Circulating tumor cells

Researchers have found that in many women with breast cancer, cells nkagwmagdrom
the tumor and enter the blood. These circulating tumor cells can be detettsdngitive
lab tests. These tests are not yet available for general use, but theyantually be helpful
in determining whether treatment (such as chemotherapy) is working deatidg cancer
recurrence after treatment.

$

Several newer imaging methods are now being studied for evaluating abhesniat may
be breast cancers.

Scintimammography (molecular breast imaging)

In scintimammography, a slightly radioactive tracer called technetestamibi is injected
into a vein. The tracer attaches to breast cancer cells and is detectqubbialbcamera.

This is a newer technique. Some radiologists believe it is sometimes useful imglabki
suspicious areas found by regular mammograms, but its exact role remagas.uDatrent
research is aimed at improving the technology and evaluating its use incsgiagttions

such as in the dense breasts of younger women. Some early studies have suggésted th
may be almost as accurate as more expensive magnetic resonance (M&id)rsgans.

This test, however, will not replace your usual screening mammogram.

Tomosynthesis (3D mammography)
This technology is basically an extension of a digital mammogram. For thia tesman
lies face down on a table with a hole for the breast to hang through, and a maclsixe take

rays as it rotates around the breast. Tomosynthesis allows the breast to be simaeg a
thin slices, which can be combined into a 3-dimensional picture. It may allow dactors t
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detect smaller lesions or ones that would otherwise be hidden with standard mamsnogra
This technology is still considered experimental and is not yet available.

Several other experimental imaging methods, including thermal imagegndgraphy) are
discussed in the separate American Cancer Society docutentmograms and Other
Breast Imaging Procedures

Newer types of mastectomy

Newer approaches to mastectomy that try to give better looking resutte\arbeing
studied.

One approach is thapple-sparing mastectomyhis is similar to the skin-sparing
mastectomy in that the nipple and areola are cut away when the breast tissumviesd; but
in this approach the nipple and areola are scraped clean of breast tissue anddega
pathologist. As long as there are no breast cancer cells found close to the nippémknd ar
they are left in place.

Further studies of these techniques are needed to ensure they don't result issanskxck
cancer developing or returning.

Oncoplastic surgery

Breast-conserving therapy (lumpectomy or partial mastectomy)ftambee used for early-
stage breast cancers. But in some women, it can result in breasts ohtgiees and/or
shapes. For larger tumors, it might not even be possible, and a mastectomy mighdede nee
instead. Some doctors address this problem by combining cancer surgery angunigsty
techniques, known as oncoplastic surgery. This typically involves reshaping thteabitbas
time of the initial breast-conserving surgery, and may mean operating on thbretistras

well to make them more symmetrical. This approach is still fairly newnandll doctors are
comfortable with it.

Breast reconstruction surgery

Although the number of women with breast cancer choosing breast conservation tiasrap
been steadily increasing, there are some women who, for medical or peessoals; choose
mastectomy. Some of them also choose to have reconstructive surgery to resiraste
appearance.

Technical advances in microvascular surgery (reattaching blood vessels)ddeéree-flap
procedures an option for breast reconstruction. For more information on the types of
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reconstructive surgery now available, see the American Cancer Societyatndeast
Reconstruction After Mastectomy

For several years, concern over a possible link between breast implants ameigystem
diseases has discouraged some women from choosing implants as a method of breast
reconstruction. Recent studies have found that although implants can cause sonfecside ef
(such as firm or hard scar tissue formation), women with implants do not have atey gre
risk for immune system diseases than women who have not had this surgery.

Similarly, the concern that breast implants increase the risk of breastrcacurrence or
formation of new cancers is not supported by current evidence.

Radiation therapy

For women who need radiation after breast-conserving surgery, newer teclsuicues
hypofractionated radiation or accelerated partial breast irradiatiobenay effective while
offering a more convenient way to receive it (as opposed to the standard diatipna
treatments that take several weeks to complete). These techniquesabedés more
detail in the section "How is breast cancer treated?"

Large studies are being done to determine if these techniques are ageedfestandard
radiation in helping prevent cancer recurrences.

New chemotherapy drugs

Because advanced breast cancers are often hard to treat, reseaechlerayar|looking for
newer drugs.

A drug has been developed that targets cancers caused by BRCA mutatiaradldtlis
olapariband it was successful in treating breast, ovarian, and prostate cancers tipa¢add s
and were resistant to other treatments. Further studies are underwaif thiseug can

help patients without BRCA mutations.

Targeted therapies

Targeted therapies are a group of newer drugs that specificallgdaatage of gene
changes in cells that cause cancer.

Drugs that target HER2: Trastuzumab (Herceptin) is a monoclonal antibody (a man-made
version of a specific immune system protein) used to treat women with breeet. da

works by preventing the HER2 protein from promoting excessive growth of loesasdr

cells and may also help the immune system fight the cancer.

Lapatinib (Tykerb) is a small-molecule targeted therapy pill, whichapasoved by the
FDA for use in women with HER2-positive advanced breast cancer whose cagrosviigg
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despite the use of trastuzumab. Newer studies are looking at using this drug instead of
trastuzumab for early-stage breast cancer.

Other drugs that target the HER2 protein are being tested in clinical trials.

Anti-angiogenesis drugsin order for cancers to grow, blood vessels must develop to
nourish the cancer cells. This process is callegiogenesisLooking at angiogenesis in
breast cancer specimens can help predict prognosis. Some studies have foundsthat brea
cancers surrounded by many new, small blood vessels are likely to be more eggokéss
research is needed to confirm this.

Bevacizumab (Avastin) is an anti-angiogenesis drug that can be used in donhbwith the
chemotherapy drug paclitaxel (Taxol) in patients with metastatasboancer.

Other new drugs are also being developed that may be useful in preventing new blood
vessels from forming. Several of these drugs are now being tested in ctinisal

Drugs that target EGFR: The epidermal growth factor receptor (EGFR) is another protein
found in high amounts on the surfaces of some cancer cells. Some drugs that teRjet EG
such as cetuximab (Erbitux) and erlotinib (Tarceva), are already used totleratypes of
cancers, while other anti-EGFR drugs are still considered experimentdibsSare now

under way to see if these drugs might be effective against breast cancers.

Other targeted drugs: Everolimus (Afinitof®) is a new type of targeted therapy drug that
was recently approved to treat kidney cancer. In one study, letrozole plus eusnalmked

better than letrozole alone in shrinking breast tumors before surgery. Mores stsidig this

drug are planned.

Many other potential targets for new breast cancer drugs have beenedantiecent years.
Drugs based on these targets are now being studied, although most are stilhity thiages
of clinical trials.

Bisphosphonates

Bisphosphonates are drugs that are used to help strengthen and reduce the riskesf iinact
bones that have been weakened by metastatic breast cancer. Examples incldidaatemi
(Aredia) and zoledronic acid (Zometa).

A recent study suggested that when combined with hormone therapy to treataggly-s
breast cancer, zoledronic acid may reduce the risk of cancer recurrenmeestitlies are
needed to determine if bisphosphonates should become part of standard therapy for early-
stage breast cancer.

Vitamin D
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A recent study found that women with early-stage breast cancer who wenenita

deficient were more likely to have their cancer recur in a distant part bbtheand had a
poorer outlook. More research is needed to confirm this finding, and it is not yei clear
taking vitamin D supplements would be helpful. Still, you may want to talk to your doctor
about testing your vitamin D level to see if it is in the healthy range.

Denosumab

When cancer spreads to the bone, it causes increased levels of a substahBAbile,
which is important in bone metabolism. Higher levels stimulate cells cadledclastso
destroy bone. A newer drug callddnosumalnhibits (acts against) RANKL and can help
protect bones. In early studies it seems to help even after bisphosphanates stap worki
More studies are ongoing.

The following related information may also be helpful to you. These materaide
ordered from our toll-free number, 1-800- 227-2345.

After Diagnosis: A Guide for Patients and Families (also available iniSpa
Bone Metastasis

Breast Cancer Dictionary (also available in Spanish)

Breast Cancer Early Detection (also available in Spanish)

Breast Prostheses and Hair Loss Accessories List

Breast Reconstruction After Mastectomy (also available in Spanish)
Chemo brain

Clinical Trials: What You Need to Know

DES Exposure: Questions and Answers

Exercises After Breast Surgery (also available in Spanish)

Fatigue in People with Cancer

Genetic Testing: What You Need to Know

Inflammatory Breast Cancer

Is Having an Abortion Linked to Breast Cancer?

Living With Uncertainty: The Fear of Cancer Recurrence
Lymphedema: What Every Woman With Breast Cancer Should Know
Mammograms and Other Breast Imaging Procedures

Medicines to Reduce Breast Cancer Risk

Non-cancerous Breast Conditions (also available in Spanish)
Pregnancy and Breast Cancer
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Sexuality for the Woman with Cancer (also available in Spanish)
Talking with Your Doctor (also available in Spanish)
Understanding Chemotherapy (also available in Spanish)
Understanding Radiation Therapy (also available in Spanish)
When Your Cancer Comes Back: Cancer Recurrence

The following books are available from the American Cancer Society. Cdlllu8QD-227-
2345 to ask about costs or to place your order.

Breast Cancer Clear and Simple
Caregiving: A Step-By-Step Resource for Caring for the Person with Cancer at Home
Couples Confronting Cancer
Lymphedema:Understanding andManaging Lymphedema After Cancer Treatment
5 " 6

In addition to the American Cancer Society, other sources of patient informaticupport
include:

National Breast Cancer Coalition
Toll-free number: 1-800-622-2838
Web site: www.stopbreastcancer.org

National Cancer Institute
Toll-free number: 1-800-4-CANCER (1-800-422-6237)
Web site: www.cancer.gov

Susan G. Komen for the Cure
Toll-free number: 1-877-465-6636
Web site: www.komen.org

Breast Cancer Network of Strength (formerly Y-Me National Breast Cance
Organization)

Toll-free number: 1-800-221-2141, 1-800-986-9505 (Spanish)

Web site: www.networkofstrength.org

Centers for Disease Control and Prevention (CDC)

Toll-free number: 1-800-232-4636 (1-800-CDC INFO)
Web site: www.cdc.gov
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*Inclusion on this list does not imply endorsement by the American Cancer Society.

No matter who you are, we can help. Contact us anytime, day or night, for intorraatl
support. Call us &at-800-227-234%r visit www.cancer.org

Abeloff MD, Wolff AC, Weber BL, et al. Cancer of the Breast. In: Abeloff MImitage
JO, Lichter AS, et al, ed€linical Oncology 4th ed. Philadelphia, Pa: Elsevier; 2008: 1875—
1943.

American Cancer SocietZancer Facts and Figures 200Atlanta, Ga: American Cancer
Society; 2009.

American Joint Committee on Canc@dCC Cancer Staging Manydth ed. New York:
Springer; 2002: 221-240.

Avis N, Crawford S, Manuel J, et al. Quality of life among younger women witlstorea
cancerJ Clin Oncol 2005;23:3322-3330.

Barthelmes L, Davidson L, Gaffney C. Pregnancy and breast c&Mér2005;330:1375—
1378.

Beral V, Million Women Study Collaborators. Breast cancer and hormone-eepdat
therapy in the Million Women Studizancet 2003;362:419-427.

Bohlius J, Wilson J, Seidenfeld J, et al. Recombinant human erythropoietins and cancer
patients: Updated meta-analysis of 57 studies including 9353 pafidids. Cancer Inst
2006;98:708-714.

Brenton JD, Carey LA, Ahmed AA, et al. Molecular classification and moletarecasting
of breast cancer: Ready for clinical applicatidn@lin Oncol 2005;23:7350-7360.

Burstein HJ, Harris JR, Morrow M. Malignant tumors of the breast. In: DéXita
Lawrence TS, Rosenberg SA, eDgVita, Hellman, and Rosenber@ancer: Principles
and Practice of Oncologyth ed. Philadelphia, Pa: Lippincott Williams & Wilkins;
2008:1606-1654.

Chen LC, Weiss NS, Newcomb P, et al. Hormone replacement therapy in relatieaso br
cancerJAMA 2002;287:734—-741.

(112 of 116)



Citron ML, Berry DA, Cirrincione C, et al: Randomized trial of dose-dense versus
conventionally scheduled and sequential versus concurrent combination chemotherapy as
postoperative adjuvant treatment of node-positive primary breast cancerepas of
Intergroup Trial C9741/Cancer and Leukemia Group B Trial 97€lin Oncol21:1431—

1439, 2003.[

Clarke M, Collins R, Darby S, et al. Effects of chemotherapy and hormonal yHeragarly
breast cancer on recurrence and 15-year survival: an overview of the randoialised tr
Lancet 2005; 365:1687-1717.

Darbre PD, Aljarrah A, Miller WR, et al. Concentrations of parabens in humart breas
tumours.J Appl Toxical 2004;24:5-13.

Dorval M, Guay S, Mondor M, et al. Couples who get closer after breast caremuehlcy
and predictors in a prospective investigatib&lin Oncol 2005;23:3588—-3596.

Early Breast Cancer Trialists' Collaborative Group. Effects obtadrapy and of differences
in the extent of surgery for early breast cancer on local recurrence aedrlsuyival: An
overview of the randomised trialsancet 2005;366:2087-2106.

Fenton JJ, Taplin SH, Carney PA, et al. Influence of computer-aided detection on
performance of screening mammograpgiyEngl J Med2007;356:1399-14009.

Fisher B, Costantino JP, Wickerham DL, et al. Tamoxifen for the prevention of breast
cancer: current status of the National Surgical Adjuvant Breast and BavyettH?-1 study.
J Natl Cancer Inst2005;97:1652—-1662.

Fizazi K, Lipton A, Mariette X, Body JJ, Rahim Y, Gralow JR, Gao G, Wu L, Sohn W, Jun
S. Randomized phase Il trial of denosumab in patients with bone metastases frota prosta
cancer, breast cancer, or other neoplasms after intravenous bisphospldditedSncol

2009 Apr 1:27(10):1564-1571. Epub 2009 Feb 23.

Fong PC, Boss DS, Yap TA, Tutt A, Wu P, Mergui-Roelvink M, Mortimer P, Swaisland H,
Lau A, O'Connor MJ, Ashworth A, Carmichael J, Kaye SB, Schellens JH, de Bono JS.
Inhibition of poly(ADP-ribose) polymerase in tumors from BRCA mutation caieEng|

J Med.2009 Jul 9;361(2):123-134. Epub 2009 Jun 24.

Gnant M, Mlineritsch B, Luschin-Ebengreuth G, Kainberger F, Kassmann Haijsw
Solkner JC, Seifert M, Ploner F, Menzel C, Dubsky P, Fitzal F, Bjelic-Radjssteger G,
Greil R, Marth C, Kubista E, Samonigg H, Wohimuth P, Mittlbéck M, Jakesz R; Austrian
Breast and Colorectal Cancer Study Group (ABCSG). Adjuvant endocrine therapy plus
zoledronic acid in premenopausal women with early-stage breast cancerfélgaaup of
the ABCSG-12 bone-mineral density substudyncet Oncal2008 Sep;9(9):840-849. Epub
2008 Aug 19.

(113 of 116)



Goodwin PJ, Ennis M, Pritchard Kl, Koo J, Hood N. Prognostic Effects of 25-
Hydroxyvitamin D Levels in Early Breast CancIClin Oncol 2009 May 18.

Holmberg L, Anderson H. HABITS (hormonal replacement therapy after lraasér -- is it
safe?), a randomised comparison: trial stoppadcet 2004;363:453—-455.

Holmes MD, Chen WY, Feskanich D, et al. Physical activity and survival ateasbcancer
diagnosisJAMA 2005;293:2479-2486.

Horner MJ, Ries LAG, Krapcho M, Neyman N, Aminou R, Howlader N, Altekruse SF,
Feuer EJ, Huang L, Mariotto A, Miller BA, Lewis DR, Eisner MP, Stinchcomb DG adisv
BK (eds). SEER Cancer Statistics Review, 1975-2006, National Cancer édi¢tihesda,
MD, http://seer.cancer.gov/csr/1975_ 2006/, based on November 2008 SEER data
submission, posted to the SEER web site, 2009.

Hudis C, Tan LK. Rare cancers in the breast. In: Harris JR, Lippman MEQW 4,
Osborne CK, edDiseases of the Breasird ed. Philadelphia, Pa: Lippincott-Williams &
Wilkins; 2005: 1015-1033.

Joensuu H, Kellokumpu-Lehtinen PL, Bono P, et al. Adjuvant docetaxel or vinorelbine with
or without trastuzumab for breast canéeiEngl J Med2006; 354:809-820.

Kushi LH, Byers T, Doyle C, et al. American Cancer Society guidelingaitiition and
physical activity for cancer prevention: Reducing the risk of cancer watlthlyefood choices
and physical activityCA Cancer J Clin2006; 56:254-281.

McTiernan A, Kooperberg C, White E, et al. Recreational physical activityttee risk of
breast cancer in postmenopausal women: the Women's Health Initiative Cohort Study
JAMA 2003; 290:1331-1336.

Mirick DK, Davis S, Thomas DB. Antiperspirant use and the risk of breast cdndat!
Cancer Inst2002;94:1578-1580.

Morrow M, Strom EA, Bassett LW, et al. Standard for the management of duciabcaac
in situ of the breast (DCISEA Cancer J Clin2002;52:256—-276.

National Comprehensive Cancer Network (NCCN). Practice Guidelines ind@yc@reast
Cancer. Version 1.2009. Available at: www.nccn.org. Accessed July 17, 2009.

Nattinger A. Variation in the choice of breast-conserving surgery or atastg: Patient or
physician decision making?Clin Oncol 2005;23:5429-5431.

Nitz UA, Mohrmann S, Fischer J, et al. Comparison of rapidly cycled tandem high-dose
chemotherapy plus peripheral-blood stem-cell support versus dose-dense conventional

(114 of 116)



chemotherapy for adjuvant treatment of high-risk breast cancer: resaltauficentre phase
1l trial. Lancet 2005;366:1935-1944.

Olsson HL, Ingvar C, Bladstrom A. Hormone replacement therapy contairdgggtins and
given continuously increases breast carcinoma risk in Swéadarcer 2003; 97:1387-1392.

Pisano ED, Gatsonis C, Hendrick E, et al. Diagnostic performance of diggakvém
mammography for breast-cancer screeni@ng J Med2005;353:1773—-1783.

Rakha EA, Reis-Filho JS, Ellis 10. Basal-like breast cancer: aarigview.J Clin Oncol
2008;26:2568—-2581.

Rebbeck TR, Lynch HT, Neuhausen SL, et al. Prophylactic oophorectomy in cafriers
BRCAL or BRCA2 mutationd\ Engl J Med2002;346:1616—-1622.

Ries LAG, Eisner MP. Cancer of the female breast. In: Ries LAG, Ydunge#l GE,

Eisner MP, Lin YD, Horner M-J, eds. SEER Survival Monograph: Cancer Survival Among
Adults: U.S. SEER Program, 1988-2001, Patient and Tumor Characteristics. Natiooad Ca
Institute, SEER Program, NIH Pub. No. 07-6215, Bethesda, MD, 2007. Available at:
http://seer.cancer.gov/publications/survival/. Accessed July 9, 2008.

Ross J, Hatzis C, Symmans F, et al. Commercialized multigene predicotirgcal
outcome for breast cancéncologist 2008;13:477-493.

Saslow D, Boetes C, Burke W, et al for the American Cancer Society BiaastiC
Advisory Group. American Cancer Society guidelines for breast screertim@/\Ril as an
adjunct to mammograph€A Cancer J Clin2007;57:75-89. Available at:
http://caonline.amcancersoc.org/cgi/content/full/57/2/75. Accessed July 17, 2008.

Thompson D, Easton D, and The Breast Cancer Linkage Consortium. Cancer incidence in
BRCAL mutation carriersl Natl Cancer Inst2002;94:1358-1365.

US Preventive Task Force. Genetic risk assessment and BRCA mutatiug fasbreast
and ovarian cancer susceptibility: Recommendation stateAmintern Med
2005;143:355-361.

Untch M, Mébus V, Kuhn W, Muck BR, Thomssen C, Bauerfeind I, Harbeck N, Werner C,
Lebeau A, Schneeweiss A, Kahlert S, von Koch F, Petry KU, Wallwiener D, Kezipih
Albert US, Luck HJ, Hinke A, Janicke F, Konecny GE. Intensive dose-dense comptre
conventionally scheduled preoperative chemotherapy for high-risk primarst lmancer. J

Clin Oncol. 2009 Jun 20;27(18):2938-45. Epub 2009 Apr 13.

Vadivelu N, Schreck M, Lopez J, Kodumudi G, Narayan D. Pain after mastectomy and
breast reconstructioAm Surg2008. 74:285-296.

(115 of 116)



Vilholm OJ, Cold S, Rasmussen L, Sindrup SH. The postmastectomy pain syndrome: An
epidemiological study on the prevalence of chronic pain after surgery fat begecerBr J
Cancer.2008. 99:604-610.

Vogel VG, Costantino JP, Wickerham DL, et al. Effects of tamoxifen vs raloxiferfeeon t
risk of developing invasive breast cancer and other disease outcomes: the SR Bf
Tamoxifen and Raloxifene (STAR) P-2 tridAMA 2006;295:2727-2741.

Whelan T, MacKenzie R, Julian J, et al. Randomized trial of breast irradiatictutehafter
lumpectomy for women with lymph node-negative breast caddéatl Cancer Inst
2002;94:1143-1150.

Winer EP, Carey LA, Dowsett M, Tripathy D. Beyond anatomic stagsg:time to take a
leap into the molecular er@&Mmerican Society of Clinical Oncology Educational Book
Alexandria, Va: American Society of Clinical Oncology; 2005.

Houssami N, Hayes DF. Review of preoperative magnetic resonance imdéingr{
breast cancer: should MRI be performed on all women with newly diagnosed, agéy st
breast cancerCA Cancer J Clin2009 Sep-0ct;59(5):290-302. Epub 2009 Aug 13.

Lawenda BD, Mondry TE, Johnstone PA. Lymphedema: a primer on the identification and
management of a chronic condition in oncologic treatnm@atCancer J Clin2009 Jan-Feb;
59(1):8-24.

Last Medical Review: 9/18/2009
Last Revised: 9/18/2009
2009 Copyright American Cancer Society

(116 of 116)



