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Breast Cancer

What is cancer?

The body is made up of trillions of living cells. Normal body cells grow, dividenetv

cells, and die in an orderly way. During the early years of a pers@y'adifmal cells

divide faster to allow the person to grow. After the person becomes an adult, most cells
divide 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. There are
many kinds of cancer, but they all start because of out-of-control growtimofraal
cells.

Cancer cell growth is different from normal cell growth. Instead aiglycancer cells
continue to grow and form new, abnormal cells. Cancer cells can also invader(grow 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 eithérsrdpa

damage or the cell dies. In cancer cells, the damaged DNA is not repaired, dait the
doesn't die like it should. Instead, this cell goes on making new cells that the tesdy do
not need. These new cells will all have the same damaged DNA as the ffidsiesel

People can inherit damaged DNA, but most DNA damage is caused by mistakes that
happen 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 often no clear cause is found.

In most cases the cancer cells form a tumor. Some cancers, like leukeatyaforan
tumors. Instead, these cancer cells involve the blood and blood-forming organs and
circulate through other tissues where they grow.



Cancer cells often travel to other parts of the body, where they begin to groarand f
new tumors that replace normal tissue. This process is cad&btasisit happens 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 plaedtvsterted.
For example, breast cancer that has spread to the liver is still calletdamsaes, not
liver cancer. Likewise, prostate cancer that has spread to the bone istmegissttate
cancer, not bone cancer.

Different types of cancer can behave very differently. For example, amgecand
breast cancer are very different diseases. They grow at differenanatesspond to
different treatments. That is why people with cancer need treatment dimaes at their
particular kind of cancer.

Not all tumors are cancerous. Tumors that aren’t cancer are bahégh Benign tumors

can cause problems — they can grow very large and press on healthy organs and tissue
But they cannot grow into (invade) other tissues. Because they can't invade, they als
can't spread to other parts of the body (metastasize). These tumormn@straver life
threatening.

What is breast cancer?

Breast cancer is a malignant tumor that starts in the cells of the. Bxeaatignant tumor
is a group of cancer cells that can grow into (invade) surrounding tissuesau spr
(metastasize) to distant areas of the body. The disease occurs almelst ientiomen,
but men can get it, too.

The remainder of this document refers only to breast cancer in women. For
information on breast cancer in men, see our docume®reast Cancer iMen

The normal breast

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

The female breast is made up mainlyatfules(milk-producing glands)lucts(tiny
tubes that carry the milk from the lobules to the nipple),strana(fatty tissue and
connective tissue surrounding the ducts and lobules, blood vessels, and lymphatic
vessels).



.- Chest wall

- Areola
Nipple

= Ducts
— Lobules

& Sam and Amy Gelins

Normal breast tissue

Most breast cancers begin in the cells that line the ddiatsa] cancers). Some begin in
the cells that line the lobulebular cancers), while a small number start in other
tissues.

The lymph (lymphatic) system of the breast

The lymph system is important to understand because it is one way breast camcers c
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 vessetphatic

vessels are like small veins, except that they carry a clear fluid batigth (instead of

blood) away from the breast. Lymph contains tissue fluid and waste products, as well a
immune system cells. Breast cancer cells can enter lymphasielsesmd begin to grow

in lymph nodes.

Most lymphatic vessels in the breast connect to lymph nodes under thexatany(
node$. Some lymphatic vessels connect to lymph nodes inside the ictiestd|
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Lymph nodes in relation to the breast

If the cancer cells have spread to lymph nodes, there is a higher chance tbkd the ¢

could have also gotten into the bloodstream and spread (metastasized) to otimethsites
body. The more lymph nodes with breast cancer cells, the more likely it is tleaintber

may be found in other organs as well. Because of this, finding cancer in one or more
lymph nodes often affects the treatment plan. Still, not all women with cartiseince

their lymph nodes develop metastases, and some women can have no cancer cells in thei
lymph nodes and later develop metastases.



Benign breast lumps

Most breast lumps are not cancerous (benign). Still, some may need to be biopsied
(sampled and viewed under a microscope) to prove they are not cancer.

Fibrosis and cysts

Most lumps turn out to be caused by fibrosis and/or cysts, benign changes in the breast
tissue that happen in many women at some time in their lives. (This is sometiiteel

fibrocystic changeand used to be callditbrocystic diseasg Fibrosis is the formation of
scar-like (fibrous) tissue, and cysts are fluid-filled sacs. Theséitoons are most often
diagnosed by a doctor based on symptoms, such as breast lumps, swelling, and tenderness
or pain. These symptoms tend to be worse just before a woman's menstrual period is

about to begin. Her breasts may feel lumpy and, sometimes, she may noticeor clear

slightly cloudy nipple discharge.

Fibroadenomas and intraductal papillomas

Benign breast tumors suchfdsoadenoma®r intraductal papillomasare abnormal
growths, but they are not cancerous and do not spread outside the breast to other organs.
They are not life threatening.

Still, some benign breast conditions are important because women with theserendi
have a higher risk of developing breast cancer. For more information see the section
"What are the risk factors for breast cancer?" and our docudmentancerous Breast
Conditions

Types of breast cancers

Breast cancer can be separated into different types based on the wancérecels look
under the microscope.

Most breast cancers atarcinomasa type of cancer that starts in the cells (epithelial
cells) that line organs and tissues like the breast. In fact, breastcareeften a type of
carcinoma calleddenocarcinomawhich is carcinoma that starts in glandular tissue.
Other types of cancers can occur in the breast, too, such as sarcomas, vthickhstar
cells of muscle, fat, or connective tissue.

In some cases a single breast tumor can be a combination of differerrtyjges
mixture of invasive and in situ cancer. And in some rarer types of breast cancer, the
cancer cells may not form a tumor at all.

Breast cancer can also be classified based on proteins on or in the cascartaoell
groups like hormone receptor-positive or triple-negative. These are discusked i
section “How is breast cancer classified?”



Ductal carcinoma in situ

Ductal carcinoma in situ (DCIS; also knowniatsaductal carcinomgiis considered non-
invasive or pre-invasive breast cancer. DCIS means that cells that lined theaaitect
changed to look like cancer cells. The difference between DCIS and invasiee isanc
that the cells have not spreaav@aded through the walls of the ducts into the
surrounding breast tissue. Because it hasn’t invaded, DCIS can’t spreadgsistas
outside the breast. DCIS is considered a pre-cancer because some casesidan g
become invasive cancers. Right now, though, there is no good way to know for certain
which cases will go on to become invasive cancers and which ones won't.

Abnormal cells
in duct

© Sam and Amy Collins

Ductal carcinoma in situ

About 1 in 5 new breast cancer cases will be DCIS. Nearly all women diagnosed at this
early stage of breast cancer can be cured.

Invasive (or infiltrating) ductal carcinoma

This is the most common type of breast cancer. Invasive (or infiltratimgdldiarcinoma
(IDC) starts in a milk duct of the breast, breaks through the wall of the duct, and grows
into the fatty tissue of the breast. At this point, it may be able to spread @set)sto

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 (lopulé® IDC,
it can spread (metastasize) to other parts of the body. About 1 in 10 invasive breast
cancers is an ILC. Invasive lobular carcinoma may be harder to deteatday@ogram
than 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 tumor. Instead, inflammatory bagast c

(IBC) makes the skin on the breast look red and feel warm. It also may givedke bre

skin a thick, pitted appearance that looks a lot like an orange peel. Doctors now know that
these changes are not caused by inflammation or infection, but by caneé&taeking

lymph vessels in the skin. The affected breast may become larger or fendat, or

< A

& Sam s Aanry Colbns

Inflammatory breast cancer

In its early stages, inflammatory breast cancer is often mistakan fafection in the

breast (calleanastitig and treated as an infection with antibiotics. If the symptoms are
caused by cancer, they will not improve, and a biopsy will find cancer cells. Becaus
there is no actual lump, it might not show up on a mammogram, which can make it even



harder to find it early. This type of breast cancer tends to have a higher ohance
spreading and a worse outlook (prognosis) than typical invasive ductal or lobular cance
For more details about this condition, see our docuinédatnmatory Breast Cancer

Paget disease of the nipple

This type of breast cancer starts in the breast ducts and spreads to the skmippi¢he

and then to the areola, the dark circle around the nipple. It is rare, accountingyfor

about 1% of all cases of breast cancer. The skin of the nipple and areola 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 caramsitngDCIS) or
infiltrating ductal carcinoma. Treatment often requires mastectomy. llimp can be felt
in the breast tissue, and the biopsy shows DCIS but no invasive cancer, the outlook
(prognosis) is excellent. If invasive cancer is present, the prognosis isgaaicgsand

the cancer will need to be staged and treated like any other invasive cancer.

Phyllodes tumor

This very rare breast tumor develops in the stroma (connective tissue) of steibrea
contrast to carcinomas, which develop in the ducts or lobules. Other names for these
tumors includgphylloides tumomandcystosarcoma 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 of
normal breast tissue. A malignant phyllodes tumor is treated by removing itveikbng
wider margin of normal tissue, or by mastectomy. Surgery is often alkthaeded, but
these cancers might not respond as well to the other treatments used for moosmcom
breast cancers. When a malignant phyllodes tumor has spread, it can be tréatesl wit
chemotherapy given for soft-tissue sarcomas. See our docGaeuoma - Adult Soft
Tissue Cancer

Angiosarcoma

This form of cancer starts in cells that line blood vessels or lymph vdssately

occurs in the breasts. When it does, it usually develops as a complication of previous
radiation treatments. This is an extremely rare complication of beshiation therapy

that can develop about 5 to 10 years after radiation. Angiosarcoma can also occur in the
arms of women who develop lymphedema as a result of lymph node surgery comadiati
therapy to treat breast cancer. (For information on lymphedema, see tbe 4dotv is

breast cancer treated?") These cancers tend to grow and spread quickiyetesat
generally the same as for other sarcomas. See our docBarenma - Adult Soft Tissue
Cancer.



Special types of invasive breast carcinoma

There are some special types of breast cancer that are sub-typesigticaacinoma.
These are often named after features seen when they are viewed underdbeope,
like the ways the cells are arranged.

Some of these may have a better prognosis than standard infiltrating duocitabma.
These include:

» Adenoid cystic (or adenocystic) carcinoma

» Low-grade adenosquamous carcinoma (this is a type of metaplastiwoaagi
* Medullary carcinoma

* Mucinous (or colloid) carcinoma

 Papillary carcinoma

* Tubular carcinoma

Some sub-types have the same or maybe worse prognosis than standarchopfilretel
carcinoma. These include:

» Metaplastic carcinoma (most types, including spindle cell and squamous)
* Micropapillary carcinoma
» Mixed carcinoma (has features of both invasive ductal and lobular)

In general, all of these sub-types are still treated like standardaitifigrductal
carcinoma.

What are the key statistics about breast
cancer?

Breast cancer is the most common cancer among American women, exspt for
cancers. About 1 in 8 (12%) women in the US will develop invasive breast cancer during
their lifetime.

The American Cancer Society's estimates for breast cancer in thd Btates for 2015
are:

» About 231,840 new cases of invasive breast cancer will be diagnosed in women.

» About 60,290 new cases of carcinoma in situ (CIS) will be diagnosed (CIS is non-
invasive and is the earliest form of breast cancer).



* About 40,290 women will die from breast cancer

After increasing for more than 2 decades, female breast cancer incidesbegan
decreasing in 2000, then dropped by about 7% from 2002 to 2003. This large decrease
was thought to be due to the decline in use of hormone therapy after menopause that
occurred after the results of the Women's Health Initiative were published in 2082. Thi
study linked the use of hormone therapy to an increased risk of breast cancertand hea
diseases. In recent years, incidence rates have been stable in white tuarhene
increased slightly in African American women.

Breast cancer is the second leading cause of cancer death in women,ceroéelg

lung cancer. The chance that breast cancer will be responsible for a woratinis de

about 1 in 36 (about 3%). Death rates from breast cancer have been declining since about
1989, with larger decreases in women younger than 50. These decreases are believed to
be the result of earlier detection through screening and increased awarenefisaas w
improved treatment.

At this time there are more than 2.8 million breast cancer survivors in the Utated.S
(This includes women still being treated and those who have completed treatment.)
Survival rates are discussed in the section “Breast cancer survivaly stag®.”

What are the risk factors for breast cancer?

A risk factor is anything that affects your chance of getting a sisesaich as cancer.
Different cancers have different risk factors. For example, exposingosg&irong
sunlight is a risk factor for skin cancer. Smoking is a risk factor for canténe lung,
mouth, larynx (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 breastiskncer
factors never develop the disease, while many women with breast cancer have no
apparent risk factors (other than being a woman and growing older). Even wberaa w
with risk factors develops breast cancer, it is hard to know just how much thess fact
might have contributed.

Some risk factors, like a person's age or race, can't be changed. Gihigleedrto
cancer-causing factors in the environment. Still others are related togldysbaviors,

such as smoking, drinking, and diet. Some factors influence risk more than others, and
your risk for breast cancer can change over time, due to factors suchgerdgestyle.



Risk factors not related to personal choice

Gender

Simply being a woman is the main risk factor for developing breast cheercan

develop breast cancer, but this disease is about 100 times more common among women
than men. This is probably because men have less of the female hormones estrogen and
progesterone, which can promote breast cancer cell growth

Aging

Your risk of developing breast cancer increases as you get older. About 1 out of 8
invasive breast cancers are found in women younger than 45, while about 2 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, meaning that they
result directly from gene defects (calleditation$ inherited from a parent. See the

section "Do we know what causes breast cancer?" for more information abautigene
DNA and how they can affect breast cancer risk.

BRCA1 and BRCA2: The most common cause of hereditary breast cancer is an inherited
mutation in thdBRCAlandBRCA2genes. In normal cells, these genes help prevent
cancer by making proteins that keep the cells from growing abnormalbyu have

inherited a mutated copy of either gene from a parent, you have a high risk lopdeye
breast cancer during your lifetime.

Although in some families witBRCAlmutations the lifetime risk of breast cancer is as
high as 80%, on average this risk seems to be in the range of 55 to 6 BRGA2
mutations the risk is lower, around 45%.

Breast cancers linked to these mutations occur more often in younger women and more
often affect both breasts than cancers not linked to these mutations. Women with these
inherited mutations also have an increased risk for developing other cancera|grbyrti
ovarian cancer.

In the United StateBRCAmutations are more common in Jewish people of Ashkenazi
(Eastern Europe) origin than in other racial and ethnic groups, but they cannoccur i
anyone.

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 afdneasas
much as th&RCAgenes. They are not frequent causes of inherited breast cancer.



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

» TP53 TheTP53gene gives instructions for making a protein called p53 that helps
stop the growth of abnormal cells. Inherited mutations of this gene kcabsgumeni
syndromgnamed after the 2 researchers who first described it). People with this
syndrome have an increased risk of developing breast cancer, as well asatbeer
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
CHEK2gene. Even when it does not cause this syndrome, it can increase breast
cancer risk about twofold when it is mutated.

* PTEN ThePTENgene normally helps regulate cell growth. Inherited mutations in
this gene can causgowden syndrome rare disorder in which people are at
increased risk for both benign and malignant breast tumors, as well as growths in the
digestive tract, thyroid, uterus, and ovaries. Defects in this gene can alsacause
different syndrome called Bannayan-Riley-Ruvalcaba syndrome that is not thmught t
be linked to breast cancer risk. Recently, the syndromes causdiENhave been
combined into one called PTEN Tumor Hamartoma Syndrome.

* CDHZ1: Inherited mutations in this gene cabhseeditary diffuse gastric cancex
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.

» STK11 Defects in this gene can leadReutz-Jeghers syndromieeople with this
disorder develop pigmented spots on their lips and in their mouths, polyps in the
urinary and gastrointestinal tracts, and have an increased risk of mangftypes
cancer, including breast cancer.

* PALB2 ThePALB2gene makes a protein that interacts with the protein made by the
BRCAZ2gene. Defects (mutations) in this gene can lead to an increased risk of breast
cancer. It isn't yet clear PALB2gene mutations also increase the risk for ovarian
cancer and male breast cancer.

Genetic testing:Genetic tests can be done to look for mutations iBREAland
BRCAZ2genes (or some other genes linked to breast cancer risk). 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) withtloaaser
approximately doubles a woman's risk. Having 2 first-degree relativesages her risk
about 3-fold.

The exact risk is not known, but women with a family history of breast cancertimea fa
or brother also have an increased risk of breast cancer. Altogether, les5%han
women with breast cancer have a family member with this disease. This timstam®st
(over 85%) women who get breast cambemnothave 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 dhifteneat
recurrence (return) of the first cancer.

Race and ethnicity

Overall, white women are slightly more likely to develop breast cancer thafracan-
American women, but African-American women are more likely to die of thisscanc
However, in women under 45 years of age, breast cancer is more common in African-
American women. Asian, Hispanic, and Native-American women have a lower risk of
developing and dying from breast cancer.

Dense breast tissue

Breasts are made up of fatty tissue, fibrous tissue, and glandular tissue. Sensamhe

to have dense breast tissue (as seen on a mammogram) when they have more glandular
and fibrous tissue and less fatty tissue. Women with dense breasts on mammogram have
a risk of breast cancer that is 1.2 to 2 times that of women with average bre#gt dens
Unfortunately, dense breast tissue can also make mammograms lesteaccura

A number of factors can affect breast density, such as age, menopausatstetins
medications (including menopausal hormone therapy), pregnancy, and genetics.

Certain benign breast conditions

Women diagnosed with certain benign breast conditions might have an increased risk of
breast cancer. Some of these conditions are more closely linked to breastiskrtban

others. 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 avadry s
extent. They include:



* Fibrosis and/or simple cysts (this used to be cditedcystic diseaser change}y
* Mild hyperplasia

» Adenosis (non-sclerosing)

* Ductal ectasia

* Phyllodes tumor (benign)

* A single papilloma

* Fat necrosis

* Periductal fibrosis

* Squamous and apocrine metaplasia

* Epithelial-related calcifications

» Other benign tumors (lipoma, hamartoma, hemangioma, neurofibroma,
adenomyoepthelioma)

Mastitis (infection of the breast) is not a lesion, but is a condition that can batdoes
not increase the risk of breast cancer.

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 rigktof bre
cancer slightly (1% to 2 times normal). They include:

» Usual ductal hyperplasia (without atypia)
* Fibroadenoma

* Sclerosing adenosis

» Several papillomas (callgzhpillomatosi$

* Radial scar

Proliferative lesions with atypia: In these conditions, there is an overgrowth of cells in
the ducts or lobules of the breast tissue, with some of the cells no longer appearing
normal. They have a stronger effect on breast cancer risk, raising it 3vfrtesthigher
than normal. These types of lesions include:

* Atypical ductal hyperplasia (ADH)
* Atypical lobular hyperplasia (ALH)



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

For more information on these conditions, see our docuN@micancerous Breast
Conditions.

Lobular carcinoma in situ

In lobular carcinoma in situ (LCIS) cells that look like cancer cells an@iggoin the

lobules of the milk-producing glands of the breast, but they do not grow through the wall
of the lobules. LCIS (also callédbular neoplasiajs sometimes grouped with ductal
carcinoma in situ (DCIS) as a non-invasive breast cancer, but it diffend@S in that

it doesn’t seem to become an invasive cancer if it isn't treated.

Normal lobule

Lobule filled
with abnormal
cells
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Lobular carcinoma in situ

Women with this condition have a 7- to 11-fold increased risk of developing invasive
cancer in either breast. For this reason, women with LCIS should make sure they have
regular mammograms and doctor visits.



Menstrual periods

Women who have had more menstrual cycles because they started menstrugting earl
(before age 12) and/or went through menopause later (after age 55) hgidiyalstjher
risk of breast cancer. The increase in risk may be due to a longer lifetime extmothe
hormones estrogen and progesterone.

Previous chest radiation

Women who, as children or young adults, had radiation therapy to the chest area as
treatment for another cancer (such as lymphoma) have a significandgsedrrisk for

breast cancer. This varies with the patient's age when they had radiatiomdtivhepy

was also given, it may have stopped ovarian hormone production for some time, lowering
the risk. The risk of developing breast cancer from chest radiation is higthest

radiation was given during adolescence, when the breasts were still deyeRgdiation
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 chancesocérriage
(losing the baby). These women have a slightly increased risk of developing breast
cancer. Women whose mothers took DES during pregnancy may also have a slightly
higher risk of breast cancer. For more information on DES see our docDESnt
Exposure: Questions and Answers

Lifestyle-related factors and breast cancer risk

Having children

Women who have had no children or who had their first child after age 30 have a slightly
higher breast cancer risk overall. Having many pregnancies and bequ@agmant at a

young age reduce breast cancer risk overall. Still, the effect of pgisadifferent for
different types of breast cancer. For a certain type of breast cancer &adple-

negative, pregnancy seems to increase risk.

Birth control

Oral contraceptives: Studies have found that women using oral contraceptives (birth
control pills) have a slightly greater risk of breast cancer than womehavsnever

used them. This risk seems to go 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 increased breast cancer risk. When thinking about using oral contraceptives



women should discuss their other risk factors for breast cancer with théir teral
team.

Depot-medroxyprogesterone acetattDMPA; Depo-Proverd) is an injectable form of
progesterone that is given once every 3 months as birth control. A few studies have
looked at the effect of DMPA on breast cancer risk. Women currently using DEEM s

to have an increase in risk, but the risk doesn’t seem to be increased if this drugdwas use
more than 5 years ago.

Hormone therapy after menopause

Hormone therapy with estrogen (often combined with progesterone) 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 healitstzene

well, but these benefits have not been found in more recent, better designed studies. This
treatment goes by many names, suchass-menopausal hormone therg®HT),

hormone replacement therafyRT), andmenopausal hormone therafHT).

There are 2 main types of hormone therapy. For women who still have a uterus,(womb)
doctors generally prescribe both estrogen and progesterone (knoamlaised hormone
therapyor HT). Progesterone is needed because estrogen alone can increase the risk of
cancer of the uterus. For women who no longer have a uterus (those who've had a
hysterectomy), estrogen alone can be prescribed. This is commonly knestnogen
replacement therap(ERT) or justestrogen therapy (ET)

Studies have shown that using combined hormone therapy after menopause increases the
risk of getting breast cancer. It may also increase the chances offdymfreast
cancer.

The use of estrogen alone after menopause does not appear to increase the risk of
developing breast cancer.

For more information about this topic, see our docuriveEttopausal Hormone Therapy

Breastfeeding

Some studies suggest that breastfeeding may slightly lower breast iskoespecially
if it is continued for 1Y% to 2 years. But this has been a difficult area to studgjadispia
countries such as the United States, where breastfeeding for this long is wrcomm

One explanation for this possible effect may be that breastfeeding reduoesa's
total number of lifetime menstrual cycles (similar to starting nneakperiods at a later
age or going through early menopause).



Drinking alcohol

The use of alcohol is clearly linked to an increased risk of developing breast ddrecer

risk 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 don’t drink
alcohol. Excessive alcohol consumption is also known to increase the risk of developing
several other types of cancer.

Being overweight or obese

Being overweight or obese after menopause increases breast cancesfask. B

menopause your ovaries produce most of your estrogen, and fat tissue produces a small
amount of estrogen. After menopause (when the ovaries stop making estrogenj,anost
woman's estrogen comes from fat tissue. Having more fat tissuenaft@pause can
increase your chance of getting breast cancer by raising estevgén Also, women

who are overweight tend to have higher blood insulin levels. Higher insulin levels have
also been linked to some cancers, including breast cancer.

But the connection between weight and breast cancer risk is complex. For example, the
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.

Physical activity

Evidence is growing that physical activity in the form of exercideges breast cancer

risk. The main question is how much exercise is needed. In one study from the Women's
Health Initiative, as little as 1.25 to 2.5 hours per week of brisk walking reduced a
woman's risk by 18%. Walking 10 hours a week reduced the risk a little more.

Unclear factors

Diet and vitamin intake

Many studies have looked for a link between what women eat and breast cancer risk, but
so far the results have been conflicting. Some studies have indicated that dpdayrey

role, while others found no evidence that diet influences breast cancer risk. fptesxa

a recent study found a higher risk of breast cancer in women who ate more red meat.

Studies have also looked at vitamin levels, again with inconsistent results. 8dmas st
actually found an increased risk of breast cancer in women with higher levettaof ce



nutrients. So far, no study has shown that taking vitamins reduces breast cang&igis
is not to say that there is no point in eating a healthy diet. A diet low in fat, low in re
meat and processed meat, and high in fruits and vegetables might have other health
benefits.

Most studies have found that breast cancer is less common in countries where#he typi
diet is low in total fat, low in polyunsaturated fat, and low in saturated fat. But ma
studies of women in the United States have not linked breast cancer risk to dietary f
intake. Researchers are still not sure how to explain this apparent disagréemante

at least partly due to the effect of diet on body weight (see below). Also, studies
comparing diet and breast cancer risk in different countries are compligabuen
differences (like activity level, intake of other nutrients, and genetiorigdthat might

also affect breast cancer risk.

More research is needed to understand the effect of the types of fat eatersboanes
risk. But it is clear that calories do count, and fat is a major source of calogbstatli

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 othesftypes
cancer, and intake of certain types of fat is clearly related to heaasdigsk.

Chemicals in the environment

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

Compounds in the environment that have estrogen-like properties are of speaat.inter
For example, substances found in some plastics, certain cosmetics and personal ca
products, pesticides (such as DDE), and PCBs (polychlorinated biphenyls) seem to ha
such properties. These could in theory affect breast cancer risk.

This issue understandably invokes a great deal of public concern, but at thissiaein

does not show a clear link between breast cancer risk and exposure to these substances.
Unfortunately, studying such effects in humans is difficult. More researclededdo

better define the possible health effects of these and similar substances.

Tobacco smoke

For a long time, studies found no link between cigarette smoking and breast cancer. In
recent years though, more studies have found that long-term heavy smoking isdiaked t
higher risk of breast cancer. Some studies have found that the risk is highetstiin cer
groups, such as women who started smoking before they had their first child. The 2014
US Surgeon General’s report on smoking concluded that there is “suggestive but not
sufficient” evidence that smoking increases the risk of breast cancer.



An active focus of research is whether secondhand smoke increases the risk of breas
cancer. Both mainstream and secondhand smoke contain chemicals that, in high
concentrations, cause breast cancer in rodents. Chemicals in tobacco sntokesastc
tissue and are found in breast milk.

The evidence on secondhand smoke and breast cancer risk in human studies is
controversial, at least in part because the link between smoking and breast camiter ha
been clear. One possible explanation for this is that tobacco smoke may havetdiffere
effects on breast cancer risk 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 causal
association” in younger, mainly premenopausal women. The 2014 US Surgeon General’'s
report concluded that there is “suggestive but not sufficient” evidencerdf atlthis

point. In any case, this possible link to breast cancer is yet another reasond

secondhand smoke.

Night work

Several studies have suggested that women who work at night—for example, nurses on a
night shift—may have an increased risk of developing breast cancer. Thasrly a f

recent finding, and more studies are looking at this issue. Some resetritietise

effect may be 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.

Controversial or disproven factors

Antiperspirants

Internet and e-mail rumors have suggested that chemicals in underarmrspitapés are
absorbed through the skin, interfere with lymph circulation, cause toxins to build up in
the breast, and eventually lead to breast cancer.

Based on the available evidence (including what we know about how the body works),
there is little if any reason to believe that antiperspirants incrbasesk of breast

cancer. For more information about this, see our docuAmigerspirants and Breast
Cancer Risk

Bras

Internet and e-mail rumors and at least one book have suggested that bras calise brea
cancer by obstructing lymph flow. There is no good scientific or clinicas basthis

claim, and a recent study of more than 1,500 women found no association of bra use with
breast cancer 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 our documemtbortion Linked to Breast Cancer?

Breast implants

Several studies have found that breast implants do not increase the risk ofdommeast
although silicone breast implants can cause scar tissue to form in the brplsitdm

make it harder to see breast tissue on standard mammograms, but additional x-ray
pictures calledmplant displacementiews can be used to examine the breast tissue more
completely.

Breast implants may be linked to a rare type of lymphoma caflaglastic large cell
lymphoma This lymphoma has rarely been found in the breast tissue around the implants.
So far, though, there are too few cases to know if the risk of this lymphoma is really
higher in women that have implants.

Do we know what causes breast cancer?

Many risk factors can increase your chance of developing breast dauicielis not yet
known exactly how some of these risk factors cause cells to become cancerous.
Hormones seem to play a role in many cases of breast cancer, but just how this sappe
not fully understood.

DNA is the chemical in each of our cells that makes up our genes—the instrdiations
how our cells function. We usually look like our parents because they are the source of
our DNA. But DNA affects more than how we look.

Some genes control when our cells grow, divide into new cells, and die. Genes that speed
up cell division are calledncogens. Others that slow down cell division, or cause cells

to die at the right time, are callagmor suppressor geneSertain changes (mutations) in

DNA that “turn on” oncogenes or “turn off” tumor suppressor genes can causd norma
breast cells to become cancerous.

Inherited gene mutations

Certain inherited DNA mutations can dramatically increase the risk f@laf@ag

certain cancers and are responsible for many of the cancers that run inmsdmas. feor
example, thd8RCAgenes BRCAlandBRCAZ are tumor suppressor genes. A mutation
in one of these genes can be inherited from a parent. When one of these genes are
mutated, it no longer suppresses abnormal growth, and cancer is more likelglopde



Women have already begun to benefit from advances in understanding the gereetic basi
of breast cancer. Genetic testing can identify some women who have inheriatidmsut

in theBRCAlor BRCA2tumor suppressor genes (or less commonly in other genes such
asPTENor TP53. These women can then take steps to reduce their risk of developing
breast cancers and to monitor changes in their breasts carefully to fird aban

earlier, more treatable stage. (See “For women who are or may be as@ttresk” in

the section “Can breast cancer be prevented?”)

Mutations in tumor suppressor genes likeBRCAgenes are considered “high-
penetrance” because they often lead to cancer. Although many of the women with high
penetrance mutations develop cancer, most cases of cancer (includingdmeast are

not caused by this kind of mutation. More often, low-penetrance mutations or gene
variations are a factor in cancer development. Each of these may have iadimédlial

effect on cancer development, but the overall effect on the population can be large
because they are common, and people often are affected with more than one at the sam
time. The genes involved may affect things like hormone levels, metabolism or other
things that interact with risk factors for breast cancer. These gemebe responsible for
much of the risk of breast cancer that runs in families.

Acquired gene mutations

Most DNA mutations related to breast cancer occur in single breast ceflg duri
woman's life rather than having been inherited. Thegeiredmutations of oncogenes
and/or tumor suppressor genes may result from other factors, like radiationer canc
causing chemicals. But so far, the causes of most acquired mutations thatadttd le
breast cancer are still unknown. Most breast cancers have several acguéed g
mutations.

Tests to spot acquired gene changes may help doctors more accuratelyhpreaidbbk

for some women with breast cancer. For example, tests can identify womes bvbast
cancer cells have too many copies of tiER2oncogene. These cancers tend to be more
aggressive. At the same time, drugs have been developed that specificalihesge
cancers and improve outcomes for patients.

For more information about how genes can affect cancer risk and treatmentt see
documeniGenes and Cancer

Can breast cancer be prevented?

There is no sure way to prevent breast cancer. But there are things you lcaihnaig/t
lower your risk., such as changing risk factors that are under your conteth(e
section "What are the risk factors for breast cancer?")

For example, body weight, physical activity, and diet have all been linked to breast
cancer, so these might be areas where you can take action. This is discussed in mor



detail in our documeramerican Cancer Society Guidelines on Nutrition and Physical
Activity for Cancer Prevention

Taking a drug to lower your breast cancer risk may also be an option. This isédstus
more detail in our documeMedicines to Reduce Breast Cancer Risk

If you have a strong family history of breast cancer, you can talk to yowordudiiut
genetic testing for mutations in genes that increase the risk of breest,csuch as the
BRCAgeneslIf you have such as mutation or come from a family with a mutation but
haven't been tested, you could consider surgery to lower your risk of cancer.

Our documenBreast Cancer Prevention and Early Detectias more detailed
information about ways to lower your risk of breast cancer.

Can breast cancer be found early?

Screening refers to tests and exams used to find a disease, like cancer, in peajde w

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 aleet@ause they

can be felt tend to be larger and are more likely to have already spread beyondsthe brea
But screening exams can often find breast cancers when they are snsdill andfined

to the breast.

The mammogram and clinical breast exam are the main tests recommpegitlded b
American Cancer Society to find breast cancer early. For women whb laigh risk of
breast cancer due to certain factors, the American Cancer Societycalsonends
breast MRI.

Our documenBreast Cancer Prevention and Early Detectias more details about the
American Cancer Society guidelines for the early detection of breasrcan

Signs and symptoms of breast cancer

Widespread use of screening mammograms has increased the number of ceest ca
found before they cause any symptoms. Still, some breast cancers are not found by
mammogram, either because the test was not done or because, even under ideal
conditions, mammograms do not find every breast cancer.

The most common symptom of breast cancer is a new lump or mass. A painless, hard
mass that has irregular edges is more likely to be cancerous, but breast cande

tender, soft, or rounded. They can even be painful. For this reason, it is important to have
any new breast mass or lump or breast change checked by a health caseoprafe
experienced in diagnosing breast diseases.

Other possible symptoms 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

* Nipple discharge (other than breast milk)

Sometimes a breast cancer can spread to lymph nodes under the arm or around the colla
bone and cause a lump or swelling there, even before the original tumor in the breast
tissue is large enough to be felt. Swollen lymph nodes should also be reported to your
doctor.

Although any of these symptoms can be caused by things other than breast cpoger, if
have them, they should be reported to your doctor so that he or she can find the cause.

How is breast cancer diagnosed?

Breast cancer is sometimes found after symptoms appear, but many womearnyit
breast cancer have no symptoms. This is why getting the recommended scestging t
(as described in the section "Can breast cancer be found early?") befoyenatgnss
develop is so important.

If something suspicious is found during a screening exam, or if you have any of the
symptoms of breast cancer described in the previous section, your doctor will use one or
more methods to find out if the disease is present. If cancer is found, other Hdsgs wi

done to determine the stage (extent) of the cancer.

Medical history and physical exam

If you think you have any signs or symptoms that might mean breast cancer, loe sure t
see your 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 or breast cancer.

Your breasts will be thoroughly examined for any lumps or suspicious areas and to feel
their texture, size, and relationship to the skin and chest muscles. Any charmges in t
nipples or the skin of your breasts will be noted. The lymph nodes in your armpit and
above your collarbones may be palpated (felt), because enlargement osdiohtieese
lymph nodes might indicate spread of breast cancer. Your doctor will also do a complete
physical exam to judge your general health and whether there is any evideaceeuf c

that may have spread.



If breast symptoms and/or the results of your physical exam suggestdamaest might
be present, more tests will probably be done. These might include imagintptastsy
at samples of nipple discharge, or doing biopsies of suspicious areas.

Imaging tests used to evaluate breast disease

Imaging tests use x-rays, magnetic fields, sound waves, or radioactivenseisstio

create pictures of the inside of your body. Imaging tests may be done for a miimber
reasons, including to help find out whether a suspicious area might be cancerous, to lear
how far cancer may have spread, and to help determine if treatment is working.

Mammograms

A mammogram is an x-ray of the breast. Screening mammograms are lsadfor

breast disease in women who have no signs or symptoms of a breast problem. Screening
mammograms usually take 2 views (x-ray pictures taken from differerésyrajleach

breast.

For a mammogram, the breast is pressed between 2 plates to flatten athdsptisaue.
This may be uncomfortable for a moment, but it is necessary to produce a good, readable
mammogram. The compression only lasts a few seconds.
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Mammogram

If you have breast symptoms (like a lump or nipggikeharge) or an abnormal result on a
screening mammogram, you will have a diagnostic magram. This will include more
images of the area of concern.

If your diagnostic mammogram shows that the abnbarea is more suspicious for
cancer, a biopsy will be is needed to tell if it&ncer.

Even if the mammograms show no tumor, if you ornyaactor can feel a lump, a biopsy
is usually needed to make sure it isn't cancer. &weption would be if an ultrasound
exam finds that the lump is a simple cyst (a fliiieéd sac), which is very unlikely to be
cancerous.

If cancer is found, a diagnostic mammogram is oftene to get more thorough views of
both breasts. This is to check for any other ababareas that could be cancer as well.

Our documenMammograms and Other Breast Imaging Tésts more detailed
information about mammograms.

Breast ultrasound

Ultrasound, also known a®nographyuses sound waves to outline a part of the body.
For this test, a small, microphone-like instrumeadted atransduceris placed on the



skin (which is often first lubricated with ultrasound gel). It emits sound wanepiaks

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

Ultrasound has become a valuable tool to use along with mammography because it is
widely available and less expensive than other options, such as MRI. Usually, breast
ultrasound is used to target a specific area of concern found on the mammogram.
Ultrasound helps distinguish between cysts (fluid-filled sacs) and solid nzasses
sometimes can help tell the difference between benign and cancerous tumorgdnesom
with a breast tumor, it can also be used to look for enlarged lymph nodes under the arm.

The use of ultrasound instead of mammograms for breast cancer screening is not
recommended. However, clinical trials are now looking at the benefitssksdofi

adding breast ultrasound to screening mammograms in women with dense breasts and a
higher risk of breast cancer.

Our documenMammograms and Other Breast Imaging Tésts more detailed
information about breast ultrasound.

Magnetic resonance imaging (MRI) of the breast

MRI scans use radio waves and strong magnets instead of x-rays. The ssrarthef
radio waves is absorbed and then released in a pattern formed by the type afduady ti
and by certain diseases. A computer translates the pattern into a veeddetage. For
breast MRI to look for cancer, a contrast liquid cafjadoliniumis 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. For a breast MR, you have to lie
inside a narrow tube, face down on a platform specially designed for the proGddure.
platform has openings for each breast that allow them to be imaged without camres
The platform contains the sensors needed to capture the MRI image. It is imjgortant
remain very still throughout the exam.



Breast MRI

MRI can be used along with mammograms for screewimmen who have a high risk of
developing breast cancer, or it can be used tetetamine suspicious areas found by a
mammogram. MRI is also sometimes used for womenlvave been diagnosed with
breast cancer to better determine the actual $itteea@ancer and to look for any other
cancers in the breast. It is not yet clear howfaélhis is in planning surgery in someone
known to have breast cancer. In someone knownue hgeast cancer, it is sometimes
used to look at the opposite breast, to be sutattaes not contain any tumors.

If an abnormal area in the breast is found, it@@®en be biopsied using an MRI for
guidance. This is discussed in more detail in Biegsy" section.

Our documenMammograms and Other Breast Imaging Tésts more detailed
information about breast MRI.

Other tests

These tests may be done for the purposes of résdarcthey have not yet been found to
be helpful in diagnosing breast cancer in most wame

Nipple discharge exam

If you are having nipple discharge, some of thalflnay be collected and looked at
under a microscope to see if any cancer cellsnaite Most nipple discharges or
secretions are not cancer. In general, if the searappears milky or clear green, cancer



is very unlikely. If the discharge is red or red-brown, suggesting that it contaot il
might possibly be caused by cancer, although an injury, infection, or benign tumors are
more likely causes.

Even when no cancer cells are found in a nipple discharge, doctors cannot be sure breast
cancer is not present. If you have a suspicious mass, it will be necessary tathmopsy
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 symptoms of
breast cancer but are at very high risk for the disease. It is not a testeto fecror

diagnose breast cancer, but it may help give a more accurate picture of a'swaskaof
developing it.

Ductal lavage can be done in a doctor's office or an outpatient facility. An aresthe
cream 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 (callecbhghete} is then inserted into a duct

opening. Saline (salt water) is slowly infused into the catheter to gentythesluct and
collect cells. The ductal fluid is drawn through the catheter and sent to a lab,tihver
cells are looked at under a microscope.

Ductal lavage is not done if a women isn't at high risk for breast cancer. ltakeaoif it
will ever be useful. The test has not been shown to detect cancer early. It ikelgr®|i
be helpful as a test of cancer risk rather than as a screening test tar téore 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 nippla@spisas
small cups that are placed on the woman's breasts. The device warms tise dpratygt
compresses 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 wih duc
lavage, the procedure may be useful as a test of cancer risk but is not an a@ppropria
screening test for cancer. The test has not been shown to detect cagcer earl

Biopsy

A biopsy is done when mammograms, other imaging tests, or the physical exam finds a
breast change (or abnormality) that is possibly cancer. A biopsy is thevayly tell if
cancer is really present.

During a biopsy, a sample of the suspicious area is removed to be looked at under a
microscope, by a specialized doctor with many years of training cgllathalogist The
pathologist sends your doctor a report that gives a diagnosis for each sample take



Information in this report will be used to help manage your care. For information to help
you understand your pathology report, see the “Breast Pathology” section oftsitewe
or call 1-800-227-2345.

There are several types of biopsies, such as fine needle aspiration biopggrgere

needle) 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 conside
include how suspicious the lesion appears, how large it is, where in the breast it is
located, how many lesions are present, other medical problems you might have, and your
personal preferences. You might want to discuss the pros and cons of different biopsy
types with your doctor.

Often, after the tissue sample is removed, the doctor will place a tiny el marker

inside the breast at the biopsy site. The clip cannot be felt and should not cause any
problems, but it is helpful in finding the area again on future mammograms and for
surgery. Some patients who have cancer are given chemotherapy or othenteeatme

before surgery that can shrink the tumor so much that it can’t be felt or seen on
mammogram. The clip can be used to direct the surgeon to the area where the tumor was
so the correct area of the breast can be removed.

Fine needle aspiration biopsy

In a fine needle aspiration (FNA) biopsy, the doctor uses a very thin, hollow needle
attached to a syringe to withdraw (aspirate) a small amount of tissue fospiaious

area, which is then looked at under a microscope. The needle used for an FNA biopsy is
thinner than the one 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.
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Fine needle aspiration using ultrasound

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 a thin
needle is used for the biopsy, the process of getting the anesthetic nadly aetmore
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, rarely
cancer. If the lump is solid, small tissue fragments are drawn out. A patheldbisok

at the biopsy tissue or fluid under a microscope to determine if it is cancerous.

An FNA biopsy is the easiest type of biopsy to have, but it has some disadvantages. It can
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

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 tyjppsy

should be done.



Core needle biopsy

A core biopsy uses a larger needle to sample bekasiges felt by the doctor or
pinpointed by ultrasound or mammogram.
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Core needle biopsy

When mammograms taken from different angles ard tgspinpoint the biopsy site, this
is known as a stereotactic core needle biopsy.

In some centers, the biopsy can be guided by andd&i.

The needle used in core biopsies is larger thaorteeused in FNA. It removes a small
cylinder (core) of tissue (about 1/16- to 1/8-imcldiameter and Y2-inch long) from a
breast abnormality. Several cores are often remoMeel biopsy is done using local
anesthesia (you are awake but the area is numiedh) outpatient setting.

Because it removes larger pieces of tissue, areedle biopsy is more likely than an
FNA to provide a clear diagnosis, although it migtiit miss some cancers.

Vacuum-assisted core biopsies

Another way to do a core biopsy is known as vacassisted. For this procedure, the
skin is numbed and a small incision (about ¥ insimade. A hollow probe is inserted
through the incision into the abnormal area of siréiasue. The probe is guided into
place using mammography, ultrasound, or MRI. Areydir of tissue is then suctioned in



through a hole in the side of the probe, and a rotating knife within the probe cuts the
tissue sample from the rest of the breast. Several samples can be taken famethe
incision. Vacuum-assisted biopsies are done as an outpatient procedure. Noattches
needed, and there is minimal scarring. This method usually removes moretiissae t
regular core biopsy.

Surgical (open) biopsy

Usually, breast cancer can be diagnosed using needle biopsy. Rarely, surgedgdstoe
remove all or part of the lump for microscopic examination. This is referrexdao a
surgical biopsyor anopen biopsyMost often, the surgeon removes the entire mass or
abnormal area as well as a surrounding margin of normal-appearingtissastThis is
called arexcisional biopsyif the mass is too large to be removed easily, only part of it
may be removed. This is called iagisional biopsy

In rare cases, a surgical biopsy can be done in the doctor's office, but it is terostooie

in the hospital's outpatient department under local anesthesia (you aes hutajour

breast is numbed), often with intravenous sedation (medicine given to make yow)drows
This type of biopsy can also be done under general anesthesia (you are asleep).

If the breast change cannot be felt, a mammogram may be used to placenéoviire |

correct area to guide the surgeon. This technique is agitedocalizationor

stereotactic wirdocalization.After the area is numbed with local anesthetic, a thin

hollow needle is placed in the breast, and x-ray views are used to guide the needle to the
suspicious area. Once the tip of the needle is in the right spot, a thin wire sdnsert
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).

A surgical biopsy is more involved than an FNA biopsy or a core needle biopsy. It
typically requires several stitches and may leave a scar. The tlegemount of tissue
removed, the more likely it is that you will notice a change in the shape of yeast br
afterward.

Core needle biopsy is usually enough 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.

All biopsies can cause bleeding and can lead to swelling. This can make it setma like
breast lump is larger after the biopsy. This is generally nothing to wooyt and the
bleeding and bruising resolve quickly in most cases.



Lymph node biopsy

If the lymph nodes under the arm are enlarged (either by feel or on an imagirigetest li
mammography or ultrasound), they may be checked for cancer spread. Most often, a
needle biopsy is done at the time of the needle biopsy of the breast tumor.

Even if no lymph nodes are enlarged, the lymph nodes under the arm are usually checked
for cancer spread when the breast tumor is removed at surgery. This is doae wit

sentinel lymph node biopsy and/or an axillary lymph node dissection. These procedures
are described in detail in the section "How is breast cancer treated?"

How is breast cancer classified?

After you have a biopsy, the samples of breast tissue are looked at in the labnindete
whether breast cancer is present and if so, what type it is. Certain labagdis none
that can help determine how quickly a cancer is likely to grow and (to sonme) exteit
treatments are likely to be effective. Sometimes these tests arentinkdribe entire
tumor is removed by either breast-conserving surgery or mastectomy.

If a benign condition is diagnosed, you will need no further treatment. Still, it is
important to find out from your doctor if the benign condition puts you at higher risk for
breast cancer 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 familysially not
necessary to rush into treatment. You might want to get a second opinion beforegdecidin
what treatment is best for you.

Breast cancer type

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 a carcinoma or santgpetbé
cancer (like a sarcoma). If there is enough tissue, the pathologist mag e ab
determine if the cancer is in situ (not invasive) or invasive. The biopsy is also used to
determine the cancer's type, such as invasive ductal carcinoma or invasive lobular
carcinoma. See "What is breast cancer?" for more about each type.

With an FNA biopsy, not as many cells are removed and they often become separated
from the rest of the breast tissue, so it is often only possible to say that caliscare
present without being able to say if the cancer is in situ or invasive.

The most common types of breast cancer, invasive ductal and invasive lobular cancer,
generally are treated in the same way.



Breast cancer grade

A pathologist also assigns a grade to the cancer, which is based on how closely the
biopsy sample looks to normal breast tissue and how rapidly the cancer ceNsdang.di
The grade can help predict a woman's prognosis. In general, a lower grade humbe
indicates a slower-growing cancer thaleisslikely to spread, while a higher number
indicates a faster-growing cancer thatnisrelikely to spread. The tumor grade is one
factor in deciding if further treatment is needed after surgery.

For invasive cancers, the histologic tumor gradimetimes called tHg&loom-Richardson
grade Nottingham grade, Scarff-Bloom-Richardson graaleElston-Ellis grade
Sometimes the grade is expressed with words instead of numbers:

» Grade 1 is the same as well differentiated
» Grade 2 is the same as moderately differentiated.
» Grade 3 is the same as poorly differentiated
Grade 3 cancers tend to grow and spread more quickly.

Our documentnderstanding Your Pathology Report: Breast Carws more
information about grading invasive cancers.

DCIS is also graded, but the grade is based only on how abnormal the cancer ealls app
(nuclear grade). The presence of necrosis (areas of dead or dying edlsrés also

noted. The terncomedocarcinomé often used to describe DCIS with prominent
necrosis. If a breast duct is filled with a plug of dead and dying cells, the ter
comedonecrosimay be used. The termemedocarcinomandcomedonecrosiare

linked to a higher grade of DCIS.

Our documentnderstanding Your Pathology Report: Ductal Carcinoma In Kdtsi
more information.

Tests to classify breast cancers

Estrogen receptor (ER) and progesterone receptor ®

Receptors are proteins in or on certain cells that can attach to certain ssfstanb as
hormones, that circulate in the blood. Normal breast cells and some breast déscer ce
contain receptors that attach to estrogen and progesterone. These 2 hormonesl often f
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 progesteemtersec
Cancer cells may contain neither, one, or both of these receptors. Breast tizatdesve



estrogen receptors are often referred teRgositive(lor ER+) cancers, while those
containing progesterone receptors are calRepositive(lor PR+) cancers.

All invasive breast cancers should be tested for both of these hormone receptomeither
the biopsy sample or when they are removed with surgery. About 2 of 3 breast cancers
have at least one of these receptors. This percentage is higher in older women than i
younger women. DCIS should be checked for estrogen receptors, as well.

HER2/neu testing

About 1 of 5 breast cancers have too much of a growth-promoting protein called
HER2/neu (often just shortened to HER?2). HiER2/neugene instructs the cells to

make this protein. Tumors with increased levels of HER2/neu are referreHER2s
positive

Cancers that are HER2-positive have too many copies éfER2/neu genaesulting in
greater than normal amounts of the HER2/neu protein. These cancers tend to grow and
spread more aggressively than other breast cancers.

All newly diagnosed invasive breast cancers should be tested for HER2/neu because
HER2-positive cancers are much more likely to benefit from treatment witk thrag
target the HER2/neu protein, such as trastuzumab (Her8ptid lapatinib (TykerB).
DCIS is not tested for HER2 because is not treated with these drugs.

A biopsy or surgery sample is usually tested in 1 of 2 ways:

» Immunohistochemistry (IHC): In this test, special antibodies that idehgfy t
HERZ2/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 @é&EsA
that specifically stick to copies of tlER2/neugene in cells, which can then be
counted under a special microscope.

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

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

the results are 1+ (or 0), the cancer is considered HER2-negative. PebptERPR-
negative tumors are not treated with drugs (like trastuzumab) that targét HER test
comes back 3+, the cancer is HER2-positive. Patients with HER2-positive tumobe ma
treated with drugs like trastuzumab. When the result is 2+, the HER2 status ofdhe tum
is not clear. This usually leads to testing the tumor with FISH. Some irsigudiso use
FISH to confirm HER?2 status that is 3+ by IHC and some perform only FISH.

A newer type of test, known akromogenic in situ hybridization (CISHyorks
similarly to FISH, by using small DNA probes to count the numbeétiR2genes in



breast cancer cells. But this test looks for color changes (not fluoreseedad)esn't
require a special microscope, which could make it less expensive. Right now, it is not
being used as much as IHC or FISH.

Classifying breast cancer based on hormone receptoand HER2 status

Doctors often divide invasive breast cancers into groups based on the presence of
hormone receptors (ER and PR) and whether or not the cancer has too much HER2.

Hormone receptor-positive If the breast cancer cells contain either estrogen or
progesterone receptors, they can be called hormone receptor-positive (ormustdror
positive). Breast cancers that are hormone receptor-positive can bd trathormone
therapy drugs that lower estrogen levels or block estrogen receptors. Tudesnc

cancers that are ER-negative but PR-positive. Hormone receptor-positive ¢andes

grow more slowly than those that are hormone receptor-negative (and don’t have eit
estrogen or progesterone receptors). Women with these cancers tend to hare a bett
outlook in the short-term, but cancers that are hormone receptor-positive can sometimes
come back many years after treatment. Hormone receptor-positive careersre

common in women after menopause.

Hormone receptor-negative If the breast cancer cells don’t have either estrogen or
progesterone receptors, they are said to be hormone receptor-negativeh@mjaste-
negative). Treatment with hormone therapy drugs is not helpful for these camess. T
cancers tend to grow more quickly than hormone receptor-positive cancers. #ttiray r
after treatment, it is more often in the first few years. Hormone reeey@gative cancers
are more common in women who have not yet gone through menopause.

HER2 positive: Cancers that have too much HER2 protein or extra copies of the HER2
gene are called HER2 positive. These cancers can be treated wittheitugsget HER2.

HER2 negative Cancers that don’'t have excess HER2 are called HER2 negative. These
cancers do not respond to treatment with drugs that target HER2.

Triple-negative: If the breast cancer cells don’t have estrogen or progesterone receptors
and don’t have too much HERZ2, they are called triple-negative. These cancecs tend t
occur more often in younger women and in women who are African-American or
Hispanic/Latina. Triple-negative breast cancers tend to grow and spreadurciig

than most other types of breast cancer. Because the tumor cells don’'t have hormone
receptors, hormone therapy is not helpful in treating these cancers. Béwguden'’t

have too much HERZ2, drugs that target HER2 aren’t helpful, either. Chemotherapy can
still be useful, though.

Triple-positive: This term is used to describe cancers that are ER-positive, PR-positive,
and have too much HER2. These cancers can be treated with hormone drugs as well as
drugs that target HER2.



Other tests of breast cancers

Tests of ploidy and cell proliferation rate

The ploidy of cancer cells refers to the amount of DNA they contain. If$heereormal
amount of DNA in the cells, they are said todgaoid. If the amount is abnormal, then
the cells are described aseuploid Tests of ploidy may help determine prognosis, but
they rarely change treatment and are considered optional. They are not usually
recommended as part of a routine breast cancer work-up.

The S-phase fractioms the percentage of cells in a sample that are replicating (copying)
their DNA. DNA replication means that the cell is getting ready to dividedntew

cells. The rate of cancer cell division can also be estimated by a Kit6If the S-phase
fraction or Ki-67 labeling index is high, it means that the cancer cells\adéngj more
rapidly, 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 tyage expression profilingan help predict whether
or not an early-stage breast cancer is likely to come back after irgasinent. Two such
tests, which look at different sets of genes, are now available: the On&tjpend the
MammaPrint

Oncotype DX®: The Oncotype DX test can be helpful when deciding whether additional
(adjuvant) treatment with chemotherapy (after surgery) might be usefoinren with
early-stage breast cancers that are hormone receptor-positive. Thasriest often used

for tumors that are small (1 cm or less) and have not spread to lymph nodes, but it can be
used for more advanced tumors.

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

» Cancers with a recurrence score of 17 or below have a low risk of recufcancer
coming back after treatment) if they are treated with hormone therapy. Wuithen
these cancers would probably not benefit from chemotherapy.

» Cancers with a score of 18 to 30 are at intermediate risk of recurrence. Sone wome
with these cancer might benefit from chemotherapy.

» Cancers with a score of 31 or more are at high risk of recurrence. Women &éh the
cancers are likely to benefit from chemotherapy in addition to hormone therapy.

The test estimates risk and helps predict who would be likely to benefit from
chemotherapy. Still, it cannot tell for certain if any particular womdinhave a
recurrence with or without chemotherapy. It is a tool that can be used, along with othe



factors, to help guide women and their doctors when deciding whether more miteatme
might be useful.

MammaPrint ®: This test can be used to help determine how likely breast cancers are to
recur in a distant part of the body after initial treatment.

The test looks at the activity of 70 different genes to determine if the cancernsk or
high risk. So far though, it hasn’t been studied to see if the results are usefulmg guidi
treatment.

Usefulness of these test8lany doctors use these tests (along with other information) to
help make decisions about offering chemotherapy, but they aren’'t needed insall case
These tests are now being looked at further in large clinical trials. mehatime,

women might want to ask their doctors if these tests might be useful for them.

Classifying breast cancer based on gene expression

Research on patterns of gene expression has also suggested some newer vgaify to cla
breast cancers. The current types of breast cancer are based largely ombisadok
under a microscope. A newer classification, based on molecular features, dreiasts
cancers into 4 groups. This testing, calledRB&5Q is currently available but it isn’t

clear that it is any more helpful in guiding treatment than tests of hormoegEtoes and
HER2:

Luminal A and luminal B types: The luminal types are estrogen receptor (ER)—positive.
The gene expression patterns of these cancers are similar to noteatdine the

breast ducts and glands (the inside of a duct or gland is callechgg. Luminal A

cancers are low grade, tend to grow fairly slowly, and have the best prognwsisal B
cancers generally grow somewhat faster than luminal A cancers anaoluti@ok is not

as good.

HER2 type: These cancers have extra copies oHE&2gene and sometimes some

others. They usually have a high-grade appearance under the microscope. These cance
tend to grow more quickly and have a worse prognosis, although they often can be treated
successfully with targeted therapies aimed at HER2 which are oftenajag with
chemotherapy.

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 gene
expression patterns of these cancers are similar to cells in the deep&yeasaf

breast ducts and glands. This type is more common among womeBR@#1gene
mutations. For reasons that are not well understood, this cancer is also more common
among younger and African-American women.

These are high-grade cancers that tend to grow quickly and have a poor outlook.
Hormone therapy and anti-HER2 therapies like trastuzumab and lapatinib are not



effective against these cancers, although chemotherapy can be helpfult degited
research is being done to find better ways to treat these cancers.

It is hoped that these new breast cancer classifications might somedag@dtkons to
better tailor breast cancer treatments, but more research is neede@uiadtbsfore this
will be possible.

More on testing biopsy tissue to classify cancer

For more information on how biopsy tissue is looked at and tested by pathologists, see
our document esting Biopsy and Cytology Specimens for Cancer.

Looking for breast cancer spread

Once breast cancer is diagnosed, one or more of the following tests may be done. These
tests aren’t often done for early breast cancer. Which tests (if angd@eedepends on

how likely it is the cancer has spread, based on the size of the tumor, the presence of
lymph node spread, and any symptoms you are having.

Chest x-ray

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

Bone scan

A bone scan can help show if a cancer has spread (metastasized) to your lbandse It
more useful than standard x-rays because it can show all of the bones of the body at the
same time and can find small areas of cancer spread not seen on plain x-rays.

For this test, a small amount of low-level radioactive material is egaato a vein
(intravenously, or IV). The substance settles in areas of bone changes throughout the
entire skeleton in a couple of hours. You then lie on a table for about 30 minutes while a
special camera detects the radioactivity and creates a picturercfkgbeton.

Areas of bone changes appear as "hot spots" on your skeleton—that is, thethattrac
radioactivity. These areas may suggest the presence of meteatatic, but arthritis or
other bone diseases can also cause the same pattern. To distinguish between these
conditions, your cancer care team may use other imaging tests such as giayglerx

CT or MRI scans to get a better look at the areas that light up, or they may even take
biopsy samples of the bone.



Computed tomography (CT) scan

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

Instead of taking one picture, like a regular x-ray, a CT scanner takes mamgas 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 other organs such as the lungs or liver.

A CT scanner has been described as a large donut, with a narrow table in the middle
opening. You will need to lie still on the table while the scan is being done. CT ddans ta
longer than regular x-rays, and you might feel a bit confined by the ring \Wwhile t

pictures are being taken.

Before the test, you may be asked to drink 1 to 2 pints of a liquid calédontrast
This helps outline the intestine so that certain areas are not mistaken fos.tMmomay
also receive an IV (intravenous) line through which a different kind of contragi\dye
contrast) is injected. This helps better outline structures in your body.

The injection might cause some flushing (a feeling of warmth, espeicidhg face).

Some people are allergic and get hives. Rarely, more serious reactionsuiike t
breathing or low blood pressure can occur. Medicine can be given to prevent and treat
allergic reactions. Be sure to tell the doctor if you have ever had soreaxtny contrast
material used for x-rays.

CT guided needle biopsyif an abnormality is seen on a CT scan, but it is not clear if it
is cancer, it may need to be biopsied. The CT scan can guide a biopsy needleg/precisel
into a suspected area of cancer spread. For this procedure, you stay on the @§ scanni
table while a radiologist advances a biopsy needle through the skin and toward the
location of the mass. CT scans are repeated until the doctors are sure that éis needl|
within the mass. The biopsy sample is then removed and sent to be looked at under a
microscope.

Magnetic resonance imaging (MRI) scan

MRI scans use radio waves and strong magnets instead of x-rays to take picthee
body. See “Can breast cancer be found early?” for more about getting an MRI of the
breast.

MRI scans are also used to look for cancer that has spread to various parts of the body,
just like CT scans. MRI scans are particularly helpful in looking at the brain aral spi
cord.

There are some differences in getting an MRI of areas other than yost:. i@a will lie
face up in the machine, and the contrast material cgdddliniummight not be needed.
Also, you might have the option of having the scan in a less confining "open" MRI



machine. The images from an open machine are not always as good, though, so this
might not always be an option.

Ultrasound

The use of this test to look at the breast was discussed in the section “How is breast
cancer diagnosed?” But ultrasound can also be used to look for cancer that has spread to
some other parts of the body.

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 on the skin over 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 atgeutesd into
the bloodstream. Because cancer cells grow rapidly, they absorbriawgata of the
radioactive sugar. After about an hour, a special camera is used to createeagbict
areas of radioactivity in the body.

A PET scan is useful when your doctor thinks the cancer might have spread but doesn't
know where. The picture is not finely detailed like a CT or MRI scan, but it provides
helpful information about your whole body. Some machines are able to do both a PET
and CT scan at the same time (PET/CT scan). This lets the radiologist eargss of
higher radioactivity on the PET with the appearance of that area on the CTs ffi@s i

most common type of PET scan used for women with breast cancer.

So far, most studies show PET scans aren't very helpful in early breast bahteey
may be used for very large tumors, inflammatory breast cancer, or fet baeeers that
are known to have spread.

How is breast cancer staged?

The stagelescribes 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 cancer’s stage is one of the most
important 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 mayowdat y
have certain imaging tests such as a chest x-ray, mammograms of bot, basest
scans, computed tomography (CT) scans, magnetic resonance imagingaiviRiy



positron emission tomography (PET) scans. Blood tests may also be done to evaluate
your overall health and sometimes can indicate if the cancer has spredditoargans.

The American Joint Committee on Cancer (AJCC) TNM

system
A staging system is a standardized way for the cancer care team to enmar
information about how far a cancer has spread. The most common system used to

describe the stages of breast cancer is the American Joint Committee on(B8aG€2
TNM system.

The stage of a breast cancer can be based either on the results of phgsicai@psy,

and imaging tests (called tkknical stagg, 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 the
breast mass and nearby lymph nodes. Pathologic staging is likely to becowee

than clinical staging, as it allows the doctor to get a firsthand impressiba ektent of

the cancer.

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

* 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.

» The letter M followed by a 0 or 1 indicates whether the cancer has spreadrb dista
organs -- for example, the lungs or bones.

Primary tumor (T) categories:

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 asdociate
tumor mass)

T1 (includes T1la, T1lb, and TIcjumoris 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 (includes T4a, T4b, T4c, and T4djumor of any size growing into the chest wall or
skin. This includes inflammatory breast cancer.

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

Lymph node staging for breast cancer has changed as technology has evoliexd. Earl
methods were useful in finding large deposits of cancer cells in the lymph nodes, but
could miss microscopic areas of cancer spread. Newer methods have made & pmssibl
find smaller and smaller deposits of cancer cells, but experts haven't beerhauto do
with the new information. Do tiny deposits of cancer cells affect outlook the sagne w
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 muist conta
at least 200 cells or be at least 0.2 mm across (less than 1/100 of an inch) foanige c

the N stage. An area of cancer spread that is smaller than 0.2 mm (or less thalls 00 c
doesn't change the stage, but is recorded with abbreviations that refleatyttiee

cancer spread was detected. The abbreviation "i+" means that a small nuoarerenf

cells (calledsolated tumor cellswere seen in routine stains or when a special type of
staining technique, callachmunohistochemistryvas used.

The abbreviation "mol+" is used if the cancer could only be found using a technique
calledRT-PCR RT-PCR is a molecular test that can find very small numbers of cells that
cannot be seen even using special stains. However, this test is not often used @pr findin
breast cancer cells in lymph nodes because the results do not influence treatment
decisions.

If the area of cancer spread is at least 0.2 mm (or 200 cells), but stillgesttlzan 2

mm, it is called anicrometastasigone mm is about the size of the width of a grain of

rice). Micrometastases are counted only if there aren't any laeges @i cancer spread.
Areas of cancer spread larger than 2 mm are known to affect outlook and do change the
N stage. These larger areas are sometimes calletbometastasebut are more often

just calledmetastases

NX: Nearby lymph nodes cannot be assessed (for example, if they were removed
previously).

NO: Cancer has not spread to nearby lymph nodes.

* NO(i+): Tiny amounts of cancer are found in underarm lymph nodes by using either
routine or special stains. The area of cancer spread contains less than 20@ ¢glls a
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 RT-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) on
sentinel 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).

* N1c 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: Any of the following:

N3a: either

» Cancer has spread to 10 or more axillary lymph nodes, with at least one area of
cancer spread greater than 2mm, OR

» Cancer has spread to the lymph nodes under the clavicle (collar bone), with at least
one area of cancer spread greater than 2mm.
N3b: either:

» Cancer is found in at least one axillary lymph node (with at least one araeef ca
spread greater than 2 mm) and has enlarged the internal mammary lymph nodes, OR

» Cancer has spread to 4 or more axillary lymph nodes (with at least one eapaaf
spread greater than 2 mm), and tiny amounts of cancer are found in internal
mammary lymph nodes on sentinel lymph node biopsy.

* N3c: Cancer has spread to the lymph nodes above the clavicle with at least one area
of cancer spread greater than 2mm.



Metastasis (M):

MX: Distant spread (metastasis) cannot be assessed.

MO: No distant spread is found on x-rays (or other imaging procedures) or by physical
exam.

* 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&erfioynd
in lymph nodes away from the breast.

M1: Cancer has spread to distant organs. (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 are often treated in a similar way. Stage is expressed in Roman nuroaratage |

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

listed as stage O.

Stage 0: Tis, NO, MO:This isductal carcinoma in situ (DCIS& pre-cancer of the breast.
Many consider DCIS the earliest form of breast cancer. In DCISecagtis are still
within a duct and have not invaded deeper into the surrounding fatty breast tissue.
Lobular carcinoma in situ (LCISjometimes also is classified as stage 0 breast cancer,
but most oncologists believe it is not a true cancer or pre-cancer. Paget diskase of t
nipple (without an underlying tumor mass) is also stage 0. In all cases theltascet
spread to lymph nodes or distant sites.

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

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

Stage IIA: One of the following applies:

TO or T1, N1 (but not N1mi), MO: The tumor is 2 cm or less across (or is not found) (T1
or TO) and either:

* It has spread to 1 to 3 axillary lymph nodes, with the cancer in the lymph nodes larger
than 2 mm across (N1a), OR



» Tiny amounts of cancer are found in internal mammary lymph nodes on sentinel
lymph node biopsy (N1b), OR

* It has spread to 1 to 3 lymph nodes under the arm and to internal mammary lymph
nodes (found on sentinel lymph node biopsy) (N1c).

OR

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

The cancer hasn't spread to distant sites (MO).
Stage IIB: One of the following applies:

T2, N1, MO: The tumor is larger than 2 cm but less than 5 cm across (T2). 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). The cancer hasn't spread to
distant sites (MO).

OR

T3, NO, MO: 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: One of the following applies:

TO to T2, N2, MO: The tumor is not more than 5 cm across (or cannot be found) (TO to
T2). It has spread to 4 to 9 axillary lymph nodes, or it has enlarged the internadanam
lymph nodes (N2). The cancer hasn't spread to distant sites (MO).

OR

T3, N1 or N2, MO: The tumor is larger than 5 cm across but does not grow into the chest
wall or skin (T3). It has spread to 1 to 9 axillary nodes, or to internal mammary nodes
(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 T4d and is at legstIH. If it has spread
to many nearby lymph nodes (N3) it could be stage IlIC, and if it has spread to distant
lymph nodes or organs (M1) it would be stage IV.

Stage llIC: 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).
» 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 rjean in
case, be sure to ask your doctor.

Breast cancer survival rates by stage

Survival rates are often used by doctors as a standard way of discussisgréspe
prognosis (outlook). Some patients with breast cancer may want to know the survival
statistics for people in similar situations, while others may not find the nurnéipisil,

or may even not want to know them. If you decide that you do not want to read them,
skip to the next section.

The 5-year observed survival rate refers to the percentage of patients wdideiast 5
years after being diagnosed with cancer. Many of these patients live muehtloag 5
years after diagnosis.

A relative survival rate (like the numbers below) compares the observed sumtival w
what would be expected for people without the cancer. This helps to correct for the
deaths caused by something besides cancer and is a more accurate way#ttescr



effect of cancer on survival. (Relative survival rates are at least asshifiserved
survival, and in most cases are higher.)

In order to get 5-year survival rates, doctors have to look at people who wezd aeat
least 5 years ago. Improvements in treatment since then may resulore éamorable
outlook for people now being diagnosed with breast cancer.

Survival rates are often based on previous outcomes of large numbers of people who had
the disease, but they cannot predict what will happen in any particular persen's cas

Many other factors may affect a person's outlook, such as your age and health, the
presence of hormone receptors on the cancer cells, the treatment received, aed how

the cancer responds to treatment. Your doctor can tell you how the numbers below may
apply to you, as he or she is familiar with the aspects of your particuldraitua

The available statistics do not divide survival rates by all of the substagesssi4cand
IB. The rates for these substages are likely to be close to the rite toverall stage. For
example, the survival rate for stage IA is likely to be slightly higher that listed for
stage |, while the survival rate for stage IB would be expected to be sligivty.

It is also important to realize that these statistics are based on the stageaicer
when it was first diagnosed. These do not apply to cancers that later come baekayr spr
for example.

The rates below come from the National Cancer Institute’s SEER dataliegey are
based on the previous version of AJCC staging. In that version stage Il alsodnclude
patients that would now be considered stage IB.

Stage 5-year Relative
Survival Rate

0 100%

I 100%

I 93%

[l 72%

v 22%

How is breast cancer treated?

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



The treatment information in this document is rféital policy of the Society and is not intended a
medical advice to replace the expertise and juddgragépour cancer care team. It is intended to halp
and your family make informed decisions, togeth#r your doctor.

Your doctor may have reasons for suggesting armmeat plan different from these general treatment
options. Don't hesitate to ask him or her questiainsut your treatment options.
General types of treatment for breast cancer
The main types of treatment for breast cancer are:
* Surgery
* Radiation therapy
* Chemotherapy
* Hormone therapy
 Targeted therapy
» Bone-directed therapy

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

Local versus systemic therapy

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 directlénto t
bloodstream to reach cancer cells anywhere in the body. Chemotherapy, hormone
therapy, and targeted therapy are systemic therapies.

Adjuvant and neoadjuvant therapy

Patients who have no detectable cancer after surgery are often givemattigiatment

to help keep the cancer from coming back. This is knovadasant therapyDoctors

believe that even in the early stages of breast cancer, cancer celisealayaway from

the primary breast tumor and begin to spread. These cells can't be felt orcal @xgsn

or seen on x-rays or other imaging tests, and they cause no symptoms. But theprean

to become new tumors in nearby tissues, other organs, and bones. The goal of adjuvant
therapy is to kill these hidden cells. Both systemic therapy (like chempihé@mone
therapy, and targeted therapy) and radiation can be used as adjuvant therapy.



Most, but not all, patients benefit from adjuvant therapy. How much you might benefit
depends on the stage and characteristics of the cancer and what type gfysurdpad.
Generally speaking, if the tumor is larger or the cancer has spread tomgues, it is

more likely to have spread through the bloodstream, and you are more likely to see a
benefit. But there are other features, some of which have been previously distiadsed, t
may determine if a patient should get adjuvant therapy. Recommendations abouttadjuva
therapy are discussed in the sections on these treatments and in the sectieomenttrea

by stage.

Some patients are given treatment, such as chemotherapy or hormone treftapy,
surgery. The goal of this treatment is to shrink the tumor in the hope it will alless a
extensive operation to be done. This is catledadjuvant therapyNeoadjuvant therapy
also lowers the chance of the cancer coming back later. Many patientstwho ge
neoadjuvant therapy will not need adjuvant therapy, or will not need as much.

The next few sections offer general information about the types of treatnseot$or
breast cancer. This is followed by a discussion of the typical treatment optiedsooas
the stage of the cancer (including non-invasive and invasive breast cancers)nmlls a s
section on breast cancer treatment during pregnancy.

Surgery for breast cancer

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 and
mastectomy. The breast can be reconstructed at the same time as sugegeryoa.

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 node
dissection.

Breast-conserving surgery

This type of surgery is sometimes calfgttial (or segmental) mastectoniyis also
sometimes called lumpectomy or quadrantectomy. In breast-conserviegysagy the

part of the breast containing the cancer is removed. The goal is to removectreasan

well as some surrounding normal tissue. How much of the breast is removed depends on
the size and location of the tumor and other factors.
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The tumor is removed with a rim Postoperative appearance depends
of normal breast tissue. on the amount of tissue removed, but

there will be a small scar and often an
indentation in the breast.

Lumpectomy/partial mastectomy

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

margins in the tissue removed with surgery, the surgeon may need to go back and remove
more tissue. This operation is calletkaexcision If the surgeon can't remove enough

breast tissue to get clear surgical margins, a mastectomy may bd.neede

The distance from the tumor to the margin is also important. Even if the margins are
“clear”, they could be “close”™—meaning that the distance between the edgetafrior

and edge of the tissue removed is too small and more surgery may be needed, as well.
Surgeons sometimes disagree on what is an adequate (or good) margin.

Most women need radiation therapy to the breast after breast conserving.surgery
Sometimes, to make it easier to aim the radiation, small metallic alipsh{ will show
up on x-rays) may be placed inside the breast during surgery to mark the area.

For women who need chemotherapy after surgery, the radiation is usuallyddehije
the chemotherapy is completed.

For most women with stage | or Il breast cancer, breast-conservingys(Bgs) plus
radiation therapy is as effective as mastectomy. Survival rates oénvseated with
these 2 approaches are the same. But breast-conserving surgery is not an ogdtion for



women with breast cancer (see "Choosing between breast-conserving sadgery a
mastectomy" below).

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

The larger the portion of breast removed, the more likely it is that you will skange

in the shape of the breast afterward. If your breasts look very differensaiftgry, it

may be possible to have some type of reconstructive surgery (see "Rextorestr

surgery" below), or to have the size of the unaffected breast reduced to make tlse breast
more symmetrical. It may even be possible to have this done during the unigietys

It's very important to talk with your doctor (and possibly a plastic surgedorebe

surgery to get an idea of how your breasts are likely to look afterward, amdrtavieat

your options might be.

Mastectomy

Mastectomy is surgery to remove the entire breast. All of the breastissgmoved,
sometimes along with other nearby tissues.

Simple mastectomy:ln this procedure, also calléotal mastectomythe surgeon

removes the entire breast, including the nipple, but does not remove underarm lymph
nodes or muscle tissue from beneath the breast. (Sometimes lymph nodes are memoved i
a different procedure during the same surgery.) Sometimes both breasta@red (a

double mastectomy), often as preventive surgery in women at very high risk iiog gett
cancer in the other breast. Most women, if they are hospitalized, can go home the next
day. Simple mastectomy is the most common type of mastectomy used to @ett bre
cancer.

Skin-sparing mastectomy:For some women considering immediate reconstruction, a
skin-sparing mastectomy can be done. In this procedure, most of the skin over the breast
(other than the nipple and areola) is left intact. This can work as well @mple si

mastectomy. The amount of breast tissue 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 surface of the pkamtdror

tissue from other parts of the body are used to reconstruct the breast. This apgsoach h
not been used for as long as the more standard type of mastectomy, but many women
prefer it because it offers the advantage of less scar tissue and a recahbtragethat
seems more natural.

A variation of the skin-sparing mastectomy is tiygple-sparing mastectomyhis
procedure is more often an option for women who have a small early-stage cancer near
the outer part of the breast, with no signs of cancer in the skin or near the nippke. In thi



procedure, the breast tissue is removed, but the breast skin and nipple are left in place.
This is followed by breast reconstruction. The surgeon often removes the issegest t
beneath the nipple (and areola) during the procedure, to check for cancer cafiself

is found in this tissue, the nipple must be removed. Even when no cancer is found under
the nipple, some doctors give the nipple tissue a dose of radiation during or after the
surgery to try to reduce the risk of the cancer coming back.

There are still some problems with nipple-sparing surgeries. Afterverajpple does

not have a good blood supply, so sometimes it can wither away or become deformed.
Because the nerves are also cut, there is little or no feeling left irnpiple.nin women

with larger breasts, the nipple may look out of place after the breast is recmustAsca
result, many doctors feel that this surgery is best done in women with smedbiium
sized breasts. This procedure leaves less visible scars, but if it isn't donéypriopen
leave behind more breast tissue than other forms of mastectomy. This couldhrasult i
higher risk of cancer developing than for a skin-sparing or simple mastectbim was

a problem in the past, but improvements in technique have helped make this surgery
safer. Still, many experts consider nipple-sparing procedures too riskyatstéedard
treatment for breast cancer.

Modified radical mastectomy: This procedure is a simple mastectomy and removal of
axillary (underarm) lymph nodes. Surgery to remove these lymph nodes is discusse
further detail later in this section.
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Radical mastectomy:In this extensive operation, the surgeon removes the entire breast,
axillary lymph nodes, and the pectofahest wall) muscles under the breast. This surgery
was once very common, but less extensive surgery (such as modified radical
mastectomy) has been found to be just as effective. This meant that the disfiguaach
side effects of a radical mastectomy were not needed, so this surgeeyyisioae now.

This operation may still be done for large tumors that are growing into thergdect
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 inféwtimatoma
(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 occuLysegh node
surgery" below).

Choosing between breast-conserving surgery and mastomy

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

The main advantage of breast-conserving surgery (BCS) is that a woman keepk mos
her breast. A disadvantage is that radiation therapy is usually needed &8temBist

often for 5 to 6 weeks. A small number of women having breast-conserving surgery may
not need radiation while some women who have a mastectomy will still needaradiati
therapy to the breast area.

When deciding between BCS and mastectomy, be sure to get all the facts. Yowenay ha
an initial gut preference for mastectomy as a way to "take it all out adygagck

possible." This feeling can lead women to prefer mastectomy even when tgeorsur
don’t. But the fact is that in most cases, mastectomy does not give you amnychatice

of long-term survival or a better outcome from treatment. Studies following thasisé
women for more than 20 years show that when BCS can be done, doing mastectomy
instead does not provide any better chance of survival.

Most women and their doctors prefer BCS and radiation therapy when it's aatdason
option, but 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 cangeickdy as
possible

* Your fear of the cancer coming back

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

* Women who have already had radiation therapy to the affected breast

* 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 BCS along with re-excision(s) has not completely removed the
cancer

» Women with certain serious connective tissue diseases such as sclerodeypua,or
which may make them especially sensitive to the side effects of radiatiapythe

* Pregnant women who would require radiation while still pregnant (risking tuaitme t
fetus)

» Women with large tumors (greater than 5 cm [2 inches] across) that didn't shrink very
much with neoadjuvant chemotherapy (although this also depends on the size of the
breast)

* Women with inflammatory breast cancer
* Women with a cancer that is large relative to their breast size

Other factors may need to be taken into account as well. For example, young wamen wit
breast cancer and a knoBRCAmutation are at very high risk for a second cancer.

These women often consider having the other breast removed to reduce this risk, and so
may choose mastectomy for the breast with cancer as well. A double wmstecdy be

done to treat the cancer and reduce the risk of a second breast cancer.

It is important to understand that having a mastectomy instead of breastvoanser
surgery plus radiatioanly lowers your risk of developing a second breast cancer in the
same breast. It does not lower the chance of the cancer coming back in othafrtharts
body. It is important that you don’t rush into making a decision, but instead take your
time deciding whether a mastectomy or breast-conserving surgemaglason is right

for you.



Lymph node surgery

To determine if the breast cancer has spread to axillary (underarm) lym#) ooe®r

more of these lymph nodes may be removed and looked at under the microscope. This is
an important part of staging. When the lymph nodes contain cancer cells, theréhisra hig
chance that cancer cells have also spread through the bloodstream to otludrtiparts

body. These cells could grow and cause new tumors. The presence of cancer cells in the
lymph nodes under the arm is often an important factor in deciding what treatment, if
any, is needed besides surgery.

Axillary lymph node dissection (ALND): In this procedure, anywhere from about 10 to

40 (though usually less than 20) lymph nodes are removed from the area under the arm
(axilla) and checked for cancer spread. ALND is usually done at the saenas the
mastectomy or BCS, but it can be done in a second operation. This was once the most
common way to check to see if breast cancer has spread to nearby lymph nodes, and it is
still done in some patients. For example, an ALND may be done if a previous biopsy has
shown one or more of the underarm lymph nodes have cancer cells.

i
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Postoperative appearance

Axillary lymph node dissection

Sentinel lymph node biopsy (SLNB)AIlthough axillary lymph node dissection (ALND)

is a safe operation and has low rates of most side effects, removing many lymph nodes
increases the risk of lymphedema (this side effect is discussed further ooNverdHis

risk, doctors may use a sentinel lymph node biopsy (SLNB) procedure, which can check
the axillary lymph nodes for cancer without removing as many of them.



In this procedure the surgeon finds and removefirtgtdymph node(s) to which a tumor

is likely to spread (these are called seamtinel nodés To do this, the surgeon injects a
radioactive substance and/or a blue dye into thmtuthe area around it, or the area
around the nipple. Lymphatic vessels will carrysthnsubstances into the sentinel node(s).

The node
containing
radiation
and/ordyeis
the sentinel
node (or nodes)
and is removed.

Tumor

! J Incision
=

Radioactive
substance or dye
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Sentinel lymph node biopsy

Then the sentinel node can be found either by usisygecial device to detect
radioactivity in the nodes that the radioactivestabce flows into, or by looking for
lymph nodes that have turned blue. To double cheathy methods are often used. The
surgeon then cuts the skin over the area and resitbeenode(s) containing the dye or
radiation. A pathologist then looks closely at thesdes (often 2 or 3). Because fewer
nodes are removed than in an ALND, each one isdd@k more closely for any cancer.

The lymph node can sometimes be checked for calucerg surgery. If cancer is found
in the sentinel lymph node, the surgeon may gaatota full axillary dissection. If no
cancer cells are seen in the lymph node at thedintige surgery, or if the sentinel node
is not checked at the time of the surgery, the lympde(s) will be examined more
closely over the next several days. If cancerimébin the lymph node, the surgeon may
recommend a full ALND at a later time.



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.

Until recently, if the sentinel node(s) had cancer cells, the surgeon would do &N A

to see how many other lymph nodes were involved. But more recently, studies have
shown that this may not always be needed. In some cases, it may be just agasée to |

the rest of the lymph nodes behind. This is based on certain factors, such as what type of
surgery is used to remove the tumor, the size of the tumor, and what treatment is planned
after surgery. Based on the studies that have looked at this, skipping the ALND may be
an option for women with tumors 5 cm (2 inches) or smaller who are having breast-
conserving surgery followed by radiation. Because this hasn’t been studied wel

women who have had mastectomy, it isn’t clear that skipping the ALND would be safe

for them.

SLNB is done to see if a breast cancer has spread to nearby lymph nodes. This procedure
is not done if any of the lymph nodes are known to contain cancer. If any of the lymph
nodes under the arm or around the collar bone are swollen, they may be checked for
cancer spread directly. Most often, a needle biopsy (either a fine needle@spiEisy

or a core needle biopsy) is done. In these procedures, the surgeon inserts a nebdle into t
lymph node to remove a small amount of tissue, which is then looked at under a
microscope. If cancer cells are found, a full ALND is recommended.

Although SLNB has become a common procedure, it requires a great deal of skill. It
should be done only by a surgeon who has experience with this technique. If you are
thinking about having this type of biopsy, ask your health care team if they do them
regularly.

Possible side effectsAs with any operation, pain, swelling, bleeding, and infection are
possible.

The main possible long-term effect of removing axillary lymph nodes is lympteede
(swelling) of the arm. Because any excess fluid in the arms normallystizaek into the
bloodstream through the lymphatic system, removing the lymph nodes sometimes blocks
the drainage from the arm, causing this fluid to build up. This results in arm swelling

Up to 30% of women who have a full ALND develop lymphedema. It also occurs in up
to 3% of women who have a sentinel lymph node biopsy. It may be more common if
radiation is given after surgery. Sometimes the swelling lasts for oely aéeks and

then goes away. Other times, the swelling lasts a long time. See "Whanhkagiter
treatment for breast cancer?" for ways to help prevent or reduce the effect
lymphedema. If your arm is swollen, tight, or painful after lymph node surgery, é&osur
tell someone on your cancer care team right away. More information abgaltdgiema
can be found in our documdngmphedema: What Every Woman With Breast Cancer
Should Know
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Left, an arm showing lymphedema swelling beside an unaffected arm. Right, a
compression garment used to help control lymphedema.
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You may also have limited movement in your arm and shoulder after surgery. This is
more common after an ALND than a SLNB. Your doctor may give you exercises to
ensure that you do not have permanent problems with movement (a frozen shoulder).
Numbness of the skin on the upper, inner arm is another common side effect because the
nerve that controls sensation here travels through the lymph node area.

Some women notice a rope-like structure that begins under the arm and can extend down
towards the elbow. This, sometimes cabedlary web syndromer lymphatic cording

is more common after an ALND than SLNB. Symptoms may not appear for weeks or
even months after surgery. It can cause pain and limit movement of the arm andrshoulde
This often goes away without treatment, although some women may find physical

therapy helpful.

Reconstructive surgery

After having a mastectomy (or some breast-conserving surgeries), awoight want
to consider having the breast mound rebuilt; this is caltedst reconstructionThese
procedures are done to restore the breast's appearance after surgery.



If you are thinking about having reconstructive surgery, talk about it with yourt breas
surgeon as well as a plastic surgeon experienced in breast reconstreftdreryour

cancer surgery. This will allow you to consider all reconstruction options. Y carit w
your breast surgeon and your plastic surgeon to work together to come up with a
treatment plan that will put you in the best possible position for reconstructiorein cas
you decide to pursue it, even if you want to wait and have reconstructive surgery later

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 choica betwee
having breast reconstruction at the same time as the mastectomy (immediate
reconstruction) or at a later time (delayed reconstruction). There araldgpes of
reconstructive surgery. Some use saline (salt water) or silicone impiduiles others use
tissues from other parts of your body (callechatologous tissue reconstructijon

To learn about different reconstruction options, see our docuBneast Reconstruction
After MastectomyYou 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 volw#eers
help you with this. You can find out more about our Reach To Recovery program on
cancer.org or by calling 1-800-227-2345.

Some things you can expect

The thought of surgery can be frightening. But having a better understanding ¢bwhat
expect before, during, and after the operation can help.

Before surgery: Usually, you meet with your surgeon at least a few days before the
operation to discuss the procedure and your medical history. This is a good time to ask
specific questions about the surgery and go over potential risks. Be sure youamaderst
what the extent of the surgery is likely to be and what you should expect aftdfvward.

are thinking about breast reconstruction, ask about this as well.

You will be asked to sign a consent form, giving the doctor permission to perform the
surgery. You might also be asked to give consent for researchers to useuengrtiss

blood that is not needed for diagnostic purposes. This may not be of direct use to you, but
it may be very helpful to women in the future.

Ask your doctor if you will possibly need a blood transfusion. If the doctors think a
transfusion might be needed, you might be asked to donate blood beforehand. 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.

It is also a good idea to quit smoking before surgery. Using tobacco tightensi¢tsns

the blood vessels and reduces the supply of nutrients and oxygen to tissues. As with any
surgery, smoking can delay healing. This can cause more noticeable scalsrgsi a
recovery time. Women who smoke also have a higher chance of the cancer coming back
later.



You will probably be told not to eat or drink anything starting the night before the
surgery.

You will also meet with the anesthesiologist or nurse anesthetist who wiNibg you
the anesthesia during your surgery.

During surgery: 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 needegl ttheri
surgery. Usually you will be hooked up to an electrocardiogram (EKG) machine and have
a blood pressure cuff on your arm, so your heart rhythm and blood pressure can be
checked during the surgery.

General anesthesia (where you are asleep) is used for most brgast. stine 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 hours.

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

will stay until you are awake and your condition and vital signs (blood pressure, pulse,
and breathing) are stable. 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 atloal me
problems, how well you do during the surgery, and how you feel after the surgery.
Decisions about the length of your stay should be made by you and your doctor and not
dictated by what your insurance will pay, but it is important to check your insurance
coverage before surgery.

In general, women having a mastectomy and/or axillary lymph node dissectiam ttaly
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 breast-conserving surgery 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 from
the breast or underarm area to remove blood and lymph fluid that collects during the
healing process. You will be taught how to care for the drains, which may include
emptying and measuring the fluid and identifying problems the doctor or nursetmeeds
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'it wo
get stiff.

How long it takes to recover from breast cancer surgery depends on what procedures
were done. Most women can return to their regular activities within 2 weeka®CS
with ALND, while recovery time is often shorter for BCS plus a SLNB. iit tzke up to



4 weeks after a mastectomy. Recovery time is longer if reconstructiotionasas well,
and it can take months to return to full activity after some procedures. (For more
information about recovery after breast reconstruction, see our docBreast
Reconstruction After Mastectomp$till, these times can vary from person to person, so
you should talk to your doctor about what you can expect.

Even after the doctor clears you to return to your regular level of activaygh, you

could still feel some effects of surgery. You might feel stiff or soredorestime. The

skin of your chest or underarm area may feel tight. These feelings tend tvéngwer

time. Some women have problems with pain, numbness, or tingling in the chest and arm
that continues for a long time after surgery. This, sometimes qaiktemastectomy pain
syndromeis discussed in more detail later.

Many women who have breast-conserving surgery or mastectomy are oftesesiiogr
how little pain they have in the breast area. But they are less happy wsthaihge
sensations (numbness, pinching/pulling feeling) they may feel in the undessrm ar

Ask a member of your health care team how to care for your surgery sitenand a
Usually, you and your caregivers will get written instructions about ¢emesairgery.
These instructions 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

» Bathing and showering after surgery

* 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 medicines, 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

* 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 our docuniadch To Recovefgr more
information).

You will probably have a follow-up with your surgeon about 7 to 14 days after the
surgery to go over the results of your pathology report and talk about any further
treatment. If you will need more treatment, you will be referred to ati@adiancologist
and/or a medical oncologist. If you are thinking about breast reconstruction ayoloem
referred to a plastic surgeon as well.

Chronic pain after breast surgery

Some women have problems with nerve (neuropathic) pain in the chest wall, armpit,
and/or arm after surgery that doesn’t go away over time. This is called pdstinagy

pain syndrome (PMPS) because it was first described in women who had mastectomie
but it can also happen after breast-conserving therapy. Studies have shown e betw
20% and 30% of women develop symptoms of PMPS after surgery. The classic
symptoms of PMPS are pain and tingling in the chest wall, armpit, and/or arm.&ain m
also be felt in the shoulder or surgical scar. Other common complaints include numbness,
shooting or pricking pain, or unbearable itching. Most women with PMPS say their
symptoms are not severe.

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. Women who are younger, had a full ALND (not
just SLNB), or who were treated with radiation after surgery are morg tixélave

problems with PMPS. Because ALNDs are done less often now, PMPS is less common
than it once was.

It is important to talk to your doctor about any pain you are having. PMPS can cause you
to 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 (narcotics) are medicines commonly used toitrdaitpa
they don't always work well for nerve pain. But there are medicines and treéstifmazt
do work for this kind of pain. Talk to your doctor to get the pain control you need.

Radiation therapy for breast cancer

Radiation therapy is treatment with high-energy rays or particlesiésaioy cancer cells.
Radiation to the breast is often given after breast-conserving surgeryp towet the
chance that the cancer will come back in the breast or nearby lymph nodes. Radiation
may also be recommended after mastectomy in patients either with aleageethan 5
cm, or when cancer is found in the lymph nodes.



Radiation is also used to treat cancer that has spread to other areas, foe éxanepl
bones or brain.

Radiation therapy can be given externally (external beam radiation) iovaihye
(brachytherapy).

External beam radiation

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 &ydbe c

The extent of radiation depends on whether mastectomy or breast-conserving surger
(BCS) was done and whether or not lymph nodes are involved.

If mastectomy was done and no lymph nodes had cancer, radiation is targetethestthe c
wall and the places where any drains exited the body.

If BCS was done, most often the entire breast gets radiation, and an extra boost of
radiation is given to the area in the breast where the cancer was remove@to ipre
from coming back in that area. The boost is often given after the treatimémesvthole
breast have ended. It uses the same machine, but the beams are aimed atwihe@ace
the cancer was removed. Most women don’t notice different side effects from boost
radiation than from whole breast radiation.

If cancer was found in the lymph nodes under the arm, radiation may be given tedhis a
as well. In some cases, the area treated may also include supracldymplanodes

(nodes above the collarbone) 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 carefldureaents to
determine the correct angles for aiming the radiation beams and the propef dose
radiation. They will make some ink marks or small tattoos on your skin that tHaysevil
later as a guide to focus the radiation on the right area. You might want to aslegtib
care team if these marks will be permanent.

Lotions, powders, deodorants, and antiperspirants can interfere with external beam
radiation therapy, so your health care team may tell you not to use them atrleinés
are complete.

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 minutes, $etughe
time—qgetting you into place for treatment—usually takes longer.



Breast radiation is most commonly given 5 days a week (Monday through Foday) f
about 5 to 6 weeks.

Some older women who have breast conserving surgery for early stage breast cance
don’t need radiation. (See “Treatment of invasive breast cancer, by stage.”)

Accelerated breast irradiation: The standard approach of getting external radiation for
5 days 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 orgkR we

Giving radiation in larger doses using fewer treatments is knowgpadractionated
radiation therapyThis approach was studied in a large group of women who had been
treated with breast conserving surgery (BCS) and who did not have cancer spread to
underarm lymph nodes.

When compared with giving the radiation over 5 weeks, giving it over only 3 weeks was
just as good at keeping the cancer from coming back in the same breast ovst 1ife fir
years after treatment. Newer approaches now being studied give radieianaeven
shorter period of time. In one approach, larger doses of radiation are given eduint day
the course of radiation is shortened to only 5 daysaoperative radiation therapy

(IORT) is another approach that gives a single large dose of radiation in thiéngpera
room right after BCS (before the breast incision is closed). IORT reqpieesb

equipment and is not widely available.

3D-conformal radiotherapy: In this technique, the radiation is given with special
machines so that it is better aimed at the area where the tumor was. Thssnadioawof
the healthy breast to be spared. Treatments are given twice a day for Baetaysse only
part of the breast is treated, this is considered to be a faaotelerated partial breast
irradiation.

Other forms of accelerated partial breast irradiation are describmd, beder
“Brachytherapy.” It is hoped that these approaches may prove to be aglesisbehe
current, standard breast irradiation, but few studies have compared these new methods
directly to standard radiation therapy. It is not known if all of the newer methddstilvi

be as good as standard radiation after many years, so many doctoosisidécthem
experimental. Women who are interested in these approaches may want to ask their
doctor about taking part in clinical trials of accelerated breast irradiatw going on.

Possible side effects of external radiatiorifthe main short-term side effects of external
beam radiation therapy to the breast are swelling and heaviness in the bneast, ski
changes in the treated area, and fatigue. Skin changes can range froednaksto
blistering and peeling. Your health care team may advise you to avoid exposing the
treated skin to the sun because it may make the skin changes worse. Most skis change
get better within a few months. Changes to the breast tissue usually ganawayli2
months, but it can take up to 2 years.



In some women, the breast becomes smaller and firmer after radiatiorythtagimg

radiation may also affect your options for breast reconstruction later @m o raise

the risk of problems if it is given after reconstruction, especially tidapgfocedures.

Women who have had breast radiation may have problems breastfeeding later on.
Radiation to the breast can also sometimes damage some of the nerves to the asm. This i
calledbrachial plexopathynd can lead to numbness, pain, and weakness in the shoulder,
arm and hand.

Radiation therapy of axillary lymph nodes also can cause lymphedema. (Sestitme se
"What happens after treatment for breast cancer?")

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

the past, parts of the lungs and heart were more likely to get some radiiicincould

lead to long-term damage of these organs in some women. But modern radiation therapy
equipment allows doctors to better focus the radiation beams, so these problemes are ra
today.

A very rare complication of radiation to the breast is the development of anotber can
calledangiosarcoma(See the section "What is breast cancer?") These rare cancers can
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, radioactigeosee
pellets are placed into a device in the breast tissue in the area whenmectirehea been.

It can be used along with external beam radiation in patients who had breast cgnservin
surgery (BCS) as a way to add an extra boost of radiation to the tumor site. lsmbg a
used by itself (instead of radiation to the whole breast). Tumor size, locateather
factors may limit who can get brachytherapy.

There are different types of brachytherapy.

Interstitial brachytherapy: In this approach, several small, hollow tubes called
cathetersare inserted into the breast around the area where the cancer was removed and
are left in place for several days. Radioactive pellets are insertetientatheters for

short periods of time each day and then removed. This method of brachytherapy has been
around longer (and has more evidence to support it), but it is not used as much anymore.

Intracavitary brachytherapy: This is the most common type of brachytherapy for
women with breast cancer and is considered a form of accelerated parsal brea
irradiation. A device is put into the space left from BCS and is left in place until
treatment is complete. There are several different devices that caacbeMammoSit&
SAVI®, Axxenf®, and Conturd. They all go into the breast as a small catheter (tube). The
end of the device inside the breast is then expanded so that it stays securely i the rig
place for the entire treatment. The other end of the catheter sticks out ofabie bre



For each treatment, one or more sources of radiation (often pellets) is placed down
through the tube and into the device for a short time and then removed. Treatments are
given twice a day for 5 days as an outpatient. After the last treatmentytbe ide

collapsed down again and removed.

Early studies of intracavitary brachytherapy as the only radiatientafast conserving
surgery (BCS) had promising results, but didn’t directly compare this technidue wit
standard whole breast external beam radiation.

One study that compared outcomes between intracavitary brachytherapaadrmeast
radiation after BCS found that women treated with brachytherapy were awilkely to

go on to get a mastectomy of the treated breast (most likely becausewas éennd

again in that breast). The overall risk was still low, however, with about 4% of the

women in the brachytherapy group needing mastectomy versus only 2% of the women in
the whole breast radiation group.

This study raises questions about whether irradiating only the area aroundcirevad
reduce the chances of the cancer coming back as much as giving radiatiowholéhe
breast. More studies comparing the 2 approaches are needed to see iherapkyt
should be used instead of whole breast radiation.

Intracavitary brachytherapy can also have side effects, including rednaisgng, breast
pain, infection, and a break-down of an area of fat tissue in the breast. As with whole
breast radiation, weakness and fracture of the ribs can also occur.

For more information about radiation therapy, see the “Radiation Therapighsetbur
website or our documehtnderstanding Radiation Therapy: A Guide for Patients and
Families

Chemotherapy for breast cancer

Chemotherapychemg is treatment with cancer-killing drugs that may be given
intravenously (injected into a vein) or by mouth. The drugs travel through the
bloodstream to reach cancer cells in most parts of the body. Chemo is givensn cycle
with each period of treatment followed by a recovery period. Treatment usasifiyfor
several months.

If you'd like more information on a drug used in your treatment or a specific drug
mentioned in this section, see our Guide to Cancer Drugs, or call us with the names of the
medicines you're taking.

When is chemotherapy used?

There are several situations in which chemo may be recommended.



After surgery (adjuvant chemotherapy): When therapy is given to patients with no
evidence of cancer after surgery, it is calefuvant therapySurgery is used to remove

all of the cancer that can be seen, but adjuvant therapy is used to kill anycedisdbat
may have been left behind or spread but can't be seen, even on imaging teses. If thes
cells are allowed to grow, they can establish new tumors in other places in yhe bod
Adjuvant therapy after breast-conserving surgery or mastectomy setthécask of

breast cancer coming back. Radiation, chemo, targeted therapy, and hormonecterapy
all be used as adjuvant treatments.

Before surgery (neoadjuvant chemotherapy)Neoadjuvant therapig like adjuvant

therapy, except you get the treatments (or at least start themg bafgery instead of

after. In terms of survival and the cancer coming back, there is no differeneebet

getting chemo before or after surgery. But neoadjuvant chemo does have two.benefits
First, chemo may shrink the tumor so that it can be removed with less extensivg. surger
That is why neoadjuvant chemo is often used to treat cancers that are too big to be
surgically removed at the time of diagnosis (calezhlly advancell Also, by giving

chemo before the tumor is removed, doctors can better see how the cancer responds. If
the first set of drugs do not shrink the tumor, your doctor will know that other drugs are
needed.

For advanced breast cancerChemo can also be used as the main treatment for women
whose cancer has spread outside the breast and underarm area, eitheiswhen it
diagnosed or after initial treatments. The length of treatment depends on vthether
cancer shrinks, how much it shrinks, and how well you tolerate treatment.

How is chemotherapy given?

In most cases (especially adjuvant and neoadjuvant treatment), chemo isfectiseef

when combinations of more than one drug are used. Many combinations are being used,
and it's not clear that any single combination is clearly the best. Clatichés continue

to compare today's most effective treatments against something that betyeloe

The most common chemo drugs used for early breast cancer include the antt@scycli
(such as doxorubicin/Adriamycirand epirubicin/Ellendd and the taxanes (such as
paclitaxel/Taxof and docetaxel/Taxotéte These may be used in combination with
certain other drugs, like fluorouracil (5-FU), cyclophosphamide (Cyftxamd
carboplatin.

For cancers that are HER2 positive, the targeted drug trastuzumab (H&)dspiften
given with one of the taxanes. Pertuzumab (P&jeian also be combined with
trastuzumab and docetaxel for HER2 positive cancers. (See “Targeted tloedaygast
cancer” for more information about these drugs.)

Many chemo drugs are useful in treating women with advanced breast,caurch as:
» Docetaxel



* Paclitaxel

* Platinum agents (cisplatin, carboplatin)

« Vinorelbine (Navelbin®)

« Capecitabine (Xelod3

« Liposomal doxorubicin (Doxfl)

« Gemcitabine (Gemz8&)

» Mitoxantrone

« Ixabepilone (Ixemp(3

« Albumin-bound paclitaxel (nab-paclitaxel or Abrax&ne
« Eribulin (Halaver?)

Although drug combinations are often used to treat early breast cancer,eatidaease
is more often treated with single chemo drugs. Still some combinations, such as
carboplatin or cisplatin plus gemcitabine are commonly used to treat advancd brea
cancer.

One or more drugs that target HER2 may be used with chemo for tumors that &e HER
positive (these drugs are discussed in more detail in the "Targeted tfmarhpast
cancer" section).

Doctors give chemo in cycles, with each period of treatment followed st pegod to

give the body time to recover from the effects of the drugs. Chemo begins ontttayfirs
of each cycle, but the schedule varies depending on the drugs used. For example, wit
some drugs, the chemo is given only on the first day of the cycle. With others, itns give
every day for 14 days, or weekly for 2 weeks. Then, at the end of the cycle, the chemo
schedule repeats to start the next cycle. Cycles are most often 2 or 3 weeks lthrey; but
vary according to the specific drug or combination of drugs. Some drugs are gikeen m
often. Adjuvant and neoadjuvant chemo is often given for a total of 3 to 6 months,
depending on the drugs that are used. Treatment may be longer for advanced breast
cancer and is based on how well it is working and what side effects you have.

Dose-dense chemotherapyDoctors have found that giving the cycles of certain chemo
agents closer together can lower the chance that the cancer will cckrenlblamprove
survival in some women. This usually means giving the same chemo that mayrbe give
every 3 weeks (such as AG T), but giving it every 2 weeks. A drug (growth factor) to
help boost the white blood cell count is given after chemo to make sure the white blood
cell count returns to normal in time for the next cycle. This approach can be used for
neoadjuvant and adjuvant treatment. It can lead to more problems with low blood cell
counts, so it isn’t for everyone.



Possible side effects

Chemo drugs work by attacking cells that are dividing quickly, which is why the&y wo
against cancer cells. But other cells in the body, like those in the bone marrowinipe li

of the mouth and intestines, and the hair follicles, also divide quickly. Thesereddls@
likely to be affected by chemo, which can lead to side effects. Some women have many
side effects; others may only have few.

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

* Hair loss and nail changes
* Mouth sores
* Loss of appetite or increased appetite
» Nausea and vomiting
* Low blood cell counts
Chemo can affect the blood forming cells of the bone marrow, which can lead to:
* Increased chance of infections (from low white blood cell counts)
 Easy bruising or bleeding (from low blood platelet counts)
* Fatigue (from low red blood cell counts and other reasons)

These side effects usually last a short time and go away afterérgasniinished. It's
important to tell your health care team if you have any side effedisei@sare often

ways to lessen them. For example, drugs can be given to help prevent or reduce nausea
and vomiting.

Other side effects are also possible. Some of these are more common withcbertzo
drugs. Your cancer care team will tell you about the possible side effeéhbts sifecific
drugs you are getting.

Menstrual changes:For younger women, changes in menstrual periods are a common
side effect of chemo. Premature menopause (not having any more menstogks) @erd
infertility (not being able to become pregnant) may occur and may be permaneat. Som
chemo drugs are more likely to cause this than others. The older a woman is when she
receives chemotherapy, the more likely it is that she will become iafertgo through
menopause as a result. When this happens, there is an increased risk of bone loss and
osteoporosis. There are medicines that can treat or help prevent problersneiioss.

Even if your periods have stopped while you were on chemo, you may still be able to get
pregnant. Getting pregnant while receiving chemo could lead to birth defects and



interfere with treatment. If you are pre-menopausal before treatmenteasexaally

active, it is important to discuss using birth control with your doctor. For women with
hormone receptor-positive breast cancer, some types of hormonal birth contrioir(tike
control pills) are not good idea, so it is important to talk with both your oncologist and
your gynecologist (or family doctor) about what options would be best in ysar ca
Women who have finished treatment (like chemo) can safely go on to have children, but
it's not safe to get pregnant while on treatment.

If you are pregnant when you get breast cancer, you still can be treattdn €Chemo
drugs can be given safely during the last 2 trimesters of pregnancy. (8aarfént of
breast cancer during pregnancy.”)

If you think you might want to have children after being treated for breast céalker
with your doctor before you start treatment. See our docuRegtility and Women With
Cancerfor more information.

Neuropathy: Many drugs used to treat breast cancer, including the taxanes (docetaxel
and paclitaxel), platinum agents (carboplatin, cisplatin), vinorelbine, erubulin, and
ixabepilone, can damage nerves outside of the brain and spinal cord. This can sometimes
lead to symptoms (mainly in the hands and feet) like numbness, pain, burning or tingling
sensations, sensitivity to cold or heat, or weakness. In most cases thasvggemce

treatment is stopped, but it might last a long time in some women. See our document
Peripheral Neuropathy Caused By Chemotherapynore information.

Heart damage: Doxorubicin, epirubicin, and some other drugs may cause permanent
heart damage (callezhrdiomyopathy: The risk of this occurring depends on how much
of the drug is given, and is highest if the drug is used for a long time or in high doses
Doctors watch closely for this side effect. Most doctors will check yout heection

with a test like a MUGA or an echocardiogram before starting one of these @hey

also carefully control the doses, watch for symptoms of heart problems, andpeay

the heart test to monitor function. If the heart function begins to decline, treatttent
these drugs will be stopped. Still, in some people, heart damage takes a long time to
develop. Signs might not appear until months or years after treatment stops. Heart
damage from these drugs happens more often if other drugs that can cause gt dam
such as trastuzumab and other drugs that target HER2 are used as well, sor@octors a
more cautious when these drugs are used together.

Hand-foot syndrome: Certain chemo drugs, such as capecitabine and liposomal
doxorubicin, can irritate the palms of the hands and the soles of the feet. Thisds call
hand-foot syndromezarly symptoms include numbness, tingling, and redness. If it gets
worse, the hands and feet can become swollen and uncomfortable or even painful. The
skin may blister, leading to peeling of the skin or even open sores. There is n@ specifi
treatment, although some creams may help. These symptoms graduallyeyet/ien

the drug is stopped or the dose is decreased. The best way to prevent severe hand-foot
syndrome is to tell your doctor when early symptoms come up, so that the drug dose can



be changed. This syndrome can also occur when the drug 5-FU is given as an & infusi
over several days (this is not commonly used to treat breast cancer).

Chemo brain: Another possible side effect of chemo is "chemo brain.” Many women
who are treated for breast cancer report a slight decrease in mental fngcfldrey may
have some problems with concentration and memory, which may last a long time.
Although many women have linked this to chemo, it also has been seen in women who
did not get chemo as a part of their treatment. Still, most women function well aft
treatment. In studies that have found chemo brain to be a side effect of tredtment, t
symptoms most often go away in a few years. For more information, see our dbcume
Chemo Brain

Increased risk of leukemia:Very rarely, certain chemo drugs can permanently damage
the bone marrow, leading to a disease catlgdlodysplastic syndronog even acute
myeloid leukemia, a life-threatening cancer of white blood cells. When this hapens
usually within 10 years after treatment. In most women, the benefits of chemo in
preventing breast cancer from coming back or in extending life are likédy exceed

the risk of this rare but serious complication.

Feeling unwell or tired: Many women do not feel as healthy after receiving chemo as
they did before. There is often a residual feeling of body pain or achiness and@smild |
of physical functioning. These may be very subtle changes that are onlyecelbgal
closely questioning women who have undergone chemo.

Fatigue is another common (but often overlooked) problem for women who have
received chemo. This may last up to several years. It can often be helpas, so it
important to let your doctor or nurse know about it. For more information on what you
can do about fatigue, see our docunteatigue in People with CanceExercise, naps,

and conserving energy may be recommended. If you have sleep problems, they can be
treated. Sometimes there is depression, which may be helped by counseling and/or
medicines.

For more information about chemotherapy, see the “Chemotherapy” section of our
website, or our documeAt Guide to Chemotherapy

Hormone therapy for breast cancer

Hormone therapy is another form of systemic therapy. It is most often uaad as
adjuvant therapy to help reduce the risk of the cancer coming back afteyshrger
can be used as neoadjuvant treatment, as well. It is also used to treathartes tome
back after treatment or has spread.

A woman's ovaries are the main source of the horrestiegeruntil menopause. After
menopause, smaller amounts are still made in the body's fat tissue, where a hormone
made by the adrenal gland is converted into estrogen.



Estrogen promotes the growth of cancers that are hormone receptor-positive2 Abnbut

of 3 of breast cancers are hormone receptor-positive — they contain receptors for the
hormones estrogen (ER-positive cancers) and/or progesterone (PR-postmesta

Most types of hormone therapy for breast cancer either lower estiegds or stop

estrogen from acting on breast cancer cells. This kind of treatment is Helgiokrmone
receptor-positive breast cancers, but it does not help patients whose tumors are@ hormon
receptor negative (both ER- and PR-negative).

If you'd like more information on a drug used in your treatment or a specific drug
mentioned in this section, see our Guide to Cancer Drugs, or call us with the names of the
medicines you're taking.

Drugs that block estrogen

Tamoxifen: Tamoxifen blocks estrogen receptors in breast cancer cells. This stops
estrogen from binding to them and telling the cells to grow and divide. While tamoxife
acts like an anti-estrogen in breast cells, it acts like an estrogen inissoes, like the
uterus and the bones. Because it acts like estrogen in some tissues but like an ant
estrogen in others, it is calledselective estrogen receptor modulatsrSERM.

For women with hormone receptor-positive invasive breast cancer, tamoxifen can be
given for 5 to 10 years after surgery to lower the chances of the cancer ¢@okngnd
helping patients live longer. It also lowers the risk of a new breast cartberather
breast. For early stage breast cancer, this drug is mainly used fonwdraéhave not

yet gone through menopause. Aromatase inhibitors (discussed below) are tiiecprefe
treatment for women who have gone through menopause.

For women who have been treated for ductal carcinoma in situ (DCIS) that is hormone
receptor-positive, taking tamoxifen for 5 years lowers the chance ofGHg& édming
back. It also lowers the chance of getting an invasive breast cancer.

Tamoxifen can also stop the growth and even shrink tumors in women with metastatic
breast cancer. It can also be used to reduce the risk of developing breasincanogen
at high risk.

This drug is taken by mouth, most often as a pill.

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

Some women with bone metastases may have a "tumor flare" with pain andgwelli

the muscles and bones. This usually subsides quickly, but in some rare cases a woman
may also develop a high calcium level in the blood that cannot be controlled. If this
occurs, the treatment may need to be stopped for a time.

Rare, but more serious side effects are also possible. These drugs cae ithereesk of
developing cancers of the uterus (endometrial cancer and uterine samceovoa)an who



have gone through menopause. Tell your doctor 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 always needs prompt attention.

Blood clots are another possible serious side effect. They usually form eggheéalled
deep venous thrombosis DVT), but sometimes a piece of clot may break off and end
up blocking an artery in the lungsulmonary embolisror PE). Call your doctor or nurse
right away if you develop pain, redness, or swelling in your lower leg (calfnsissrof
breath, or chest pain because these can be symptoms of a DVT or PE.

Rarely, tamoxifen has been associated with strokes in post-menopausal wonlien so te
your doctor if you have severe headaches, confusion, or trouble speaking or moving.

These drugs might also increase the risk of a heart attack.

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 benefits of taking these drugs outweigh the risks for almost all women witlor@r
receptor-positive invasive breast cancer.

Toremifene (Farestor?): Toremifene is a drug similar to tamoxifen. It is also a SERM
and has similar side effects. It is only approved to treat metastatst begeer. This
drug is not likely to work if tamoxifen has been used and stopped working.

Fulvestrant (FaslodexX): Fulvestrant is a drug that first blocks the estrogen receptor and
then also eliminates it temporarily. It is not a SERM — it acts like an sintiegen
throughout the body.

Fulvestrant is used to treat advanced (metastatic breast cancer), nmoafteftether
hormone drugs (like tamoxifen and often an aromatase inhibitor) have stopped working.

It is given by injections into the buttocks. For the first month, the shots are givezk& we
apart. After that, it is given once a month. Common short-term side effects kateinc
hot flashes, night sweats, mild nausea, and fatigue .Because it blocks estrdggoryin t
it could weaken bones (osteoporosis) if it is taken for a long time.

It is currently only approved by the FDA for use in post-menopausal women with
advanced breast cancer that no longer responds to tamoxifen or toremifene. It is
sometimes used “off-label” in pre-menopausal women, often combined with a
luteinizing-hormone releasing hormone (LHRH) agonist to turn off the ovares (
below).



Treatments to lower estrogen levels

Aromatase inhibitors (Als): Three drugs that stop estrogen production in post-
menopausal women have been approved to treat both early and advanced breast cancer:
letrozole (Femara), anastrozole (Arimidex), and exemestane (AromiEsay) work by

blocking an enzyme (aromatase) in fat tissue that is responsible forgsakadl

amounts of estrogen in post-menopausal women. They cannot stop the ovaries from
making estrogen, so they are only effective in women whose ovaries aren’t working,
either due to menopause or due to treatment with luteinizing hormone-releasing hormone
analogs (these are discussed later on). Als are taken daily as pilis, Gads in this

group seem to work equally well in treating breast cancer.

Several studies have compared these drugs to tamoxifen as adjuvant (aftgj surge
hormone therapy in post-menopausal women. Using these drugs, either alone or after
tamoxifen, has been shown to better reduce the risk of the cancer coming bablarate
using just tamoxifen for 5 years. Schedules that are known to be helpful include:

» Tamoxifen for 2 to 3 years, followed by an aromatase inhibitor (Al) to complete 5
years of treatment

» Tamoxifen for 5 years, followed by an Al for 5 years
* An Al for 5 years

Most doctors now recommend post-menopausal women whose cancers are hormone
receptor—positive use an Al at some point during adjuvant therapy. Right now, standard
treatment is to use these drugs for about 5 years (or alternate with g&mfoxié total of

at least 5 years). Studies now being done to see if giving an Al for more thais 5 yea
would be more helpful.

For women with early-stage breast cancer who have not gone through menopause when
they are first diagnosed, tamoxifen is often used first, and then an Al mayelndafier

if they go through menopause during treatment. Another option is taking a drug that turn
off the ovaries (a luteinizing hormone-releasing hormone analog) alongmth a

The Als tend to have fewer serious side effects than tamoxifen—they don'utaiise
cancers and very rarely cause blood clots. They can, however, cause muscle pain and
joint stiffness and/or pain. The joint pain may be similar to a new feeling of having
arthritis in many different joints at one time. This side effect mayongby switching

to a different Al, but it has led some women to stop drug treatment. If this happens, most
doctors recommend using tamoxifen to complete 5 years of hormone treatment.

Because aromatase inhibitors remove all estrogens from women after mendipeys
also cause bone thinning, sometimes leading to osteoporosis and even fractures. Many
women treated with an aromatase inhibitor are also treated with medictrengtisen



their bones, such as bisphosphonates or denosumab (these drugs are discussed in the
section “Bone-directed therapy for breast cancer”).

Ovarian ablation: In pre-menopausal women, removing or shutting down the ovaries
(ovarian oblation), the main source of estrogens, effectively makes thenvpmsia
menopausal. This may allow some other hormone therapies to work better and is most
often used to treat metastatic breast cancer, but has also been studied invp#tients
early-stage disease.

Permanent ovarian ablation can be done by surgically removing the ovaries. This
operation is called amophorectomyMore often, ovarian ablation is done with drugs
calledluteinizing hormone-releasing hormofieHRH) analogs, such as goserelin
(Zoladex®) or leuprolide (Luprofi). These drugs stop the signal that the body sends to
ovaries to make estrogens. They can be used alone or with other hormone drugs
(tamoxifen, aromatase inhibitors, fulvestrant) as hormone therapy in pre-meabpa
women.

Chemotherapy drugs may also damage the ovaries of pre-menopausal womgmeo the
longer produce estrogen. In some women, ovarian function returns months or gears lat
but in others, the damage to the ovaries is permanent and leads to menopause. This can
sometimes be a helpful (if unintended) consequence of chemotherapy with regard to
breast 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.

Less commonly used types of hormone therapy

These options were used more often in the past, but are rarely given now. Megestrol
acetate (Mega&® is a progesterone-like drug used that can be used as a hormone
treatment of advanced breast cancer, usually for women whose cancers dpord te
the other hormone treatments. Its major side effect is weight gain, arsdmetimes
used in higher doses to reverse weight loss for people with advanced cancer.

Androgens (male hormones) may rarely be considered after other hormometsabr
advanced breast cancer have been tried. They are sometimes effective; bam tteuse
masculine characteristics to develop such as an increase in body hair and aaleepe

Another option that may rarely be tried when the cancer is no longer responding to othe
hormone drugs is giving high doses of estrogen. The main risk is of serious blood clots
(like DVTs and PEs). This treatment can also cause nausea.

Targeted therapy for breast cancer

As researchers have learned more about the gene changes in cells thedreersehey
have been able to develop newer drugs that specifically target theseshEmgse



targeted drugs work differently from standard chemotherapy (chemo) dhesoften
have different (and less severe) side effects.

If you'd like more information on a drug used in your treatment or a specific drug
mentioned in this section, see our Guide to Cancer Drugs, or call us with the names of the
medicines you're taking.

Drugs that target the HER2/neu protein

In about 1 in 5 patients with breast cancer, the cancer cells have too much offa grow
promoting protein known as HER2/neu (or just HER?2) on their surface. Breast cancers
with too much of this protein tend to grow and spread more aggressively without special
treatment. A number of drugs have been developed that target this protein:

» Trastuzumab (Herceptin)

« Pertuzumab (Perjéth

« Ado-trastuzumab emtansine (Kadcy)a
* Lapatinib (Tykerb)

Trastuzumab and pertuzumab are monoclonal antibodies — man-made versions of a very
specific immune system protein. They are given into a vein (1V).

Ado-trastuzumab emtansine is a monoclonal antibody attached to a chemotherajty drug
is also given IV.

Lapatinib is a targeted drug that is not an antibody. It is given as a pill.
When are these drugs used

Trastuzumab can be used to treat both early- and late-stage breast\&dnsreused to
treat early breast cancer, this drug is usually given for a yeardi#an@ed breast cancer,
treatment doesn’t stop after a year and can last a long time.

Pertuzumab can be given with trastuzumab and chemo therapy to treat advanced breast
cancer. This combination is also used to treat early breast cancer beferg.surg

Ado-trastuzumab emtansine is used to treat advanced breast cancer in women who have
already been treated with trastuzumab.

Lapatinib is used to treat advanced breast cancer. It is most often used ifttinérdioks
that trastuzumab is no longer working.

Side effects

The side effects of these drugs are often mild. Discuss what you can wikpemour
doctor.



Some women do develop heart damage during or after treatment with the antibody drugs
(trastuzumab, pertuzumab, and ado-trastuzumab emtansine). This canh can lead to a
problem calleccongestive heart failurd=or most (but not all) women, this effect lasts a
short time and gets better when the drug is stopped. The risk of heart problems is higher
when if these drugs are given with certain chemo drugs that also can causkaeage,

such as doxorubicin (Adriamycin) and epirubicin (Ellence). Because thesecdrugs

cause heart damage, doctors often check your heart function (with an echocardiogram or
a MUGA scan) before treatment, and check it again every few months while you are
taking the drug. Major symptoms of congestive heart failure are shortnessatf, beg
swelling, and severe fatigue. Let your doctor know if you develop any of these
symptoms.

Lapatinib can cause severe diarrhea, so it is very important to let yotlr ¢era team

know about any changes in bowel habits as soon as they happen. It can also cause
something called hand-foot syndrome, in which that hands and feet become sore and red,
and may blister and peel.

None of these drugs should be given to women who are pregnant because they can harm
and even cause death to the fetus. Women who could become pregnant need to use
effective birth control during treatment.

Drugs that help hormone therapy drugs work better

Palbociclib (Ibranc&) is a drug that can be used along with an aromatase inhibitor to
treat women with advanced hormone receptor-positive breast cancer. This drug blocks
proteins in the cell called cyclin-dependent kinase (CDK) 4 and CDK®6. In loasastr

cells that are hormone receptor positive, blocking these proteins helps stopsthermel
dividing to make new cells. This slows cancer growth.

Palbociclib is a pill that is taken once a day for 3 weeks at a time, withkaoffdeefore
starting again. It is approved to treat advanced hormone receptor—positive,
HER2-negative, breast cancer in women who have gone through menopause.

Side effects tend to be mild and include low red blood cell counts (anemia), fatigue,
nausea, mouth sores, hair loss, and diarrhea. Severe low white blood cell counts can also
occur, which increase the risk of serious infection.

Everolimus (Afinitor®) is a drug that can be used along with a hormone therapy drug to
treat women with advanced hormone receptor-positive breast cancer. Thetarget
therapy drug blocks mTOR, a protein in cells that normally promotes their grodith a
division. By blocking this protein, everolimus can help stop cancer cells from growing
Everolimus may also stop tumors from developing new blood vessels, which can help
limit their growth. In treating breast cancer, this drug seems to help hormoagythe
drugs work better.

Everolimus is a pill taken once a day.



This drug is approved to treat advanced hormone receptor—positive, HER2—-negative,
breast cancer in women who have gone through menopause. It is meant to be used with
exemestane (Aromasin) in these women if their cancers have grown heyile/¢re

being treated with either letrozole or anastrozole (or the cancer gjevteithg shortly

after treatment with these drugs was stopped). This approval was based on lzastudy t
showed that giving everolimus with exemestane was better than exeenaistae in

shrinking tumors and stopping their growth in post-menopausal women with hormone
receptor—positive, HER2—-negative breast cancer that had stopped responding dteletr

or anastrozole.

Common side effects of this drug include mouth sores, diarrhea, nausea, fatigug, fee
weak or tired, low blood counts, shortness of breath, and cough. Everolimus can also
increase blood lipids (cholesterol and triglycerides) and blood sugars, so your ddctor wil
check your blood work periodically while you are on this drug. It can also incyease

risk of serious infections, so your doctor will watch you closely for infectiotewlu

are on treatment.

Everolimus is also being studied for use for earlier stage breast oaitbesther
hormone therapy drugs, and combination with other treatments. This is discussed furthe
in the section “What’s new in breast cancer research and treatment?”

More information about monoclonal antibodies can be found in our doci@aectr
Immunotherapy

For more information about targeted therapy drugs, see our docliargeted Therapy

Bone-directed therapy for breast cancer

When cancer spreads to bones, it can cause pain and lead to bones breaking (fractures)
and other problems. Drugs like bisphosphonates and denosumab can lower the risk of
these problems.

If you'd like more information on a drug used in your treatment or a specific drug
mentioned in this section, see our Guide to Cancer Drugs, or call us with the names of the
medicines you're taking.

Bisphosphonates

Bisphosphonates are drugs that can be used to help strengthen bones and reduce the risk
of fractures and pain in bones that have been weakened by metastatic breast cance
Examples include pamidronate (AreBiand zoledronic acid (Zomé&ta They are given
intravenously (1V).

Bisphosphonates may also help against bone thinning (osteoporosis) that can result from
treatment with aromatase inhibitors or from early menopause as a siteéffe
chemotherapy. There are a number of medicines, including some oral forms of



bisphosphonates, to treat loss of bone strength when it is not caused by cancer spread to
the bones.

Bisphosphonates can have side effects, including flu-like symptoms and bone pain. They
can also lead to kidney problems, so people with poor kidney function may not be able to
be treated with these drugs.

A rare but very distressing side effect of bisphosphonates is osteonecrosiggyiam

the jaw bones or ONJ. It can be triggered by having a tooth removed while gethiegl t

with a 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 hayutay re
dental checkups may help prevent this. Most doctors recommend that you have a dental
checkup and have any tooth or jaw problems treated before starting bisphosphonate
treatment.

Denosumab

Denosumab (XgeVa Prolid) is another drug that can help reduce the risk of problems
from breast cancer metastasis to the bone. It works differently from bpinades.

In studies of patients with breast cancer that had spread to the bone, it seemed to help
prevent problems like fractures (breaks) better than zoledronic acid. laal$®ip
bones even after bisphosphonates stop working.

In patients with cancer spread to bones, this drug is injected under the skin every 4
weeks. Side effects include low blood levels of calcium and phosphate, as well as ONJ
This drug does not seem to affect the kidneys, so it is safe to take if you have kidney
problems.

Denosumab can also be used to strengthen bones in breast cancer patients with weak
bones who are being treated with aromatase inhibitors. When it is used for this purpose, it
is given less often (usually every 6 months).

For more information about treating cancer spread to bones, see our doBoment
Metastases

Clinical trials for breast cancer

You may have had to make a lot of decisions since you've been told you have cancer.
One of the most important decisions you will make is choosing which treatment is best
for you. You may have heard about clinical trials being done for your typeoéicaOr
maybe 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 clitiizds

matching service for a list of clinical trials that meet your medicatiseYou can reach
this service at 1-800-303-5691 or on our website at www.cancer.org/clinicaltrials. You
can also get a list of current clinical trials by calling the Nati@zaicer Institute's

Cancer Information Service toll-free at 1-800-4-CANCER (1-800-422-6237) or by
visiting the NCI clinical trials website at www.cancer.gov/clitticals.

There are requirements you must meet to take part in any clinicalftyial 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 tegdtrithey are the only way
for doctors to learn better methods to treat cancer. Still, they are not rigivefyone.

You can get a lot more information on clinical trials in our document c@lieccal
Trials: What You Need to Know

Complementary and alternative therapies for breast cancer

When you have cancer you are likely to hear about ways to treat your candewver re
symptoms that your doctor hasn't mentioned. Everyone from friends and family to
Internet groups and web sites might offer ideas for what might help you. Me¢iseds

can include vitamins, herbs, and special diets, or other methods such as acupuncture or
massage, to name a few.

What exactly are complementary and alternative therpies?

Not everyone uses these terms the same way, and they are used to refer tdfenant di
methods, so it can be confusing. We agmplementaryo refer to treatments that are
usedalong withyour regular medical car@lternativetreatments are us@astead 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 méidtoalet

used along with regular treatment are meditation to reduce stress, acupuniéipe t

relieve 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. Somseof the
methods may pose danger, or have life-threatening side effects. But the biggesirdange



most cases is that you may lose the chance to be helped by standard mathoahtre
Delays or interruptions in your medical treatments may give the camcertime to
grow 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. Yowwant t
all you can to fight the cancer, and the idea of a treatment with few or no sicts effe
sounds great. Sometimes medical treatments like chemotherapy can be &leeddo t
they may no longer be working. But the truth is that most of these alternative methods
have not been tested and 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 g@untr

» Talk to your doctor or nurse about any method you are thinking about using.

» Contact us at 1-800-227-2345 to learn more about complementary and alternative
methods in general and to find out about the specific methods you are looking at. You
can also find them in the “Complementary and Alternative Medicine” section of our
website.

The choice is yours

Decisions about how to treat or manage your cancer are always yours tdfrpale

want to use a non-standard treatment, learn all you can about the method andoialk to y
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.

Treatment of lobular carcinoma in situ

Since lobular carcinoma in situ is not a true cancer or pre-cancer, often no atenuedi
active treatment is recommended. But because having LCIS increaseskodr r
developing invasive cancer later on, close follow-up is very important. This usually
includes a yearly mammogram and a clinical breast exam. Close followbagphof
breasts is important because women with LCIS in one breast have the saaseohcisk
of developing cancer in either breast. Although there is not enough evidence to
recommend routine use of magnetic resonance imaging (MRI) in addition to
mammograms for all women with LCIS, it is reasonable for these womerk twital
their doctors about their other risk factors and the benefits and limits of bedegedr
yearly with MRI.



Women with LCIS may also want to consider taking tamoxifen or raloxifene éEwist
reduce their risk of breast cancer or taking part in a clinical trial fasboancer
prevention. (See our documeMedicines to Reduce Breast Cancer RiSkey might
also wish to discuss other possible prevention strategies (such as reachingah opti
body weight or starting an exercise program) with their doctor.

A certain kind of LCIS, callegleomorphi¢c may be more likely to turn into invasive
cancer than most kinds of LCIS. Some doctors feel that this kind of LCIS needs to be
removed completely with surgery.

Because LCIS is linked to an increased risk of cancer in both breasts, some wthmen w
LCIS choose to have a bilateral simple mastectomy (removal of both breasts but not
axillary lymph nodes) to lower this risk. This is more often considered if they dther

risk factors for breast cancer, such as a strong family history. Thisenfylowed by
delayed breast reconstruction.

Treatment of ductal carcinoma in situ

In most cases, a woman with DCIS can choose between breast-conserving (8Cgor

and simple mastectomy. BCS is usually followed by radiation therapy. Lymph node
removal (most often a sentinel lymph node biopsy) is not always needed. It may be done
if the doctor thinks the area of DCIS may also contain invasive cancer. The risk of a

area of DCIS containing invasive cancer goes up with tumor size and nuel@ar g

Many doctors will do a sentinel lymph node biopsy if a mastectomy is done for DCIS.
This is because if an area of invasive cancer is found in the tissue removed during a
mastectomy, the doctor won't be able to go back and do a sentinel lymph node procedure
later, and so may have to do a full axillary lymph node dissection.

Radiation therapy given after BCS lowers the chance of the cancergbatk in the

same breast (as more DCIS or as an invasive cancer). BCS withoubrathatapy is

not a standard treatment, but might be an option for certain women who had small areas
of low-grade DCIS that were removed with large enough cancer-freeaurgrgins.

But most women who have BCS for DCIS will require radiation therapy.

Mastectomy may be necessary if the area of DCIS is very large iféhst has several
areas of DCIS, or if BCS cannot completely remove the DCIS (that is, tBesp€&timen
and re-excision specimens have cancer cells in or near the surgical nakginen
having a mastectomy for DCIS may choose to have reconstruction immediaztigr.

If the DCIS is estrogen receptor—positive, treatment with tamoxifen foals ydter
surgery can lower the risk of another DCIS or invasive cancer developing inbeghst.
Women may want to discuss the pros and cons of this option with their doctors.



Treatment of invasive breast cancer, by stage

Breast-conserving surgery (BCS) is often appropriate for eatéige- snvasive breast

cancers if the cancer is small enough, although mastectomy is also an optien. If t

cancer is too large, a mastectomy will be needed, unless pre-operataej(naat)
chemotherapy (chemo) can shrink the tumor enough to allow BCS. In either ase, on
more underarm lymph nodes will need to be checked for cancer. Radiation will be needed
for almost all women who have BCS and some who have mastectomy. Adjuvant systemic
therapy after surgery is typically recommended for all cancersrlgiign 1 cm (about 1/2

inch) across, and also sometimes for smaller tumors. Many patients ted wéh

chemo before surgery (neoadjuvant chemo) rather than after surgery (@ djua0).

If you'd like more information on a drug used in your treatment or a specific drug
mentioned in this section, see our Guide to Cancer Drugs, or call us with the names of the
medicines you're taking.

Stage |

These cancers are still relatively small and either have not spreadymtiteriodes
(NO) or have a tiny area of cancer spread in the sentinel lymph node (N1mi).

Local therapy: Stage | cancers can be treated with either breast conserving surgery
(BCS; sometimes called lumpectomy or partial mastectomy) or n@stgcThe lymph
nodes will also need to be evaluated, either with a sentinel lymph node biopsy or an
axillary lymph node dissection. Breast reconstruction can be done either ahth8rea
as surgery or later.

Radiation therapy is usually given after BCS to lower the chance of thercaming
back in the breast. Women may consider B@tBoutradiation therapy if they are at
least 70 years old and ALL of the following are true:

» The tumor was 2 cm or less across and it has been completely removed.
» The tumor contains hormone receptors and hormone therapy is given.
* None of the lymph nodes removed contained cancer.

In women that meet these criteria, radiation after BCS still lowershitwece of the
cancer coming back, but it in studies it didn’t help them live longer.

Some women who do not meet these criteria may be tempted to avoid radiation, but
studies have shown that not getting radiation increases the chances of the @anog
back which can shorten their lives.

Adjuvant systemic therapy: Most doctors will recommend adjuvant hormone therapy
(either tamoxifen, an aromatase inhibitor, or one following the other) to all women who
have a hormone receptor—positive (estrogen or progesterone) breast cancer, no matter



how small the tumor. Women with tumors larger than 0.5 cm (about ¥4 inch) across may
be more likely to benefit from it. Hormone therapy continues for at least & years

If the tumor is smaller than 1 cm (about %2 inch) across, adjuvant chemo is not usually
offered. Some doctors may suggest chemo if a cancer smaller than 1 cm has any
unfavorable features (such as being high-grade, hormone receptor—negati2e, HER
positive, or having a high score on a gene panel like Oncotype Dx). Adjuvant chemo is
usually recommended for larger tumors.

For HER2-positive cancers, a year of adjuvant trastuzumab (Herceptin) lig usua
recommended as well.

See below for more information on adjuvant therapy.

Stage |l

These cancers are larger and/or have spread to a few nearby lymph nodes.

Local therapy: Stage Il cancers are treated with surgery, either breast conserviagysurg
(BCS) or mastectomy. The lymph nodes will be checked, either with a sentiqpdl lym
node biopsy or an axillary lymph node dissection. Women who had BCS, or who had
large tumors (more than 5 cm across) or cancer cells in the lymph nodesatack wrigh
radiation therapy after surgery. If chemo is also needed after surgergdidigon is

delayed until the chemo is done.

In some cases, breast reconstruction can be done during the surgery to remaneethe c
But if you will need radiation after surgery, it is often better to delay réwmi®n until
after the radiation is complete.

Systemic therapy:Systemic therapy is recommended for women with stage Il breast
cancer. It may be hormone therapy, chemo, HER?2 targeted drugs (sucluasrmab

and pertuzumab/Perjeta), or some combination of these, depending on the woman’s age
and the tumor’s hormone-receptor status and HER2/neu status. Chemo can be given after
surgery (adjuvant) or before surgery (neoadjuvant). Hormone therapy can luk starte

before surgery (as neoadjuvant treatment), but since it continues for & yeass, it

needs to be given after surgery as well. If the cancer is HER2 positive, tdEjfeted

drugs are started with chemo. Both trastuzumab and pertuzumab may be used as a part
neoadjuvant treatment. Then trastuzumab is continued after surgery for a totayeaone

of treatment.

Neoadjuvant treatments are good options for women with large tumors, because they can
shrink the tumor before surgery, possibly enough to make BCS an option. But this
doesn’t improve survival more than giving the drugs after surgery.

See the following section for more information on adjuvant therapy.



Stage Il

For a cancer to be stage lll, the tumor must be large (greater than 5 cm or abbes 2 inc
across) or growing into nearby tissues (the skin over the breast or the onasleeath),
or the cancer has spread to many nearby lymph nodes.

Most often, these cancers are treated with chemo before surgery (naoadpigmo).

For HER2-positive tumors, the targeted drug trastuzumab is given as wedtjrees
along with pertuzumab. This may shrink the tumor enough to allow breast conserving
surgery (BCS). If the tumor doesn’t shrink enough, a mastectomy is done. Folistage |
cancers, sentinel lymph node biopsy is often not an option, so an axillary lymph node
dissection is done as well. Often, radiation therapy is needed after surgest. Bre
reconstruction is usually delayed until after radiation is complete. In s@®s,ca
additional chemo is given after surgery as well. Women with HER2-positiversance
receive trastuzumab after surgery to complete a year of treatment.A\Mathénormone
receptor-positive breast cancers will get adjuvant hormone therapy.

Another option for stage Il cancers is to treat with surgery first. Bedfese tumors

are fairly large and/or have grown into nearby tissues, this usually meanteatorag.

If the patient has fairly large breasts and the cancer hasn’t grown into tisadag, BCS
may be an option. Sentinel lymph node biopsy may be an option for some patients, but
most require an axillary lymph node dissection. Surgery is usually followed by atljuva
systemic chemotherapy, and/or hormone therapy, and/or trastuzumab. Radiation is
recommended after surgery.

Some inflammatory breast cancers are stage lll. They are treihete@adjuvant chemo
(with trastuzumab and sometimes pertuzumab if the cancer is HER2-poditike). |
cancer doesn’t shrink with chemo, radiation may be given. This is followed by a
mastectomy and axillary lymph node dissection. After surgery, radiaticapther given
(if it wasn’t given before surgery). Women with hormone receptor-positiveecaiace
given hormone therapy after surgery, and those with HER2-positive cancersgare ¢
trastuzumab after surgery to complete a year of treatment. Some womentmay ge
additional chemo after surgery, but this is rare. Inflammatory breastraamtiscussed in
more detail in our documeiiflammatory Breast Cancer

Drug treatment for stages | to Il breast cancer

Most women with breast cancer are treated with some kind of drug therapymayhis
include chemo, HER? targeted drugs, hormone therapy, or some combination of these.

Chemotherapy: Chemo 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 might additionally benefit from having chemo alithg w
their hormone therapy, based on the stage and characteristics of their tumor.



Chemo (either before or after surgery) can decrease the risk of the camoeg back,

but it does not remove the risk completely. Before deciding if it's right for you, it is
important to understand the chance of your cancer returning and how much treatinent w
decrease that risk.

Your doctor should discuss what specific drug regimens are best for you based on you
cancer, its stage, your other health issues, and your preferences. The lygoal ¢
regimens are listed in the chemotherapy section. The length of treatmeht teges

from 3 to 6 months.

Hormone therapy: Hormone therapy is recommended to all women with hormone
receptor—positive invasive breast cancer regardless of the size of the tuh@nomber
of lymph nodes with cancer cells. Hormone therapy is not likely to be effective for
women with hormone receptor-negative tumors, so it is not offered to those women.

Women who have gone through menopause and who have hormone receptor—positive
tumors will generally get adjuvant hormone therapy either with an aromatasieonhi

(such as anastrozole/Arimidex, letrozole/Femara, or exemestangain) for 5 years.
Another option is to take tamoxifen for 2 to 5 years followed by an aromatase inhibitor
for 3 to 5 more years. For women who can't take aromatase inhibitors, an akkemati
tamoxifen for 5 to 10 years. Aromatase inhibitors don’t help if the ovaries ar#ofing

(and producing estrogen), so women who had their uterus removed (a hysterectomy) but
still have their ovaries may need to have blood tests to check hormone levels to see if
they have gone through menopause before taking an aromatase inhibitor. Women who
stopped having periods during or after chemo may also need their hormone legdls test
to check for menopause in Many women whose periods stopped from chemo have not
truly gone through menopause, and the periods will return.

For women who haven’t gone through menopause, the most common treatment is
tamoxifen, which block the effects of estrogen. This is taken for 5 to 10 years. Some
doctors also give a luteinizing hormone-releasing hormone (LHRH) analagh whi
temporarily stops the ovaries from functioning. Another (permanent) option isaurgi
removal of the ovaries (oophorectomy). Still, it is not clear that removing theewar
stopping them from working helps tamoxifen work better for cancers that have been
removed completely, so these treatments are not standard. If you become post-
menopausal during tamoxifen treatment (either naturally or because yoesara
removed), you may be switched from tamoxifen to an aromatase inhibitor. Stillnwome
may stop having periods on tamoxifen without truly going through menopause, so blood
tests of hormone levels are often needed to see if you are in menopause and dan benefi
from aromatase inhibitors. Another option for pre-menopausal women (instead of
tamoxifen), is taking a LHRH analog to turn off the ovaries along with an sasma
inhibitor.

Getting hormone therapy and chemo together can make the chemo less gffective
hormone therapy is usually not started until after chemo is completed.



HER?2 targeted drugs:Women who have HER2-positive cancers are usually given
trastuzumab along with chemo as part of their treatment. If the treatnggvensbefore
surgery, pertuzumab may be given, as well. After the chemo is finished, theunaabu
is continued to complete a year of treatment.

Because these drugs can lead to heart problems, heart function is watcblydiciasg
treatment with tests such as echocardiograms or MUGA scans.

Online tools to help make decisionsTo decide if adjuvant therapy is right for you, you
might want to visit the Mayo Clinic website at www.mayoclinic.com and tyggivant
therapy for breast cancer" into the search box. You will find a page that will heljo y
understand the possible benefits and limits of adjuvant therapy.

Other online guides, such as www.adjuvantonline.com, are designed to be usedhby heal
care professionals. This website provides information about your risk of ther canc
returning within the next 10 years and what benefits you might expect from hormone
therapy and/or chemotherapy. You may want to ask your doctor if he or she usés.this si

Stage IV

Stage IV cancers have spread beyond the breast and lymph nodes to other parts of the
body. Breast cancer most commonly spreads to the bones, liver, and lung. As the cancer
progresses, it may spread to the brain, but it can affect any organ, even the eye.

Although surgery and/or radiation may be useful in some situations (see beloarpisyst
therapy is the main treatment. Depending on many factors, this may corisnohe
therapy, chemotherapy, targeted therapies, or some combination of theseriteat
Treatment can shrink tumors, improve symptoms, and help patients live longer, but it
isn't able to cure these cancers (make the cancer go away and stay away).

Patients with hormone receptor-positive cancers are often treated firétoumone
therapy. Women who are post-menopausal may be treated first with palbocieix@pr
along with a hormone drug like letrozole (Femara). Women who haven'’t yet gone
through menopause are often treated first with tamoxifen. But because hormapg ther
can take months to work, chemo is often the first treatment for patients withsseri
problems from their cancer spread, such as problems breathing.

Hormone therapy isn’t helpful for hormone receptor-negative cancers, so chiéemo is
main treatment for women with these cancers.

Trastuzumab may help women with HER2-positive cancers live longer ifiitan gith
the first chemo for stage IV disease. Trastuzumab can also be given withrtizaeor
therapy drug letrozole. Other options include ado-trastuzumab emtansine (Kadcyla
giving pertuzumab with chemo and trastuzumab. Treatment with ado-trastuzumab
emtansine continues until the cancer starts growing again. It is not cledorigpw
treatment with trastuzumab (with or without pertuzumab) should continue.



All of the systemic therapies given for breast cancer—hormone therapyo caieth
targeted therapies—have possible side effects, which were described in previmnss
Your doctor will explain to you the benefits and risks of these treatments before
prescribing them.

Radiation therapy and/or surgery may also be used in certain situations, such as:
* When the breast tumor is causing an open wound in the breast (or chest)
* To treat a small number of metastases in a certain area
» To prevent bone fractures
* When an area of cancer spread is pressing on the spinal cord
* To treat a blockage in the liver
 To provide relief of pain or other symptoms
* When the cancer has spread to the brain

If your doctor recommends such local treatments, it is important that you tamdietiseir
goal—whether it is to try to cure the cancer or to prevent or treat symptoms.

In some cases, regional chemo (where drugs are delivered directly artaia area,
such as the fluid around the brain or into the liver) may be useful as well.

Treatment to relieve symptoms depends on where the cancer has spreadnipte, exa

pain from bone metastases may be treated with external beam radiatipy Hretéor
bisphosphonates such as pamidronate (Aredia) or zoledronic acid (Zometa). Most doctors
recommend bisphosphonates or denosumab (Xgeva), along with calcium and vitamin D,
for all patients whose breast cancer has spread to their bones. For more iofoatiatit
treatment of bone metastases, see our docuBwer® Metastasis

Advanced cancer that progresses during treatmenfTreatment for advanced breast
cancer can often shrink the cancer or slow its growth (often for many \ieairsfter a
time, it stops working. Further treatment at this point depends on several factors,
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 horm@ps the
switching to another type of hormone therapy sometimes helps. If either letrozol
(Femara) or anastrozole (Arimidex) were given, using everolimusi{éf) with

exemestane may be an option. If hormone drugs stop working, chemo is usually the next
step.

If the cancer is no longer responding to one chemo regimen, trying another may be
helpful. Many different drugs and combinations can be used to treat breast cancer.



However, each time a cancer progresses during treatment it becomdslgshdt
further treatment will have an effect.

HER2-positive cancers that no longer respond to trastuzumab might respond to lapatinib
Lapatinib also attacks the HER2 protein. This drug is often given along with the
chemotherapy drug capecitabine (Xeloda), but it can be used with other chemo drugs
with trastuzumab, or even alone (without chemo). Other options for women with HER2
positive cancers include giving pertuzumab with chemo and trastuzumab and using the
drug ado-trastuzumab emtansine.

Because current treatments are very unlikely to cure advanced brezest dayou are in
otherwise good health, you may want to think about taking part in clinical trials of other
promising treatments.

Recurrent breast cancer

Cancer is calledecurrentwhen it come backs after treatment. Recurrence can be local
(in the same breast or in the mastectomy scar) or in a distant area. Rasdy/chncer
comes back in nearby lymph nodes. This is cakggibnalrecurrence. Cancer that is
found in the opposite breast is not a recurrence—it is a new cancer that reguves it
treatment.

Local recurrence: For women whose breast cancer has recurred locally, treatment
depends on their initial treatment. If you had breast-conserving surgeryl a loca
recurrence in the breast is usually treated with mastectomy. If thé tr@ément was
mastectomy, recurrence near the mastectomy site is treatehdyimg the tumor

whenever possible. This is followed by radiation therapy, but only if none had been given
after the original surgery. (Radiation can't be given to the saméwacea) In either case,
hormone therapy, targeted therapy (like trastuzumab), chemo, or some combination of
these may be used after surgery and/or radiation therapy.

Regional recurrence:When breast cancer comes back in nearby lymph nodes (such as
those under the arm or around the collar bone), it is treated by removing those lymph
nodes. This may be followed by radiation treatments aimed at the area.iSystem
treatment (like chemo, targeted therapy, or hormone therapy) may be cahsitier¢he
local treatment as well.

Distant recurrence: In general, women whose cancer comes back in organs like the
bones, lungs, brain, etc., are treated the same way as those found to have stage IV brea
cancer in these organs when they were first diagnosed (see treatmermgedvstd he

only difference is that treatment may be affected by previous treat@mevman has

had.

Should your cancer come back, our docunvghen Your Cancer Comes Back: Cancer
Recurrencecan provide you with more general information on how to manage and cope
with this phase of your treatment.



Treatment of breast cancer during pregnancy

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, so it
not recommended for pregnant women with breast cancer. Since breast-conserving
surgery (BCS) needs to be followed with radiation, BCS is only an option if radiation can
be delayed until after the baby is delivered. But breast biopsy procedures and eve
mastectomy and lymph node removal can be done safely in pregnancy.

For a long time it was assumed that chemotherapy (chemo) was dangerousttsthe fe

But several studies have found that using certain chemo drugs during the second and third
trimesters (the fourth to ninth months) does not increase the risk of birth defszasisB

of concern about the potential damage to the fetus, the safety of chemo during the first
trimester (the first 3 months) of pregnancy has not been studied.

Both hormone therapy and targeted therapy can affect the fetus and should notde starte
until after the baby is born.

Many chemo and hormone therapy drugs can enter breast milk and could be passed on to
the baby, so breastfeeding is not usually recommended during chemo, hormone, or
targeted therapy.

If you’d like more information on a drug used in your treatment, see our Guide to Cancer
Drugs, or call us with the names of the medicines you're taking.

For more information, see our documeneégnancy and Breast Cancer

More treatment information for breast cancer

For more details on treatment options—including some that may not be addressed in this
document—the National Cancer Institute (NCI) and the National ComprehensigerCa
Network (NCCN) are good sources of information.

The NCI provides treatment guidelines via its telephone information center (1-800-4-
CANCER) and its website (www.cancer.gov). Detailed guidelines intefudtause by
cancer care professionals are also available on www.cancer.gov.

The NCCN, made up of experts from many of the nation's leading cancescenter
develops cancer treatment guidelines for doctors to use when treatingspdtierse are
available on the NCCN website (www.nccn.org).



What should you ask your doctor about
breast cancer?

It is important for you to have frank, open discussions with your cancer care team. Don'
be 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
outlook?

* Do | need to have other tests 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 I need or want it?

» What are the pros and cons of having it done right away or waiting until later?

* What will my breasts look and feel like after my treatment? Will | havenabr
sensation in them?

» How long will treatment last? What will it be like? Where will it be done?
» What should | do to get ready for treatment?

» Will I need a blood transfusion?

» Should | follow a special diet or make other lifestyle changes?

» What are the chances my cancer will come back with the treatment progedmasev
discussed? What would we do if that happens?

» Will I go through menopause as a result of the treatment?
* Will I be able to have children after my treatment?

* What type of follow-up will | need after treatment?



Be sure to write down any questions that occur to you that are not on this list. For
instance, you might want specific information about recovery times so thatiyqlaca

your work 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 copigs of y
medical records, pathology reports, and radiology reports may be useful in casslyou wi
to seek a second opinion at a later time.

What happens after treatment for breast
cancer?

For many women with breast cancer, treatment may remove or destrontke ca
Completing treatment can be both stressful and exciting. You may be relieveidho fi
treatment, but find it hard not to worry about cancer coming back. (When cancer comes
back after treatment, it is calleecurrence) This is a very common concern in people

who have had cancer.

It may take a while before your fears lessen. But it may help to know tihgtcaacer
survivors have learned to live with this uncertainty and are leading full lives. Our
documentiving with Uncertainty: The Fear of Cancer Recurregoges more detailed
information on this.

For other people, the cancer may never go away completely. These pepgjetma
regular treatments with chemotherapy, radiation therapy, or other tréatiodry to help
keep the cancer in check. Learning to live with cancer that does not go away can be
difficult and very stressful. It has its own type of uncertainty. Our docuweenh

Cancer Doesn't Go Awawlks more about this.

Follow-up care

When treatment ends, your doctors will still want to watch you closely. Itys ve

important to go to all of your follow-up appointments. During these visits, your doctor

will ask questions about any problems you may have and may do exams and lab tests or
x-rays and scans to look for signs of cancer or treatment side effects.

Almost any cancer treatment can have side effects. Some may lastfoneéks to
months, but others can last the rest of your life. This is the time for you to tadlrto y
cancer care team about any changes or problems you notice and any questions or
concerns you have.

At first, your follow-up appointments will probably be scheduled for every 3 to 6 months
The longer you have been free of cancer, the less often the appointments are needed.
After 5 years, they are typically done about once a year. If you had bosastrang

surgery, you will get a mammogram about 6 months after surgery and radiation are



completed, and then at least every year. Women who had a mastectomy should continue
to have yearly mammograms on the remaining breast.

If you are taking tamoxifen or toremifene, you should have pelvic exams eaaary y
because these drugs can increase your risk of uterine cancer. This mgles m

women who have gone through menopause. Be sure to tell your doctor right away about
any abnormal vaginal bleeding, such as vaginal bleeding or spotting aftepause,

bleeding or spotting between periods, or a change in your periods. Although this is
usually caused by a non-cancerous condition, it can also be the first sign of uterine
cancer.

If you are taking an aromatase inhibitor for early stage breast cancedogtar 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, CTs, bone
scans, and chest x-rays are not a standard part of follow-up because they don’t help a
woman treated with breast cancer live longer. But they will be done (as edjidagou

have symptoms or physical exam findings that suggest that the cancer hasirdthese

and other tests may also be done as part of evaluating new treatments biytiglitsca

If symptoms, exams, or tests suggest a recurrence, imaging tests anchay, CT

scan, PET scan, MRI scan, bone scan, and/or a biopsy may be done. Your doctor may
also look for circulating tumor cells in the blood or measure levels of blood tumor

markers such as CA-15-3, CA 27-29, or CEA. The blood levels of tumor markers 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 aren't alwayslhélfifey are

elevated, your doctor might use them to monitor the results of therapy.

If cancer does recur, your treatment will depend on the location of the cancenand w
treatments you've had before. It may mean surgery, radiation therappneotimerapy,
chemotherapy, targeted therapy, or some combination of these. For more information on
how recurrent cancer is treated, see the section “Treatment of invasiviecaress, by
stage.” For more general information on dealing with a recurrence, see ouretibcum
When Your Cancer Comes Back: Cancer Recurtence

It is also important to keep health insurance. Tests and doctor visits cost a lot, and even
though no one wants to think of their cancer coming back, this could happen.

Lymphedema after breast cancer treatment

Lymphedema, or swelling of the arm from buildup of fluid, may occur any time afte
treatment for breast cancer. Any treatment that removes the axjitapy Inodes or gives
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 tlog arm
hand on the same side that was treated for breast cancer. Any swellingssigbtne
injury 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 dawglopi
lymphedema 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 shauld foc
on 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 our documéymphedema: What Every Woman with Breast Cancer
Should Know

Emotional aspects of breast cancer

It is important that your focus on tests and treatments does not prevent you from
considering your emotional, psychological, and spiritual health as well. Once your
treatment ends, you may find yourself overwhelmed by emotions. This happens to a lot of
people. You may have been going through so much during treatment that you could only
focus on getting through your treatment.

Now you might find that you think about the possibility of your own death, or the effect
of your cancer on your family, friends, and career. You may also begiret@hgate

your relationship with your spouse or partner. Unexpected issues may also caus
concern—for instance, as you become healthier and have fewer doctor visits,| yg&ae wil
your health 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, friemtgrca
support groups, church or spiritual groups, online support communities, or individual
counselors.

Almost everyone who has been through cancer can benefit from getting some 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-ontoadrugted

friend or counselor. Whatever your source of strength or comfort, make sure you have a
place to go with your concerns.

The cancer journey can feel very lonely. It is not necessary or retdigiit all by
yourself. And your friends and family may feel shut out if you decide not to include



them. Let them in—and let in anyone else who you feel might help. If you swea'

who can help, call your American Cancer Society at 1-800-227-2345 and we can put you
in touch with an appropriate group or resource. You may also want to see our document
Distress in People with Cancésr more information.

In younger women

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. Some ca
feel isolated. For some women, chemotherapy may have caused early menopiabse, w
can be very distressing on its own. There may also be sexual difficulties. i$hess

may be helped with counseling and support groups directed at younger breast cancer
survivors.

Body image after breast cancer treatment

Along with having to cope with the emotional stress that cancer and its treament
cause, many women with breast cancer also find themselves dealing with dhahges
appearance as a result of their treatment.

Some changes may be short term, such as hair loss. But even short-term clianges
have 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
accessories. For a list of some companies that sell wigs and otherckasaes, see our
documenBreast Prostheses and Hair Loss Accessories Algtrnatively, some women
may choose to use their baldness as a way to identify themselves as bresgist canc
survivors.

Other changes are more permanent, like the loss of part or all of a breasa$ts)ater
surgery. Some women may choose reconstructive surgery to address this, wtsle other
may opt for a breast form.

Regardless of the changes you may experience, it's important to know that Hthnee

and support out there to help you cope with these changes. Speaking with your doctor or
other members of your health care team is often a good starting point. fienateca

many support groups available, such as the American Cancer Society's Reach To
Recovery program. Call 1-800-227-2345 or visit our website to learn more about
programs in your area.

Breast forms and bras vs. breast reconstruction

After a mastectomy, you may consider having the breast mound rebuilt or rectaust
This is usually something that is discussed before surgery to treat the &eusions
about the type of reconstruction and when it will be done depend on each woman's



medical situation and personal preferences. There are several typssnstmective
surgery available. Some use saline (saltwater) or silicone implants, athérs use

tissues from other parts of your body. You may also consider some type of recmmstruc
if you had breast-conserving surgery. Sometimes tissue from the other $reasbved

so that the breasts look more symmetrical (even).

For a discussion of the different breast reconstruction options, see our doBueaastt
Reconstruction After Mastectomy

A breast formis a prosthesis (artificial body part) worn either inside a bra or attdoche

the body to simulate the appearance and feel of a natural breast. For women who have
had a mastectomy, breast forms can be an important alternative to breastueonst
Some women might not want further surgery, knowing that breast reconstruction can
sometimes require several procedures to complete.

If you are planning on using a breast form, your doctor will tell you when you have
healed enough to be fitted for a permanent breast form or prosthesis. Most of timsse for
are made from materials that mimic the movement, feel, and weight ofIrnestsua. A
properly weighted form provides the balance your body needs for correctepastur
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 f

Take time to shop for a good fit, comfort, and an attractive, natural appearance in the bra
and under 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 extenddpdan he
increasing the circumference of the bra so that it does not bind the chest tgo tightl
Heavy-breasted women can relieve pressure on shoulder straps by slipparghaulder
pad under one or both straps.

If you decide to wear your breast form in a pocket in your bra, you can have golarre
bra adapted. There are also special mastectomy bras with the pockets aweaay #
the breast form causes any kind of skin irritation, use a bra with a pockaur lbra has
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 safnfeinses
called aleisureor nightbra.

For a list of companies that sell breast prostheses and other accessoaesdseament
Breast Prostheses and Hair Loss Accessories List.

Insurance coverage of breast prostheses can vary. Be sure to read your insli@nce
to 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. Wheaspgc



bras or breast forms, mark the bills and any checks you write "surgicaditdte and
Medicaid can be used to pay for some of these expenses if you are eligiblesiltie ¢
breast forms and bras with pockets may be tax deductible, as may the cost if yau have
bra altered. Keep careful records of all related expenses.

Some insurance companies will not cover both a breast prosthesis and recoastructi
surgery. That can mean that if you submit a claim for a prosthesis or bra to your
insurance company, in some cases the compéhgot cover reconstruction, should you
choose this procedure in the future. Make sure you get all the facts hejorgting any
insurance claims.

If you have questions, call your local ACS Reach To Recovery volunteer. Shevaiill g
you suggestions, additional reading material, and advice. Remember thheshekere
and will probably understand.

Sexuality after breast cancer

You may have concerns about sexuality after breast cancer. Physiogésliguch as

those after surgery) make some women less comfortable with their bodies. Some
treatments for breast cancer, such as chemotherapy, can change yaunreherrals and
may negatively affect sexual interest and/or response. For women in their Wswho
may be focused on choosing a partner or having children, a diagnosis of breastaancer
be especially difficult.

Sexual impact of surgery and radiation

Breast cancer treatments like surgery and radiation can damage to asvieelargs of
attractiveness. In our culture, we are taught to view breasts as a basicheauty and
femininity. If a breast has been removed, a woman may worry about whetherther pa
will still find her attractive. She may also be worried about not being able tp smjoal
stimulation in the affected breast.

Even after having a breast removed, some women still enjoy being stroked &®und t
area of the healed scar. Others dislike being touched there and may no longeraven enj
being touched on the remaining breast and nipple. Some women who have had a
mastectomy may feel self-conscious in certain sexual positions whereghef éhe

missing breast is more visible.

Although there may be emotional effects, breast surgery or radiation to this loliees
not physically decrease a woman's sexual desire. Nor does it decredsbéth¢o have
vaginal lubrication or normal genital feelings, or to reach orgasm. And acgdadi
recent research, most women with early-stage breast cancer have gaodamot
adjustment and sexual satisfaction within a year after their surgenyrépert a quality
of life similar to women who never had cancer.



A few women have chronic pain in their chests and shoulders after surgery. During
intercourse, supporting these areas with pillows and avoiding positions where your
weight rests on your chest or arms may help.

If you had breast-conserving surgery followed by radiation therapy, the bragde
scarred. It also may be a different shape or size. During radiation thdrapkin may
become red and swollen, and the breast may be a little tender. This improves over time
after radiation is finished.

Sexual impact of breast reconstruction

Breast reconstruction restores the shape of the breast, but it cannot restotdreasha
sensation. The nerve that supplies feeling to the nipple runs through the deep breast
tissue, and it gets disconnected during surgery. In a reconstructed breastlinigeof
pleasure from having the nipple touched is lost. A rebuilt nipple has much less.feeling

In time, the skin on the reconstructed breast will regain some sensitivity but grakiabl
not give the same kind of pleasure as before mastectomy.

Effect on your partner

Relationship issues are also important because the cancer diagnosis can be ver
distressing for the partner, as well as the patient. Partners are usanakyreed about
how to express their love physically and emotionally after treatment, apasairgery.
But breast cancer can be a growth experience for couples — especially viherspake
part in decision-making and go along to treatments.

More information about this can be found in our docunsexuality for the Woman with
Cancer

Pregnancy after breast cancer

Some treatments for breast cancer, such as certain chemo drugs, ntay\affean’s
ability to have a baby (fertility). Still, many women are able to becomgnant after
treatment. The best time to talk with your doctor about fertilibei®re starting breast
cancer treatment.

Because many breast cancers are sensitive to estrogen, thererhesrtoern that if a

woman has been treated for breast cancer, high hormone levels during pregnancy might
increase the chance of the cancer coming back. Studies have shown, though, that
pregnancy does not increase the risk of the cancer coming back after suiccessf
treatment.

Still, many doctors advise breast cancer survivors to wait at leastafe= all
treatment has finished before trying to get pregnant, though the best letigtk tf wait



is not clear. Two years is thought to give them the chance to find any eanyaotthe
cancer, which could affect a woman’s decision to become pregnant. Still, this iadvice
not based on data from any clinical trials. And some studies point out that breast cance
can come back after the 2-year mark, so every case is different. Each waoasion is
based on many things, such as her age, fertility, desire for more pregnéaypeeof

breast cancer, risk of an early relapse, and the potential effect estragéave on her

risk of a breast cancer coming back.

Women taking chemotherapy, hormone therapy, or targeted therapy should tahewith t
doctors before trying to become pregnant. These drugs could affect a growingdetus
isn’t safe to get pregnant until all treatment is complete. Stoppingieaakarly can
increase the risk of the cancer growing or coming back.

There is no proof that a woman’s past breast cancer has any direcoeffestbaby.
Researchers have found no increased rate of birth defects or other farigesdth
concerns in children born to women who have had breast cancer.

There’s also no proof that breastfeeding after breast cancer treatméensisorvival.

But women who have had breast surgery and/or radiation should know that they may
have problems breastfeeding from the affected breast. Studies have shown retkuced m
production in that breast as well as structural changes that can makeuttdafid

painful for the baby to latch onto the breast.

Another important thing to remember is that chemotherapy for breast ctstceaa
damage the ovaries, sometimes causing immediate or delayed infezalitger
treatment can also cause women to delay trying to get pregnant. These tiagéther
often mean that a woman has less chance of getting pregnant after breast canc
treatment. For more about how cancer treatment can affect fertilitguse®cument
calledFertility and Women With Cancer

All women who have or have had had breast cancer and are thinking about having
children should talk with their doctors about how treatment could affect their chances for
pregnancy. This discussion should also cover the risk of the cancer coming back. In many
cases, counseling can help women sort through the choices that come with surviving
breast cancer and planning a pregnancy.

Post-menopausal hormone therapy after breast cancer

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 helgerelie
menopausal symptoms.

Unfortunately, many women experience menopausal symptoms after me&tnmareast
cancer. This can happen naturally, as a result of post-menopausal women stopping PHT



or in pre-menopausal women as a result of chemotherapy or ovarian ablation.féamoxi
and aromatase inhibitors can also cause menopausal symptoms such as hot flashes.

In the past, doctors have offered PHT after breast cancer treatment to suafifieeing

from severe symptoms because early studies had shown no harm. But a we#dlesig
clinical trial (the HABITS study) found that breast cancer survivors taRk§ were

much more likely to develop a new or recurrent breast cancer than women who were not
taking the drugs. This is why most doctors now feel that if a woman was previously
treated for breast cancer, taking PHT would be unwise.

Women might want to discuss with their doctors alternatives to PHT to help witficspeci
menopausal symptoms. Some doctors have suggested that phytoestrogens (estrogen-like
substances from certain plant sources, such as soy products) may be sdfer tha

estrogens used in PHT. However, although eating soy foods seems to be safestfor brea
cancer survivors, there is not enough information available on phytoestrogen supplements
to fully evaluate their safety.

Drugs without hormonal properties that may be somewhat effective in treatifigdinas
include the antidepressant venlafaxine (Eff€xathe blood pressure drug clonidine, and
the nerve drug gabapentin (NeuroffjinrAcupuncture also seems to be helpful in treating
hot flashes. For women taking tamoxifen, it's important to note that some antsaepses
known asSSRIsmay interact with tamoxifen and could make it less effective. Ask your
doctor about any possible interactions between tamoxifen and any drugs you may be
taking.

Seeing a new doctor after breast cancer treatment

At some point after your cancer diagnosis and treatment, you may find yoeeself a

new doctor who does not know anything about your medical history. It is important that
you be able to give your new doctor the details of your diagnosis and treatment.
Gathering these details soon after treatment may be easier thgridrget them at some
point in the future. Make sure you have the following information handy:

» A copy of your pathology report(s) from any biopsies or surgeries
* If you had surgery, a copy of your operative report(s)

* If you were in the hospital, a copy of the discharge summary that doctors prepare
when patients are sent home

* If you had radiation therapy, a copy of your treatment summary

« If you had systemic therapy (hormone therapy, chemotherapy, or targetguyjhar
list of your drugs, drug doses, and when you took them



The doctor may want copies of this information for his records, but always keep copies
for yourself.

Can | get another cancer after having breast cancer?

Cancer survivors can be affected by a number of health problems, but often @ieistgre
concern is facing cancer again. If a cancer comes back afterdraatms called a
“recurrence.” But some cancer survivors may develop a new, unrelatezt &ater. This

is called a “second cancer.” No matter what type of cancer you have hadillit is s
possible to get another (new) cancer, even after surviving the first.

Unfortunately, being treated for cancer doesn’t mean you can't get another. ¢2eaple
who have had cancer can still get the same types of cancers that other pedpliacte
certain types of cancer and cancer treatments can be linked to a hegluéroertain
second cancers.

Women who have had breast cancer can get any type of second cancer, but they have a
increased risk of:

» A second breast cancer (this is different than the first cancer coming back)
* Salivary gland cancer

» Esophagus cancer

» Stomach cancer

» Colon cancer

 Uterine cancer

» Ovarian cancer

» Thyroid cancer

* Soft tissue cancer

* Melanoma of the skin

* Acute myeloid leukemia (AML)

The most common second cancer seen in survivors of breast cancer is another breast
cancer. The new cancer can occur in the opposite breast, as well as is the ashfierbre
women who were treated with breast-conserving surgery (such as a lumpedtoeny)

risk of a second breast cancer is increased no matter what treatment & tisedirfst
cancer, so it is likely linked to the same thing that caused the first cakeayehetics or

a hormonal risk factor.



For some second cancers, shared genetic risk factors may play a rolearkplegx
women with mutations in thBRCAgenes have a high increased risk of both ovarian
cancer and breast cancer.

Cancers linked to radiation treatment

The risk of lung cancer is not increased overall after breast cancer,Jomicitgased in
women who had radiation therapy for breast cancer. The higher lung cancerirgk is f
seen 10 years after radiation, and gets higher over time. The risk of lung céercer af
radiation is even higher in women who smoke.

Radiation therapy to the breast also increases the risk of sarcomas of bk®ld ves
(angiosarcomas), bone (osteosarcomas), and other connective tissues. iterseaca
most often seen in the remaining breast area, chest wall, or in the arm thatrhad bee
treated with the radiation therapy. This risk remains high even 30 yearsedterent.

Breast radiation is linked to a higher risk of leukemia and myelodysplgsticasne.
Overall, though, the risk is low — less than half a percent.

Cancers linked to chemotherapy

There is a small risk of developing leukemia and myelodysplastic syndrtene af
chemotherapy for early breast cancer. The risk is higher if both chemaotlaechp

radiation therapy are given, Some studies found the highest risk in patiated trih
chemotherapy drugs known as alkylating agents. The chemo drug, cyclophogpham
(Cytoxarf), which is commonly used to treat early breast cancer is an alkylating age

The risk of leukemia and myelodysplastic syndrome with cyclophosphamidedreas

goes up as the amount of the drug given goes up and as dose intensity increases (when
doses of the drug are given closer together). Still, a recent study foundadmall risk

of leukemia and myelodysplastic syndrome of about half of one percent.

Cancers linked to treatment with tamoxifen

Taking tamoxifen lowers the chance of hormone receptor-positive breast cancey com
back. It also lowers the risk of a second breast cancer. Tamoxifen does, howesasginc
the risk for uterine cancer (endometrial cancer and uterine sarcoria)h&tverall risk

of uterine cancer in most women taking tamoxifen is low, and studies have shown that
the benefits of this drug in treating breast cancer are greater thasktb&a second

cancer.

Follow-up care

After completing treatment for breast cancer, you should still seedgator regularly to
look for signs that the cancer has come back or spread. If you have not had both breasts



removed, you need annual mammograms to screen for breast cancer. You should also
follow the American Cancer Society guidelines for the early detectioarafer, such as
those for colorectal cancer and cervical cancer. Experts do not recommend dogalddi
testing to look for second cancers unless you have symptoms.

Let your doctor know about any new symptoms or problems, because they could be
caused by the cancer coming back or by a new disease or second cancer. pla; exam
abnormal menstrual bleeding, such as bleeding or spotting after menopause an betwee
periods can be a symptom of uterine cancer.

Survivors of breast cancer should stay away from tobacco products. Smoking increases
the risk of many cancers and might further increase the risk of some of tinel sec
cancers seen after breast cancer.

To help maintain good health, survivors should also:

» Achieve and maintain a healthy weight

» Adopt a physically active lifestyle

» Consume a healthy diet, with an emphasis on plant foods

* Limit consumption of alcohol to no more than 1 drink per day
These steps may also lower the risk of some cancers.

SeeSecond Cancers in Adulisr more information about causes of second cancers.

Lifestyle changes after breast cancer treatment

You can't change the fact that you have had cancer. What you can change is hoa you |
the rest of your life — making choices to help you stay healthy and feellasswelu can.

This can be a time to look at your life in new ways. Maybe you are thinking about how to
improve your health over the long term. Some people even start during canoeentea

Making healthier choices

For many people, a diagnosis of cancer helps them focus on their health in ways they
may not have thought much about in the past. Are there things you could do that might
make you healthier? Maybe you could try to eat better or get more exétaigae you

could cut down on alcohol, or give up tobacco. Even things like keeping your stress level
under control may help. Now is a good time to think about making changes that can have
positive effects for the rest of your life. You will feel better and you algb be

healthier.

You can start by working on those things that worry you most. Get help with those that
are harder for you. For instance, if you are thinking about quitting smoking and need



help, call the American Cancer Society for information and support. This tobacco
cessation and coaching service can help increase your chances of quittjogd.

Eating better

Eating right can be hard for anyone, but it can get even tougher during andraftar ca
treatment. Treatment may change your sense of taste. Nausea canlidera.prou may
not feel like eating and lose weight when you don't want to. Or you may have gained
weight that you can't seem to lose. All of these things can be very frustrating

If treatment caused weight changes or eating or taste problems, do theubemsh and

keep in mind that these problems usually get better over time. You may find itdelps

eat small portions every 2 to 3 hours until you feel better. You may also want to ask you
cancer team about seeing a dietitian, an expert in nutrition who can give yoandeas

how to deal with these treatment side effects.

One of the best things you can do after cancer treatment is put healthyhebiisgnto
place. You may be surprised at the long-term benefits of some simple changes, like
increasing the variety of healthy foods you eat. Getting to and stayanigeatlthy weight,
eating a healthy diet, and limiting your alcohol intake may lower your eis& humber
of types of cancer, as well as having many other health benefits.

Rest, fatigue, and exercise

Extreme tiredness, called fatigue, is very common in people treatechtmrcdhis is not
a normal tiredness, but a "bone-weary" exhaustion that doesn't get bettersivitFor
some people, fatigue lasts a long time after treatment, and can make it hiaearfoo t
exercise and do other things they want to do. But exercise can help reduee fatigu
Studies have shown that patients who follow an exercise program tailored to their
personal needs feel better physically and emotionally and can cope better, too.

If you were sick and not very active during treatment, it is normal for ymasE,

endurance, and muscle strength to decline. Any plan for physical activity shoudrfit

own situation. A person who never exercises will not be able to take on the same amount
of exercise as someone who plays tennis twice a week. If you haven'sedenca few

years, you will have to start slowly — maybe just by taking short walks. Yoweadn r

more in our documemiutrition and Physical Activity During and After Cancer

Treatment: Answers to Common Questions.

Talk with your health care team before starting anything. Get theiroopafiout your
exercise plans. Then, try to find an exercise buddy so you're not doing it aloneg Havin
family or friends involved when starting a new exercise program can givthgbextra
boost of support to keep you going when the push just isn't there.



If you are very tired, you will need to balance activity with rest. It is @kest when you
need to. Sometimes it's really hard for people to allow themselves to resthehieme
used to working all day or taking care of a household, but this is not the time to push
yourself too hard. Listen to your body and rest when you need to. For more informati
on dealing with fatigue, sdétigue in People With CancandAnemia in People With
Cancer

Keep in mind exercise can improve your physical and emotional health.
* It improves your cardiovascular (heart and circulation) fitness.
» Along with a good diet, it will help you get to and stay at a healthy weight.
* It makes your muscles stronger.
* It reduces fatigue and helps you have more energy.
* It can help lower anxiety and depression.
* It can make you feel happier.
* It helps you feel better about yourself.

And long term, we know that getting regular physical activity plays a roldpmgeto
lower the risk of some cancers, as well as having other health benefits.

If treatment for breast cancer stops working

If cancer keeps growing or comes back after one kind of treatment, it islpdbat
another treatment plan might still cure the cancer, or at least shrink it enoudj yothe
live longer and feel better. But when a person has tried many differentéréatamd the
cancer has not gotten any better, the cancer tends to become resistantatiorahtref
this happens, it's important to weigh the possible limited benefits of a new tneatme
against the possible downsides. Everyone has their own way of looking at this.

This is likely to be the hardest part of your battle with cancer—when you have bee
through many medical treatments and nothing's working anymore. Your doctor exay off
you new options, but at some point you may need to consider that treatment is not likely
to improve your health or change your outcome or survival.

If you want to continue to get treatment for as long as you can, you need to think about
the odds of treatment having any benefit and how this compares to the possible risks and
side effects. In many cases, your doctor can estimate how likely itéanicer will

respond to treatment you are considering. For instance, the doctor may sagréhat m
chemo or radiation might have about a 1 in 100 chance of working. Some people are still
tempted to try this. But it is important to think about and understand your reasons for
choosing this plan.



No matter what you decide to do, you need to feel as good as you can. Make sure you are
asking for and getting treatment for any symptoms you might have, such asarausea
pain. This type of treatment is callpdlliative care

Palliative care helps relieve symptoms, but is not expected to cure the diseasde

given along with cancer treatment, or can even be cancer treatment. €hendfis its
purpose—the main purpose of palliative care is to improve the quality of your life, or

help you feel as good as you can for as long as you can. Sometimes thisisiegns

drugs to help with symptoms like pain or nausea. Sometimes, though, the treatments used
to control your symptoms are the same as those used to treat cancer. For instance,
radiation might be used to help relieve bone pain caused by cancer that has spread to the
bones. Or chemo might be used to help shrink a tumor and keep it from blocking the
bowels. But this is not the same as treatment to try to cure the cancer. Youmandesa

about the changes that occur when curative treatment stops working, and about planning
ahead for yourself and your family, in our documents cdlearing the End of Lifand
Advance Directives

At some point, you may benefit from hospice care. This is special care Hiatthe

person rather than the disease; it focuses on quality rather than length ob$tenfléhe

time, it is given at home. Your cancer may be causing problems that need to bednanage
and hospice focuses on your comfort. You should know that while getting hospice care
often means the end of treatments such as chemo and radiation, it doesn't maaft you c
have treatment for the problems caused by your cancer or other health coniditions
hospice the focus of your care is on living life as fully as possible and feengjlaess

you can at this difficult time. You can learn more about hospice in our document called
Hospice Care

Staying hopeful is important, too. Your hope for a cure may not be as bright, but there is
still hope for good times with family and friends—times that are filled withphreess

and meaning. Pausing at this time in your cancer treatment giveschanee to refocus

on the most important things in your life. Now is the time to do some things you've
always wanted to do and to stop doing the things you no longer want to do. Though the
cancer may be beyond your control, there are still choices you can make.

What's new in breast cancer research and
treatment?

Research into the causes, prevention, and treatment of breast cancer is being done
many medical centers throughout the world.



Causes of breast cancer

Studies continue to uncover lifestyle factors and habits that alter breast gakc
Ongoing studies are looking at the effect of exercise, weight gain or ihakdjet on
breast cancer risk.

Studies on the best use of genetic testin®RCAlandBRCA2mutations continue at a
rapid pace. Scientists are also exploring how common gene variations mapaést
cancer risk. Each gene variant has only a modest effect in risk (10 to 20%), but when
taken together they may potentially have a large impact.

Potential causes of breast cancer in the environment have also received mbom dtte
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 EnvironmentditHea
Sciences (NIEHS) is now being done to help find the causes of breast caneen. &80
the Sister Study, it has enrolled 50,000 women who have sisters with breast daiscer. T
study will follow these women for at least 10 years and collect information gboas,
lifestyle, and environmental factors that may cause breast cancer. Aoatftd the

Sister Study, the Two Sister Study, is designed to look at possible causey ohsetl
breast cancer. To find out more about these studies, call 1-877-4-SISTER (1-877-474-
7837) or visit the Sister Study website (www.sisterstudy.org).

Chemoprevention

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 drugeddreast
cancer risk as much as tamoxifen.

Other drugs, such as aromatase inhibitors, are also being studied to redwstedhe ri
breast cancer.

For more information, see our docume&fedicines to Reduce Breast Cancer Risk

Making decisions about DCIS

In some women, DCIS turns into invasive breast cancer and sometimes an &43 of D
contains invasive cancer. In some women, though, the cells may never invade and rema
localized within the ducts. If the cells don't invade, DCIS cannot spread to lymph nodes
or other organs, and so cannot be life-threatening. The uncertainty about how DCIS wi
behave makes it difficult for women to make decisions about what treatment tof have, i
any. Researchers are looking for ways to help with these challenges.



Researchers are studying the use of computers and statistical mettsitedtedhe

odds that a woman’s DCIS will become invasive. Some of these methods are based on
routinely available clinical information about the patient and her DCIS, whetbhars

also include information about changes in her tumor’s genes. Decision aids ae¢ anoth
approach. They ask a woman with DCIS questions that help her decide which factors
(such as survival, preventing recurrence, and side effects) she considermpootstrit in
choosing a treatment.

Another approach is to look at genes expressed by the DCIS cells using a testlseich as
Oncotype Dx DCIS Score. This test can be used to predict a woman’s chance of DCIS
coming back or a new cancer developing in the same breast if she does not gehradiati
So far, though, it hasn’t been studied well enough to predict how much someone would
benefit from radiation after surgery for DCIS.

Another recent area of research and debate among breast cancer spiscratisther
changing the name of DCIS to one that emphasizes this is not an invasive canchr can he
some women avoid overly aggressive treatment.

New laboratory tests

Circulating tumor cells

Researchers have found that in many women with breast cancer, cells nkegvimaga

from the tumor and enter the blood. These circulating tumor cells can be detected with
sensitive lab tests. Although these tests can help predict which patients mayd@aoa t
their cancer come back, it isn't clear that the use of these tests will hielptpéve

longer. They may potentially be useful for women with advanced breast tamedp

tell if treatments are working.

Newer imaging tests

Newer imaging methods are now being studied for evaluating abnormalitiesairdte
breast cancers.

Scintimammography (molecular breast imaging)

In scintimammography, a slightly radioactive tracer caisthnetium sestamiis
injected into a vein. The tracer attaches to breast cancer cells and isdibteatspecial
camera.

This technique is still being studied to see if it will be useful in finding breastecs.
Some radiologists believe it may helpful in looking at suspicious areas fouedudgmr
mammograms, but its exact role remains unclear. Current researchdsadimg@roving
the technology and evaluating its use in specific situations such as in the destedire



younger women. Some early studies have suggested that it may be almostate as
more expensive magnetic resonance imaging (MRI) scans. This test, howbwvet w
replace your usual screening mammogram.

Several other imaging methods, including thermal imaging (thermographyisaussed
in our documenMammograms and Other Breast Imaging Procedures

Treatment

Oncoplastic surgery

Breast-conserving surgery (lumpectomy or partial mastectomy)ftambee used for
early-stage breast cancers. But in some women, it can result in breastsrehtgizes

and/or shapes. For larger tumors, it might not even be possible, and a mastectomy might
be needed instead. Some doctors address this problem by combining cancer surgery and
plastic surgery techniques, knownamcoplastic surgeryThis typically involves

reshaping the breast at the time of the initial surgery, and may meanrggperathe

other breast as well to make them more symmetrical. This approach isrtithéav,

and not all doctors are comfortable with it.

New chemotherapy drugs

Advanced breast cancers are often hard to treat, so researchers ysdaikiag for
newer drugs.

A drug class has been developed that targets cancers caused by BRCA mitaisons
class of drugs is callddARP inhibitorsand they have shown promise in clinical trials
treating breast, ovarian, and prostate cancers that had spread and wtnet tesbther
treatments. Further studies are being done to see if this drug can help patienis
BRCAmutations.

Targeted therapies

Targeted therapies are a group of newer drugs that specificallgdakatage of gene
changes in cells that cause cancer.

Drugs that target HER2: A number of drugs that target HER2 are currently in use,
including trastuzumab (Herceptin), pertuzumab (Perjeta), ado-trastuzurtaisem®
(Kadcyla), and lapatinib (Tykerb). Other drugs are being developed amdl teste

Anti-angiogenesis drugs¥or cancers to grow, blood vessels must develop to nourish
the cancer cells. This process is caiediogenesisLooking at angiogenesis in breast
cancer specimens can help predict prognosis. Some studies have found that breast canc



surrounded by many new, small blood vessels are likely to be more aggressive. More
research is needed to confirm this.

Bevacizumab (Avastin) is an example of anti-angiogenesis drug. Althougtihevab

turned out to not be very helpful in the treatment of advanced breast cancer, thistapproac
still may prove useful in breast cancer treatment. Several other aittgangsis drugs

are being tested in clinical trials.

Other targeted drugs: Everolimus (Afinitor) is a targeted therapy drug that seems to
help hormone therapy drugs work better. It is approved to be given with exemestane
(Aromasin) to treat advanced hormone receptor-positive breast cancer in post-
menopausal women. It has also been studied with other hormone therapy drugs and for
treatment of earlier stage breast cancer. In one study, letrozole plakneusmworked

better than letrozole alone in shrinking breast tumors before surgery. It @sedsto

help in treating advanced hormone receptor-positive breast cancer when added to
tamoxifen. Everolimus is also being studied in combination with chemotherapy and the
targeted drug trastuzumab. Other drugs like everolimus are also being studie

Other potential targets for new breast cancer drugs have been identifieehinyesrs.
Drugs based on these targets are now being studied, but most are still inytstagad
of clinical trials.

Bisphosphonates

Bisphosphonates are drugs that are used to help strengthen and reduce the risk of
fractures in bones that have been weakened by metastatic breast cancere&xampl
include pamidronate (Aredia) and zoledronic acid (Zometa).

Some studies have suggested that zoledronic acid may help other systemieghkkapi
hormone treatment and chemo work better. In one study of women being treated with
chemo before surgery, tumors in the women getting zoledronic acid with chemo shrank
more than those in the women treated with chemo alone.

Other studies have looked at the effect of giving zoledronic acid with other adjuvant
treatments (like chemo or hormone therapy). So far, the results have been mmed. So
studies have shown that this approach helped lower the risk of the cancer coming back,
but others did not. The results of one study linked the use of these drugs with adjuvant
chemo with an increased risk of breast cancer recurrence in younger woveeall, the

data does not support making bisphosphonates part of standard therapy for early-stage
breast cancer.



Denosumab

Denosumab (Xgeva, Prolia) can also be used to help strengthen and reduce the risk of
fractures in bones that have been weakened by metastatic breast canbemdf is
studied to see if it can help adjuvant treatments work better.

Vitamin D

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. It is not yeifclear
taking vitamin D supplements would be helpful. Still, you might want to talk to your
doctor about testing your vitamin D level to see if it is in the healthy range.

Additional resources for breast cancer

More information from your American Cancer Society

Here is more information you might find helpful. You also can order free copies of our
documents from our toll-free number, 1-800-227-2345, or read them on our website,
www.cancer.org.

Living with cancer

After Diagnosis: A Guide for Patients and Families (also available ini§pa
Distress in People With Cancer

Living With Uncertainty: The Fear of Cancer Recurrence

Clinical Trials: What You Need to Know

Sexuality for the Woman with Cancer (also available in Spanish)

Talking with Your Doctor (also available in Spanish)

Helping Children When a Family Member Has Cancer: Dealing With Diag(adss
available in Spanish)

Talking With Friends and Relatives About Your Cancer (also in Spanish)

Understanding cancer treatments

Understanding Cancer Surgery: A Guide for Patients and Families (alsonistgpa



Understanding Chemotherapy (also available in Spanish)

Understanding Radiation Therapy (also available in Spanish)

Dealing with treatment side effects

Chemo brain

Fatigue in People With Cancer

Anemia in People With Cancer

Nausea and Vomiting

Exercises After Breast Surgery (also available in Spanish)
Lymphedema: What Every Woman With Breast Cancer Should Know

Where to Find Hair Loss Accessories and Breast Cancer Products

Work, insurance, and finances

Health Insurance and Financial Assistance for the Cancer Patient
Returning to Work After Cancer Treatment

Working During Cancer Treatment

More on breasts and breast cancer

Breast Reconstruction After Mastectomy (also available in Spanish)
Inflammatory Breast Cancer

Breast Cancer Dictionary (also available in Spanish)

Breast Cancer Prevention and Early Detection (also available in Spanish)
Mammograms and Other Breast Imaging Procedures

Non-cancerous Breast Conditions (also available in Spanish)

Cancer that doesn’t go away, spreads, or comes baaker treatment

When Cancer Doesn't Go Away
When Your Cancer Comes Back: Cancer Recurrence

Bone Metastasis



Nearing the End of Life
Advance Directives

Hospice Care

Cancer risk factors and risk reduction

Genetic Testing: What You Need to Know
Breast Cancer During Pregnancy

DES Exposure: Questions and Answers
Is Abortion Linked to Breast Cancer?
Medicines to Reduce Breast Cancer Risk

Your American Cancer Society also has books that you might find helpful. Callus at
800-227-2345 or visit our bookstore online at cancer.org/bookstore to find out about
costs or to place an order.

National organizations and websites*

In addition to the American Cancer Society, other sources of patient inforraation
support include:

National Cancer Institute
Toll-free number: 1-800-4-CANCER (1-800-422-6237)
Website: www.cancer.gov

Offers current information about breast cancer screening, diagnosis, anetreat
as well as information on other types of cancer, as well as information for the
family and children of people with cancer

Susan G. Komen for the Cure
Toll-free number: 1-877-465-6636
Website: www.komen.org

Offers information on breast health and breast cancer; tools, including videos and

quizzes; and referrals to support groups. Some written materials in Spanish,
Arabic, Chinese, Vietnamese, Russian, and Korean

Centers for Disease Control and Prevention (CDC)
Toll-free number: 1-800-232-4636 (1-800-CDC INFO)
Website: www.cdc.gov



To find out more about the National Breast and Cervical Cancer Early Detection
Program (NBCCEDP), which provides breast and cervical cancer easlidat
testing to women without health insurance for free or at very little cost

*Inclusion on this list does not imply endorsemanthe American Cancer Society.

No matter who you are, we can help. Contact us anytime, day or night, for intarmati
and support. Call us 4t800-227-234%r visit www.cancer.org
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