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What is cancer?

The body is made up of trillions of living cellsoNnal body cells grow, divide, and die
in an orderly fashion. During the early years gleason’s life, normal cells divide faster
to allow the person to grow. After the person beesman adult, most cells divide only to
replace worn-out or dying cells or to repair ingsi

Cancer begins when cells in a part of the body stagrow out of control. There are
many kinds of cancer, but they all start becaussutf-control growth of abnormal
cells.

Cancer cell growth is different from normal celbgith. Instead of dying, cancer cells
continue to grow and form new, abnormal cells. @arells can also invade (grow into)
other tissues, something that normal cells canaoGdowing out of control and invading
other tissues are what makes a cell a cancer cell.

Cells become cancer cells because of damage to DNA. is in every cell and directs
all its actions. In a normal cell, when DNA getsrdayed the cell either repairs the
damage or the cell dies. In cancer cells, the dach&INA is not repaired, but the cell
doesn’t die like it should. Instead, this cell goasmaking new cells that the body does
not need. These new cells will all have the sanmeadged DNA as the first cell does.
People can inherit damaged DNA, but most DNA damsigaused by mistakes that
happen while the normal cell is reproducing or byething in our environment.
Sometimes the cause of the DNA damage is sometitinigus, like cigarette smoking.
But often no clear cause is found.

In most cases the cancer cells form a tumor. S@neers, like leukemia, rarely form
tumors. Instead, these cancer cells involve thedbnd blood-forming organs and
circulate through other tissues where they grow.

Cancer cells often travel to other parts of theyhedhere they begin to grow and form
new tumors that replace normal tissue. This prosesalled metastasis. It happens when
the cancer cells get into the bloodstream or lywgssels of our body.

No matter where a cancer may spread, it is alwaysed for the place where it started.
For example, breast cancer that has spread tovdrad still called breast cancer, not
liver cancer. Likewise, prostate cancer that hasagpto the bone is metastatic prostate
cancer, not bone cancer.

Different types of cancer can behave very diffdgerfor example, lung cancer and
breast cancer are very different diseases. They gtalifferent rates and respond to
different treatments. That is why people with canmeed treatment that is aimed at their
particular kind of cancer.



Not all tumors are cancerous. Tumors that aremitenare called benign. Benign tumors
can cause problems — they can grow very large esssn healthy organs and tissues.
But they cannot grow into (invade) other tissuescdise they can't invade, they also
can’'t spread to other parts of the body (metastasihese tumors are almost never life
threatening.

What is breast cancer?

Breast cancer is a malignant tumor that starteercells of the breast. A malignant tumor
is a group of cancer cells that can grow into (d®)asurrounding tissues or spread
(metastasize) to distant areas of the body. Theadesoccurs almost entirely in women,
but men can get it, too.

The remainder of this document refers only to breascancer in women. For
information on breast cancer in men, see our docunmé, Breast Cancer itMen

The normal breast

To understand breast cancer, it helps to have $asie knowledge about the normal
structure of the breasts, shown in the diagramvinelo

The female breast is made up mainlyatfules(milk-producing glands)3ucts(tiny
tubes that carry the milk from the lobules to tiygpte), andstroma(fatty tissue and
connective tissue surrounding the ducts and lobblesd vessels, and lymphatic
vessels).
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Most breast cancers begin in the cells that liediincts ductal 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 becais®ne way breast cancers can
spread. This system has several parts.

Lymph nodes are small, bean-shaped collectionsiofuine system cells (cells that are
important in fighting infections) that are connett®y lymphatic vessels. Lymphatic
vessels are like small veins, except that theyaawolear fluid calledymph(instead of
blood) away from the breast. Lymph contains tifhuid and waste products, as well as
immune system cells. Breast cancer cells can gmtghatic vessels and begin to grow
in lymph nodes.

Most lymphatic vessels in the breast connect tgplymodes under the armaxfllary
nodeg. Some lymphatic vessels connect to lymph nodadenthe chesirfternal
mammary nodgsand those either above or below the collarbengr@clavicularor
infraclavicular nodes
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If the cancer cells have spread to lymph nodesetisea higher chance that the cells
could have also gotten into the bloodstream anelagb¢metastasized) to other sites in the
body. The more lymph nodes that have breast cati@emore likely it is that the cancer
may be found in other organs as well. Becauseisf finding cancer in one or more
lymph nodes often affects the treatment plan.,3tdt all women with cancer cells in
their lymph nodes develop metastases, and some moamehave no cancer cells in their
lymph nodes and later develop metastases.



Benign breast lumps

Most breast lumps are not cancerous (benign). Still, some may need to be 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 sometiliee

fibrocystic changeand used to be callditbrocystic diseasg Fibrosis is the formation of
scar-like (fibrous) tissue, and cysts are fluid-filled sacs. Thesdittons 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 noticeoa clear

slightly cloudy nipple discharge.

Fibroadenomas and intraductal papillomas

Benign breast tumors suchfdgsoadenoma®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 docuhenicancerous Breast
Conditions

General breast cancer terms

Here are some of the key words used to describe breast cancer.

Carcinoma

This is a term used to describe a cancer that begins in the lining layerli@pstiks) of
organs like the breast. Nearly all breast cancers are carcinomasdaitted carcinomas
or lobular carcinomas).

Adenocarcinoma

An adenocarcinoma is a type of carcinoma that starts in glandular tissue (hat
makes and secretes a substance). The ducts and lobules of the breast ase tksuhd
(they make breast milk), so cancers starting in these areas are d&én ca
adenocarcinomas



Carcinoma in situ

This term is used for an early stage of cancer, when it is confined to the |lapds of
where it began. In breast candarsitu means that the cancer cells remain confined to
ducts (ductal carcinoma in situ). The cells have not grown imfaded deeper tissues in
the breast or spread to other organs in the body. Carcinoma in situ of the breast is
sometimes referred to asn-invasiveor pre-invasivebreast cancer because it might
develop into an invasive breast cancer if left untreated.

When cancer cells are confined to the lobules it is cédlealar carcinoma in situThis

is not actually a true cancer or pre-cancer, and is discussed more in the sectiararéVha
the risk factors for breast cancer?”

Invasive (infiltrating) carcinoma

An invasive cancer is one that has already grown beyond the layer of lcetks itv
started (as opposed to carcinoma in situ). Most breast cancers are invasiverzs-€-
either invasive ductal carcinoma or invasive lobular carcinoma.

Sarcoma

Sarcomas are cancers that start in connective tissues such as musclietisssee, or
blood vessels. Sarcomas of the breast are rare.

Types of breast cancers

There are several types of breast cancer, but some of them are quite sarmee cases a
single breast tumor can be a combination of these types or be a mixture of inmddgive a
situ cancer.

Ductal carcinoma in situ

Ductal carcinoma in situ (DCIS; also knowniasaductal carcinomaiis the most

common type of non-invasive breast cancer. DCIS means that the cancereaaksiar

the ducts but have not spread through the walls of the ducts into the surrounding breast
tissue.

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

DCIS early.

When DCIS is diagnosed, the pathologist (a doctor specializing in diagnosingedisea
from tissue samples) will look for areas of dead or dying cancer celksd ttathor

necrosis within the tissue sample. If necrosis is present, the tumor is likely to be more
aggressive. The teroomedocarcinoma often used to describe DCIS with large areas

of necrosis. The pathologist will also note how abnormal the cells appear, dgpeeial

part of cells where DNA is found (tmaicleus.



Lobular carcinoma in situ

This is not a true cancer or pre-cancer, and is discussed in the section “Whatresie t
factors for breast cancer?”

Invasive (or infiltrating) ductal carcinoma

This is the most common type of breast cancer. Invasive (or infiltratimggldiarcinoma
(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 @ee@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 (lopulée IDC,
it can spread (metastasize) to other parts of the body. About 1 invasive bneastica
10 is an ILC. Invasive lobular carcinoma may be harder to detect by a maammibgmn
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 breast cancer (IBC) makes the skin on the breastdomkd feel
warm. It also may give the breast skin a thick, pitted appearance that lookike dmt |
orange peel. Doctors now know that these changes are not caused by inflammation or
infection, but by cancer cells blocking lymph vessels in the skin. The affectst bray
become larger or firmer, tender, or itchy.

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 docurh@l@mmatory Breast Cancer
Triple-negative breast cancer:This term is used to describe breast cancers (usually
invasive ductal carcinomas) whose cells lack estrogen receptors ansteroge

receptors, and do not have an excess of the HER2 protein on their surfaces. (See the
section, "How is breast cancer diagnosed?" for more detail on these rec&pytast)
cancers with these characteristics tend to occur more often in youngen\aachi
African-American women. Triple-negative breast cancers tend to g@ndvepread more
quickly than most other types of breast cancer. Because the tumor detlselse certain
receptors, neither hormone therapy nor drugs that target HER2 are eftiecttneents

(but chemotherapy can still be useful if needed).



Paget disease of the nipplefhis type of breast cancer starts in the breast ducts and
spreads to the skin of the nipple and then to the areola, the dark circle around the nipple.
It is rare, accounting for only about 1% of all cases of breast cancer. Thef she

nipple and areola often appears crusted, scaly, and red, with areas of bleedinggor oozi
The woman may notice burning or itching.

Paget disease is almost always associated with either ductal caramsitngDCIS) or
infiltrating ductal carcinoma. Treatment often requires mastectomyp. 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 isgadgsand

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 the breast, in contrast to carcinomas, which develop in the ducts or lobules. Other
names for these tumors inclugeylloides tumorlndcystosarcoma 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 moomcom
breast cancers. When a malignant phyllodes tumor has spread, it can be tréattesl wit
chemotherapy given for soft-tissue sarcomas (this is discussed inmetaildocument,
Soft-tissue Sarcomas

Angiosarcoma: This form of cancer starts in cells that line blood vessels or lymph
vessels. It rarely occurs in the breasts. When it does, it usually develbpsrasglication

of previous radiation treatments. This is an extremely rare complicationast bre
radiation therapy that can develop about 5 to 10 years after radiation. Angics@aom
also occur in the arms of women who develop lymphedema as a result of lymph node
surgery or radiation therapy to treat breast cancer. (For information on Igerphesee

the section, "How is breast cancer treated?") These cancers tend tondgrspread

quickly. Treatment is generally the same as for other sarcomas. Sgcaorent,

Sarcoma - Adult Soft Tissue Cancer.

Special types of invasive breast carcinoma

There are some special types of breast cancer that are sub-typesigEicascinoma.
These are often named after features seen when they are viewed underdbeape,
like the ways the cells are arranged.
Some of these may have a better prognosis than standard infiltrating ducitabma.
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 standarchopfillretel
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, excgipt for s
cancers. About 1 in 8 (12%) women in the US will develop invasive breast cancer during
their lifetime.
The American Cancer Society's most recent estimates for breast icatieetUnited
States are for 2012:

- About 226,870 new cases of invasive breast cancer will be diagnosed in women.

- About 63,300 new cases of carcinoma in situ (CIS) will be diagnosed (CIS is non-

invasive and is the earliest form of breast cancer).

- About 39,510 women will die from breast cancer
After increasing for more than 2 decades, female breast cancer incidesscbegan
decreasing in 2000, then dropping 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 2092. Thi
study linked the use of hormone therapy to an increased risk of breast cancertand hea
diseases. Incidence rates have been stable since 2004.
Breast cancer is the second leading cause of cancer death in women,cerobetg
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
1990, with larger decreases in women younger than 50. These decreases are believed to
be the result of earlier detection through screening and increased awareneisaas w
improved treatment.
At this time there are more than 2.9 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 “How is breast cancer staged?”

What are the risk factors for breast cancer?

A risk factor is anything that affects your chance of getting a skseaich as cancer.
Different cancers have different risk factors. For example, exposingos&irong

sunlight is a risk factor for skin cancer. Smoking is a risk factor for can€téne 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 wbemaa w



with risk factors develops breast cancer, it is hard to know just how much thess fact
might have contributed.

There are different kinds of risk factors. Some factors, like a person’s eage, can't be
changed. Others are linked to cancer-causing factors in the environmenth&tdlare
related personal behaviors, such as smoking, drinking, and diet. Some factors influence
risk more than others, and your risk for breast cancer can change over time aater$o f
such as aging or lifestyle.

Risk factors you cannot change

Gender

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

develop breast cancer, but this disease is about 100 times more common among women
than men. This is likely 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, resultthg direc
from gene defects (calledutation$ inherited from a parent. See the section, "Do we
know what causes breast cancer?" for more information about genes and DNA.
BRCAland BRCA2 The most common cause of hereditary breast cancer is an inherited
mutation in theBRCAlandBRCAZ2genes. In normal cells, these genes help prevent
cancer by making proteins that keep the cells from growing abnormaltyu ave
inherited a mutated copy of either gene from a parent, you have a high risklopdeye
breast cancer during your lifetime. The risk may be as high as 80% for nseofilseme
families withBRCAmutations. These cancers tend to occur in younger women and more
often affect both breasts than cancers in women who are not born with one of these gene
mutations. Women with these inherited mutations also have an increased risk for
developing other cancers, particularly ovarian cancer.
In the United StateBRCAmutations are more common in Jewish women of Ashkenazi
(Eastern Europe) origin than in other racial and ethnic groups, but they cannoaoyr i
racial or ethnic group.
Changes in other genesOther gene mutations can also lead to inherited breast cancers.
These gene mutations are much rarer and often do not increase the risk afaneasas
much as the BRCA genes. They are not frequent causes of inherited &neast c

- ATM: TheATM 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 cabsgaumeni
syndromgnamed after the 2 researchers who first described it). People with this
syndrome have an increased risk of developing breast cancer, as well asabeer

cancers such as leukemia, brain tumors, and sarcomas (cancer of bones or connective

tissue). This is a rare cause of breast cancer.

- CHEK2 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 thought t
be linked to breast cancer risk.

- CDHZ1: Inherited mutations in this gene cabsgeditary 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.

Genetic testing:Genetic tests can be done to look for mutations iB&EAland

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) withtlwaaser
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, lesS%hah
women with breast cancer have a family member with this disease. This timetam®st
(over 85%) women who get breast camd@mnothave a family history of this disease.

Personal history of breast cancer

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



Race and ethnicity

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
Women with denser breast tissue (as seen on a mammogram) have more glasdalar ti

and less fatty tissue, and have a higher risk of breast cancer. Unfortunatesyherss
tissue can also make it harder for doctors to spot problems on mammograms.

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 breastisiriban

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 avedlry s
extent. They include:

- Fibrosis and/or simple cysts (this used to be cdikedcystic diseaser change¥

- Mild hyperplasia

- Adenosis (non-sclerosing)

- Ductal ectasia

- Phyllodes tumor (benign)

- A single papilloma

- Fat necrosis

- Periductal fibrosis

- Squamous and apocrine metaplasia

- Epithelial-related calcifications

- Mastitis (infection of the breast)

- Other benign tumors (lipoma, hamartoma, hemangioma, neurofibroma,

adenomyoepthelioma)

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 3 1/2@s5 ti
higher 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 docurNentcancerous 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 neoplasia)js sometimes grouped with ductal
carcinoma in situ (DCIS) as a non-invasive breast cancer, but it diffendf@IS in that

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

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 exypothe
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 Hodgkin disease or non-Hodgkin lymbiaoama)
a significantly increased risk for breast cancer. This varies withatient's age when
they had radiation. If chemotherapy was also given, it may have stopped ovarian
hormone production for some time, lowering the risk. The risk of developing breast
cancer from chest radiation is highest if the radiation was given during eglates when
the breasts were still developing. Radiation treatment after age 40 doeemdbs
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 chancesoérriage
(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 docid&éht,
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. Having many pregnancies and becoming pregngotuag

age reduce breast cancer risk. Pregnancy reduces a woman's total nurfdtenef li
menstrual cycles, which may be the reason for this effect.

Birth control

Recent oral contraceptive useStudies have found that women using oral

contraceptives (birth control pills) have a slightly greater risk of breastec than

women who have never 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 breastvegimce

their health care team.

Depot-medroxyprogesterone acetattOMPA; 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 &&A

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 healitslzene

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 therafyiHT).

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)

Combined hormone therapy:Using combined hormone therapy after menopause
increases the risk of getting breast cancer. It may also increasetiwes of dying from
breast cancer. This increase in risk can be seen with as little as 2 yeas@imbined

HT also increases the likelihood that the cancer may be found at a more advageed s



The increased risk from combined hormone therapy appears to apply only to current and
recent users. A woman's breast cancer risk seems to return to that ofettad gen

population within 5 years of stopping combined treatment.

The wordbioidenticalis sometimes used to describe versions of estrogen and
progesterone with the same chemical structure as those found naturally in pheplse

of these hormones has been marketed as a safe way to treat the symptoms afseenopa
It is important to realize that although there are few studies comparing ‘fiicale or
“natural” hormones to synthetic versions of hormones, there is no evidence that they are
safer or more effective. The use of these bioidentical hormones should be assumed to
have the same health risks as any other type of hormone therapy.

Estrogen therapy (ET): The use of estrogen alone after menopause does not appear to
increase the risk of developing breast cancer. In fact, some researchydestenli that

women who have previously had their uterus removed and who take estrogen actually
have a lower risk of breast cancer. Women taking estrogen seem to have more problems
with strokes and other blood clots, though. Also, when used long term (for more than 10
years), ET has been found to increase the risk of ovarian cancer in some studies.

At this time there appear to be few strong reasons to use post-menopausal hormone
therapy (either combined HT or ET), other than possibly for the short-teghatli
menopausal symptoms. Along with the increased risk of breast cancer, combiaéshHT
appears to increase the risk of heart disease, blood clots, and strokes. It dodgelower t
risk of colorectal cancer and osteoporosis, but this must be weighed againsepossibl
harm, especially since there are other effective ways to prevent anoistiexgporosis.
Although ET does not seem to increase breast cancer risk, it does increasedhe ris

blood clots and stroke.

The decision to use hormone therapy after menopause should be made by a woman and
her doctor after weighing the possible risks and benefits, based on the severity of he
menopausal symptoms and the woman's other risk factors for heart diseaseabcEast

and osteoporosis. If a woman and her doctor decide to try hormones for symptoms of
menopause, it is usually best to use it at the lowest dose needed to control symptoms and
for as short a time as possible.

Breastfeeding

Some studies suggest that breastfeeding may slightly lower breast iskoespecially
if breastfeeding is continued for 1%z to 2 years. But this has been a diffi@utbastidy,
especially in countries such as the United States, where breastfesdimg fong is
uncommon.

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

Alcohol

The use of alcohol is clearly linked to an increased risk of developing breast Gdrecer
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 1v% times the risk of women who don’t drink
alcohol. Excessive alcohol use is also known to increase the risk of developind) severa
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 tissuenagft@pause can

increase your chance of getting breast cancer by raising estevgés IAlso, 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.

Factors with uncertain, controversial, or unproven effect on
breast cancer risk

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 duhyray

role, while others found no evidence that diet influences breast cancer risk. Sawdies
looked at the amount of fat in the diet, intake of fruits and vegetables, and intake of meat.
No clear link to breast cancer risk was found.

Studies have also looked at vitamin levels, again with inconsistent results. 8dras 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. Bug 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 compligabueln
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 calogbéstatli
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 heaaséigsk.

Antiperspirants

Internet e-mail rumors have suggested that chemicals in underarm antipéssjea
absorbed through the skin, interfere with lymph circulation, cause toxins to build up in

the breast, and eventually lead to breast cancer.

There is very little evidence to support this rumor. One small study found tracedével
parabens (used as preservatives in antiperspirants and other products), whichakave we
estrogen-like properties, in a small sample of breast cancer tumors. Bidlyislisl not

look at whether parabens caused the tumors. This was a preliminary finding, and more
research is needed to determine what effect, if any, parabens may have ocalbiEast

risk. On the other hand, a large study of breast cancer causes found no increase in breas
cancer in women who used underarm antiperspirants and/or shaved their underarms.

Bras

Internet e-mail rumors and at least one book have suggested that bras catusarmens

by obstructing lymph flow. There is no good scientific or clinical basis forcthim.

Women who do not wear bras regularly are more likely to be thinner or have less dense
breasts, which would probably contribute to any perceived difference in risk.

Induced abortion

Several studies have provided very strong data that neither induced abortions nor
spontaneous abortions (miscarriages) have an overall effect on the risksbichrezer.
For more detailed information, see our documisnbortion Linked to Breast Cancer?

Breast implants

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

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 called anaplegticédl
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.

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 studies in lab animals have found to have estrogen-
like properties are of special interest. These could in theory affect bega®r risk. For
example, substances found in some plastics, certain cosmetics and persqraldcents,
pesticides (such as DDE), and PCBs (polychlorinated biphenyls) seem to have such
properties.

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

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

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, some studies have found that smoking might increase the risk of
breast cancer. The increased risk seems to affect certain groups, suchesswim

started smoking when they were young. In 2009, the International Agency farétese

on Cancer concluded that there is limited evidence that tobacco smoking caudes breas
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 snokesasic
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 breastscalscer i
not clear. One possible explanation for this is that tobacco smoke may havendiffere
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 2006 US Surgeon General's
report, The Health Consequences of Involuntary Exposure to Tobacco Srankkided

that there is "suggestive but not sufficient" evidence of a link at this pointy lcaze,

this possible link to breast cancer is yet another reason to avoid 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 resetriietise
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.

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 s&ppe
not fully understood.

DNA is the chemical in each of our cells that makes up our genes—the instréitions
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 contain instructions for controlling when our cells grow, divide, and die.
Genes that speed up cell division are catledogens. Others that slow down cell

division, or cause cells to die at the right time, are caller suppressor geneSertain
changes (mutations) in DNA that “turn on” oncogenes or “turn off” tumor suppressor
genes can cause normal breast cells to become cancerous.

Inherited gene mutations

Certain inherited DNA changes can increase the risk for developing calcarea
responsible for the cancers that run in some families. For exampBRMD&genes
(BRCAlandBRCA32 are tumor suppressor genes. Mutations in these genes can be
inherited from parents. When they are mutated, they no longer suppress abnormal
growth, and cancer is more likely to develop.

Women have already begun to benefit from advances in understanding the 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. These are discussed in later sectiieslotument.

Acquired gene mutations

Most DNA mutations related to breast cancer occur in single breast cefig duri
woman's life rather than having been inherited. Thes@iredmutations 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 thatadtdtd le
breast cancer are still unknown. Most breast cancers have several acguéed g
mutations.

Tests to spot acquired gene changes may help doctors more accuratelylpreditbbk
for some women with breast cancer. For example, tests can identify womes bvbast
cancer cells have too many copies offiER2oncogene. These cancers tend to be more
aggressive. At the same time, drugs have been developed that specificallihtsge
cancers.



Can breast cancer be prevented?

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

Lowering your risk

You can lower your risk of breast cancer by changing those risk factors that can be
changed (see the section, "What are the risk factors for breast cancer?")
Body weight, physical activity, and diet have all been linked to breast ¢@ociese
might be areas where you can take action.
Both increased body weight and weight gain as an adult are linked with a higher risk of
breast cancer after menopause. Alcohol also increases risk of breast cagrcéowe
levels of alcohol intake have been linked with an increase in risk.
Many studies have shown that moderate to vigorous physical activity is linketbwer
breast cancer risk.
A diet that is rich in vegetables, fruit, poultry, fish, and low-fat dairy productalbas
been linked with a lower risk of breast cancer in some studies. But it is noftf clear i
specific vegetables, fruits, or other foods can lower risk. Most studies have not found that
lowering fat intake has much of an effect on breast cancer risk.
At this time, the best advice about diet and activity to possibly reduce the risdast br
cancer is to:

- Get regular, intentional physical activity.

- Reduce your lifetime weight gain by limiting your calories and gettigglar

physical activity.

- Avoid or limit your alcohol intake.
For more information, see our documeXimerican Cancer Society Guidelines on
Nutrition and Physical Activity for Cancer Prevention
Women who choose to breastfeed for at least several months may also get an added
benefit of reducing their breast cancer risk.
Not using hormone therapy after menopause can help you avoid raising your risk.
It's not clear at this time if environmental chemicals that have estddgeproperties
(like those found in some plastic bottles or certain cosmetics and personabcire$)r
increase breast cancer risk. If there is an increased risk, itlistiikiee very small. Still,
women who are concerned may choose to avoid products that contain these substances
when possible.

Finding breast cancer early

Other than lifestyle changes, the most important action a woman can take lisvidliel
American Cancer Society's guidelines for early detection (outlindgkisdction, "Can

breast cancer be found early?"). Early detection will not prevent breast,daucé can
help find it when the likelihood of successful treatment is greatest.



For women who are or may be at increased risk

If you are a woman at increased risk for breast cancer (for example, bgoause/e a

strong family history of breast cancer, a known genetic mutation of a BRCA gere, or y
have had DCIS, LCIS, or biopsies that have shown pre-cancerous changes), there may be
some things you can do to reduce your chances of developing breast cancer. Before
deciding which, if any, of these may be right for you, talk with your doctor to siacher

your risk and how much any of these approaches might lower this risk.

Genetic testing for BRCA gene mutations

Many women may have relatives with breast cancer, but in most cases thithes not
result ofBRCAgene mutations. Genetic testing for these mutations can be expensive and
the results are often not clear cut. Testing can have a wide range of consedhanc
need to be considered. It should only be done when there is a reasonable suspicion that a
mutation may be present.
The U.S. Preventive Services Task Force (USPSTF) recommends that only widman w
strong family history be evaluated for genetic testing for BRCA nausit This group
represents only about 2% of adult women in the United States.
The USPSTF recommends that women who are not of Ashkenazi (Eastern European)
Jewish heritage should be referred for genetic evaluation if they have tey of
following:
- 2 first-degree relatives (mother, sisters, daughters) with breastcaneef whom
was diagnosed when they were younger than 50
- 3 or more first- or second-degree relatives (includes grandmothers, aungseihg
with breast cancer
- Both breast and ovarian cancer among first- and second-degree relatives
- A first-degree relative diagnosed with cancer in both breasts
- 2 or more first- or second-degree relatives diagnosed with ovarian cancer
- A male relative with breast cancer
Women of Ashkenazi (Eastern European) Jewish heritage should be referretetar ge
evaluation if they have:
- A first-degree relative with breast or ovarian cancer
- 2 second-degree relatives on the same side of the family with breast or ovacan ca
Other medical groups have different guidelines for referral for gengtievaluation that
your doctor may follow. For example, the National Comprehensive Cancer Network
guidelines advise referring women 60 and under who have triple negative breast cancer.
If you are considering genetic testing, it is strongly recommended th&aldirst to a
genetic counselor, nurse, or doctor qualified to explain and interpret the céghitse
tests. It is very important to understand what genetic testing can antetaot, and to
carefully weigh the benefits and risks of testing before these tests ael@sting is
expensive and may not be covered by some health insurance plans.
Most cancer centers employ a genetic counselor who will assess ¥oofr cegrying a
mutated BRCA gene, explain the risks and benefits of testing, and check with your
insurance company to see if they will cover the test.



For more information, see our documeaénetic Testing: What You Need to Kndiou
might also want to visit the National Cancer Institute Web site.

Breast cancer chemoprevention

Chemoprevention is the use of drugs to reduce the risk of cancer. Several drugs have
been studied for lowering breast cancer risk.

Tamoxifen: Tamoxifen blocks some of the effects of estrogen on breast tissue. It has
been used for many years to reduce the risk of recurrence in localizedchreastand

as a treatment for advanced breast cancer when the tumor is estroger-pas{ive

(see the section, "How is breast cancer treated?").

Tamoxifen can also lower the risk of getting breast cancer in women who acecaised

risk for the disease. It seems to affect the risk of breast cancesasdlestrogen

receptor positive (ER-postive), but not those that are estrogen receptorive¢aR-
negative). Most breast cancers that occur in women after menopause are BR:positi
Results from the Breast Cancer Prevention Trial (BCPT) have shown tha&invatim
increased risk for breast cancer are less likely to develop the disdasgetidike

tamoxifen. Women in the study took either tamoxifen or a placebo pill for 5 yeags. Aft

7 years of follow-up, women taking tamoxifen had 42% fewer breast cancers than wome
who took the placebo, although there was no difference in the risk of dying from breast
cancer. Tamoxifen is approved by the US Food and Drug Administration (FDA) for
reducing breast cancer risk in women at high risk. It can be used in women evgn if the
haven’t gone through menopause.

Tamoxifen has side effects that include increased risks of endometriat¢ltEncer (in
women who have gone through menopause) and serious blood clots, so women should
consider the possible benefits and risks of tamoxifen before deciding if it i$aight

them.

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

Raloxifene: Like tamoxifen, raloxifene (Evista also blocks the effect of estrogen on
breast tissue. A study comparing the effectiveness of the 2 drugs in woeren aft
menopause, called the Study of Tamoxifen and Raloxifene (STAR) trial, found that
raloxifene worked nearly as well as tamoxifen in reducing the risk of invaseastor

cancer and non-invasive cancer (DCIS). Raloxifene also had lower risksanfh cgie

effects such as uterine cancer and blood clots in the legs or lungs, compared tietamoxi
(although the risk of blood clots was still higher than normal). Like tamoxifen)yt

lowers the risk of ER-postive breast cancer and not ER-negative tumors.

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

Aromatase inhibitors: Drugs such as anastrozole, letrozole, and exemestane are also
being studied as breast cancer chemopreventive agents in post-menopausal women.
These drugs, called aromatase inhibitors, are already being used to help lneasnt
cancer recurrences. They work by blocking the production of small amounts of estrogen
that post-menopausal women normally make. A recent study showed exemeastane ca
lower the risk of invasive breast cancer by 65% in post-menopausal women who have an



increased risk for breast cancer. Like tamoxifen and raloxifene, exarmadstvered the

risk of breast cancers that are ER-positive, but not those that are ER-@egativ
Exemestane and the other aromatase inhibitors can also have side effects, gusim@s c
joint pain and stiffness. These drugs also can cause bone loss, leading to a higher risk of
osteoporosis. None of these drugs is currently FDA-approved for reducingktbé ris
developing breast cancer.

Other drugs: Studies are looking at other drugs as well. For example, some studies have
found that women who take aspirin or non-steroidal anti-inflammatory drugs (NSAIDs)
such as ibuprofen seem to have a lower risk of breast cancer. Studies have also looked to
see if drugs calleisphosphonateshay lower the risk of breast cancer. Bisphosphonates
are mainly used to treat osteoporosis, but they are also used to treat breagheahas
spread to the bone. These, as well as several other drugs and dietary supplesments, a
being studied to see if they can lower breast cancer risk, but none is approved for
reducing breast cancer risk at this time.

Many of the drugs mentioned here are discussed further in the section, "Heass br
cancer treated?" For more information on the possible benefits and risks of
chemopreventive drugs see our documiglgidicines to Reduce Breast Cancer Risk

Preventive surgery for women with very high breastancer risk

For the few women who have a very high risk for breast cancer, surgery to remove the
breasts or ovaries may be an option.
Preventive (prophylactic) mastectomy:Removing both breasts before cancer is
diagnosed can greatly reduce the risk of breast cancer (by up to 97%). Some women
diagnosed with cancer in one breast choose to have the other, healthy breast removed a
well to prevent a second breast cancer. Breast removal does not completely peasint br
cancer because even a very careful surgeon will leave behind at leadiradstcells.
The cells can go on to become cancerous. Some of the reasons for considering this type
of surgery may include:

- MutatedBRCAgenes found by genetic testing

- Strong family history (breast cancer in several close relatives)

- Lobular carcinoma in situ (LCIS) seen on biopsy

- Previous cancer in one breast (especially in someone with a strong fanaty)his
While this type of surgery has been shown to be helpful in studies of large groups of
women with certain conditions, there is no way to know ahead of time if this surdjery w
benefit any one woman. Some women vBRCAmutations will develop breast cancer
early in life, and have a very high risk of getting a second breast c&nophylactic
mastectomy before the cancer occurs might add many years to treiBlitevhile most
women withBRCAmutations develop breast cancer, some don't. These women would
not benefit from the surgery, but they would still have to deal with its after effects
Second opinions are strongly recommended before any woman decides to have this
surgery. The American Cancer Society Board of Directors has statédrhatery
strong clinical and/or pathologic indications warrant doing this type of preventive
operation.” Nonetheless, after careful consideration, this might be thehabe dor
some women.



Prophylactic oophorectomy (ovary removal):Women with eBRCAmutation may

reduce their risk of breast cancer by 50% or more by having their ovariesadiyrgi
removed before menopause. This is likely because the surgery removes the ncas sour
of estrogen in the body (the ovaries).

It is important that women withBRCAmutation recognize they also have a high risk of
developing ovarian cancer. Most doctors recommend that womeBREAMutations

have their ovaries surgically removed once they finish having children to lowesthis ri

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 atetause they

can be felt tend to be larger and are more likely to have already spread beyondsthe brea
In contrast, breast cancers found during screening exams are more lizelgrtall and

still confined to the breast. The size of a breast cancer and how far it has spread a
important factors in predicting the prognosis (outlook) for a woman with this disease
Most doctors feel that early detection tests for breast cancer save masgniteof lives

each year, and that many more lives could be saved if even more women and ltheir hea
care providers took advantage of these tests. Following the American Cancgrsocie
guidelines for the early detection of breast cancer improves the chhatbsaast cancer

can be diagnosed at an early stage and treated successfully.

American Cancer Society recommendations
for early breast cancer detection

Women age 40 and older should have a screening mammogram every year and
should continue to do so for as long as they are in good health.
- Current evidence supporting mammograms is even stronger than in the past. In
particular, recent evidence has confirmed that mammograms offer substarefél be
for women in their 40s. Women can feel confident about the benefits associated with
regular mammograms for finding cancer early. However, mammogrambaile
limitations. A mammogram will miss some cancers, and it sometimestkzéulw
up of findings that are not cancer, including biopsies.
- Women should be told about the benefits, limitations, and potential harms linked with
regular screening. Mammograms can miss some cancers. But despiienitegiohs,
they remain a very effective and valuable tool for decreasing sufferthgesath from
breast cancer.
- Mammograms for older women should be based on the individual, her health, and
other serious illnesses, such as congestive heart failure, end-std gksesmse,
chronic obstructive pulmonary disease, and moderate-to-severe dementiarfge al
should not be the reason to stop having regular mammograms. As long as a woman is
in good health and would be a candidate for treatment, she should continue to be
screened with a mammogram.



Women in their 20s and 30s should have a clinical breast exam (CBE) as part of a
periodic (regular) health exam by a health professional, at least every 3 years. &t
age 40, women should have a breast exam by a health professional every year.
- CBE is a complement to mammograms and an opportunity for women and their
doctor or nurse to discuss changes in their breasts, early detection testingiasd fa
in the woman's history that might make her more likely to have breast cancer.

- There may be some benefit in having the CBE shortly before the mammogram. The
exam should include instruction for the purpose of getting more familiar with your
own breasts. Women should also be given information about the benefits and
limitations of CBE and breast self exam (BSE). Breast cancer riskyisoverfor
women in their 20s and gradually increases with age. Women should be told to
promptly report any new breast symptoms to a health professional.

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

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

- Women who choose to do BSE should have their BSE technique reviewed during
their physical exam by a health professional. It is okay for women to chobse do
BSE or not to do it on a regular schedule. However, by doing the exam regularly, you
get to know how your breasts normally look and feel and you can more readily detect
any signs or symptoms if a change occurs, such as development of a lump or
swelling, skin irritation or dimpling, nipple pain or retraction (turning inward),
redness or scaliness of the nipple or breast skin, or a discharge other than bteast mil
Should you notice any changes you should see your health care provider as soon as
possible for evaluation. Remember that most of the time, however, these breast
changes are not cancer.

Women at high risk (greater than 20% lifetime risk) should get an MRI and a
mammogram every year. Women at moderately increased risk (15% to 20%
lifetime risk) should talk with their doctors about the benefits andlimitations of
adding MRI screening to their yearly mammogram. Yearly MRI screening isot
recommended for women whose lifetime risk of breast cancer is leggan 15%.
Women at high risk include those who:

- Have a knowrBRCAlor BRCA2gene mutation

- Have a first-degree relative (parent, brother, sister, or child) vBiR@Alor BRCA2
gene mutation, but have not had genetic testing themselves



- Have a lifetime risk of breast cancer of 20% to 25% or greater, accoodiisy t
assessment tools that are based mainly on family history (such asuber@idel -
see below)

- Had radiation therapy to the chest when they were between the ages of 10 and 30
years

- Have Li-Fraumeni syndrome, Cowden syndrome, or Bannayan-Riley-Ruvalcaba
syndrome, or have first-degree relatives with one of these syndromes

Women at moderately increased risk include those who:

- Have a lifetime risk of breast cancer of 15% to 20%, according to risk aesgss
tools that are based mainly on family history (see below)

- Have a personal history of breast cancer, ductal carcinoma in situ (DCIS)y lobula
carcinoma in situ (LCIS), atypical ductal hyperplasia (ADH), or atypaodaular
hyperplasia (ALH)

- Have extremely dense breasts or unevenly dense breasts when viewed by
mammograms

If MRI is used, it should be in addition to, not instead of, a screening mammogram. This
is because while an MRI is a more sensitive test (it's more likely totaetecer than a
mammogram), it may still miss some cancers that a mammogram woultl detec

For most women at high risk, screening with MRI and mammograms should begin at age
30 years and continue for as long as a woman is in good health. But because the evidence
is limited about the best age at which to start screening, this decision should be based on
shared decision making between patients and their health care providers,ntking i
account personal circumstances and preferences.

Several risk assessment tools, with names like the Gail model, the Claus mod®s, and t
Tyrer-Cuzick model, are available to help health professionals estimatmans breast
cancer risk. These tools give approximate, rather than precise, estimatesbtaneer

risk based on different combinations of risk factors and different data sets.

As a result, they may give different risk estimates for the same wdfoaexample, the

Gail model bases its risk estimates on certain personal risk factors,ieat age, age at
menarche (first menstrual period) and history of prior breast biopsies, aibngry

history of breast cancer in first-degree relatives.

The Claus model estimates risk based on family history of breast cancer india@hd
second-degree relatives. These 2 models could easily give differerdtestimsing the

same data. Results from any of the risk assessment tools should be discizsseniian

and her doctor when being used to decide whether to start MRI screening.

It is recommended that women who get screening MRI do so at a facility that can do a
MRI-guided breast biopsy at the same time if needed. Otherwise, the worhaawsito

have a second MRI exam at another facility at the time of biopsy.

There is no evidence right now that MRI is an effective screening tool for vatme

average risk. MRI is more sensitive than mammograms, but it also has a higher false-
positive rate (it is more likely to find something that turns out not to be canbés). T

would lead to unneeded biopsies and other tests in many of these women, which can lead
to a lot of worry and anxiety.

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

risk), clinical breast exams, and finding and reporting breast changesaeadyding to

the recommendations outlined above, offers women the best chance to reduce their risk of



dying from breast cancer. This combined approach is clearly better thhan@exam or

test alone.

Without question, a breast physical exam without a mammogram would miss the
opportunity to detect many breast cancers that are too small for a woman or hetadoctor

feel but can be seen on mammograms. Although mammograms are a sensginmgcer
method, a small percentage of breast cancers do not show up on mammograms but can be
felt by a woman or her doctors. For women at high risk of breast cancer, like illose w
BRCAgene mutations or a strong family history, both MRl and mammogram exams of

the breast are recommended.

Mammograms

A mammogram is an x-ray of the breast. A diagnostic mammogram is usedrtosdiag
breast disease in women who have breast symptoms or an abnormal result on a screening
mammogram. Screening mammograms are used to look for breast diseasemwiam

are asymptomatic; that is, they appear to have no breast problems. Screening
mammograms usually take 2 views (x-ray pictures taken from differerésgrafleach

breast, while diagnostic mammograms may take more views of the bi@asbnire

patients, such as women with breast implants, more pictures may be needaditoascl
much breast tissue as possible. Women who are breastfeeding can still get mamnsnog
but these are probably not quite as accurate because the breast tissue tendst be de
Breast x-rays have been done for more than 70 years, but the modern mammogram has
only existed since 1969. That was the first year x-ray units specificallyréast imaging
were available. Modern mammogram equipment designed for breast x-eaygeug low
levels of radiation, usually a dose of about 0.1 to 0.2 rads per picture (a rad is a measure
of radiation dose).

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

To put dose into perspective, if a woman with breast cancer is treated withorgdihg

will receive around 5,000 rads. If she had yearly mammograms beginning at agk 40 a
continuing until she was 90, she will have received 20 to 40 rads.

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

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

image that is read, or interpreted, by a radiologist (a doctor trained rjor@ttenages

from x-rays, ultrasound, MRI, and related tests).

Digital mammograms: A digital mammogram (also known a$udi-field digital
mammogramer FFDM) is like a standard mammogram in that x-rays are used to
produce an image of your breast. The differences are in the way the imagerded,

viewed by the doctor, and stored.

Standard mammograms are recorded on large sheets of photographic film. Digital
mammograms are recorded and stored on a computer. After the exam, thealo&bok



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

for a remote consultation with breast specialists. Many centers do notheffeigital

option, but it is becoming more widely available.

Because digital mammograms cost more than standard mammograms, studi@s are no
looking at which form of mammogram will benefit more women in the long run. Some
studies have found that women who have a FFDM have to return less often for additional
imaging tests because of inconclusive areas on the original mammogramargenstddy
found that a FFDM was more accurate in finding cancers in women younger than 50 and
in women with dense breast tissue, although the rates of inconclusive resultswilare si
between FFDM and film mammograms. It is important to remember gtahdard film
mammogram also is effective for these groups of women, and that they should not miss
having a regular mammogram if a digital mammogram is not available. RYIRK
"/ssLINK/breast-cancer-diagnosis”

What the doctor looks for on your mammogram

The doctor reading your mammogram will look for several types of changes:
Calcifications are tiny mineral deposits within the breast tissue, whicHikeo&mall
white spots on the films. They may or may not be caused by cancer. There are 2 types of
calcifications:
- Macrocalcifications are coarse (larger) calcium deposits that@stlikely changes
in the breasts caused by aging of the breast arteries, old injuries, or iatiamm
These deposits are related to non-cancerous conditions and do not require a biopsy.
About half the women over 50, and in about 1 of 10 women under 50 have
macrocalcifications.
- Microcalcifications are tiny specks of calcium in the breast. They magaagone
or in clusters. Microcalcifications seen on a mammogram are of morerophae
still usually do not mean that cancer is present. The shape and layout of
microcalcifications help the radiologist judge how likely it is cancerésent. If the
calcifications look suspicious for cancer, a biopsy will be done.
A mass which may occur with or without calcifications, is another important change
seen on a mammogram. Masses can be many things, including cysts (non-cancerous,
fluid-filled sacs) and non-cancerous solid tumors (such as fiboroadenomas), bttty
also be cancer.
Cysts can be simple fluid-filled sacs (knowrsasple cysfsor can be partially solid
(known ascomplex cys)s Simple cysts are benign and don’t need to be biopsied. Any
other type of mass (such as a complex cyst or a solid tumor) might need to eddimps
be sure it isn’t cancer.
- A cyst and a tumor can feel alike on a physical exam. They can also look the same on
a mammogram. To confirm that a mass is really a cyst, a breast ultrasoited is
done. Another option is to remove (aspirate) the fluid from the cyst with a thin,
hollow needle.
- If a mass is not a simple cyst (that is, if it is at least partly sdfidh you may need
to have more imaging tests. Some masses can be watched with periodic



mammograms, while others may need a biopsy. The size, shape, and margins (edges)
of the mass help the radiologist determine if cancer is present.

Having your previous mammograms available for the radiologist is very tamorm hey

can show that a mass or calcification has not changed for many yeansotlildsmean

that it is probably a benign condition and a biopsy is not needed.

Limitations of mammograms

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

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

For some women, such as those with breast implants, additional pictures may be