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Breast cancer
Many women who get breast cancer say it changes their life. Most women cope better
with their illness and have a better quality of life if they learn about their breast cancer
and are involved in making decisions about their treatment.
We've brought together the best research about breast cancer and weighed up the
evidence about how to treat it. You can use our information to talk to your doctor and
decide which treatments are best for you.

What is breast cancer?
It can be devastating to be told that you have breast cancer. The condition is so common
that you may already know at least one woman who has it. But you can still feel frightened
and alone when you're the one who has been diagnosed with breast cancer.

Breast cancer is so common that you may already know at least one woman who has it.
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Getting breast cancer will undoubtedly change your life. We know from women with
breast cancer that, although you'll feel shocked, you'll probably want to learn about your
condition. Many women with breast cancer also say that, once the shock fades, they
often appreciate life more and feel more positive and optimistic.

Key points for women with breast cancer
•

More women live with breast cancer than die from it.

•

Breast cancer is the most common cancer among women in the UK.

•

Each generation of women has a better chance of surviving breast cancer than their
mothers' generation.

•

Different women will have different treatments, depending on what type of breast
cancer they have and how they feel about the treatments.

•

Early breast cancer can usually be cured.

•

There are two main types of treatments for breast cancer: treatments that just affect
your breast, such as surgery and radiotherapy, and whole-body treatments, such
as chemotherapy and hormone treatment.

•

Breast-conserving surgery (which removes only some of your breast) often works
just as well as a mastectomy (which removes all of your breast).

Men can also get breast cancer, although this isn't common. Our information focuses on
breast cancer in women.

Your breasts

The parts of a healthy breast

To understand how breast cancer starts and how it is treated, it helps to know about your
breasts.
In women, the breast is designed to make milk for babies. Milk is made in parts of your
breast called lobules. Milk drains into the nipple through thin tubes, called ducts.
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•

The space between the lobules and milk ducts is filled with supporting tissue (called
connective tissue).

•

A layer of fat surrounds the connective tissue and lies between the milk-producing
parts of the breast and the skin.

•

This layer of fat contains blood vessels (which carry oxygen and food to the cells
of the breast) and lymph vessels (which carry a fluid, known as lymph, back into
the bloodstream). To read more, see What are lymph vessels?

•

The part of the breast that is most likely to get a disease is the part that includes the
lobule and the last drain duct (known as the terminal duct lobular unit).

What happens in breast cancer?
Breast cancer starts in the cells lining the ends of the milk-producing glands (the lobules)
and in the thin tubes that carry milk to the nipple (the ducts).
Normally, cells grow, divide, die and get replaced in an orderly way. For example, when
cells are damaged, as they are by everyday wear and tear, they get replaced. In cancer,
however, the cells grow in a disorderly way. Cells grow on top of each other and don't
stop growing when they touch other cells.
Cancer cells also look different from normal cells. This is because they grow faster and
start dividing before they look like their parent cells. Often they look like immature versions
of their parent cells. This chaotic growth is the start of cancer, and, as it continues, the
cancer spreads to nearby tissues.
If these cells enter the blood vessels or lymph vessels, they can travel to other parts of
the body and start growing there. When a cancer spreads, this is called metastasis .

Types of breast cancer
Doctors give breast cancers different names depending on how far they have spread. If
the cancer cells are contained within the ducts of the breast, this is called ductal
carcinoma in situ (DCIS), or non-invasive breast cancer. If the cancer cells have
spread into the surrounding tissue, this is called invasive breast cancer.
There are different types of invasive breast cancer.
•

The most common type is early breast cancer, which means the cancer is still fairly
small and hasn't spread beyond the breast or nearby lymph nodes .

•

If the cancer is bigger than 5 centimetres across or has spread to the skin, to the
front of the chest, or to both the skin and chest, this is locally advanced breast
cancer.The lymph nodes under the armpit might also have become matted together
by the cancer.
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•

If the cancer has spread to another area in the body (such as the lungs or liver), this
is advanced (metastatic) cancer. A cancer can also be advanced if it hasn't spread
but has grown directly into tissues close to the breast and cannot be removed through
surgery.

To learn more, see Types of breast cancer .

A mammogram

To work out what type of breast cancer you have, your doctor will need to know how
advanced it is. Doctors call this staging.
Your doctor may also look at how much your cancer cells resemble normal breast cells
when viewed under a microscope. Doctors call this grading.
Knowing the stage and grade of your cancer will help your doctor decide which treatments
are best for you. To learn more, see Staging and grading breast cancer .

Breast cancer: why me?
The first question many women ask is, "Why me?" There really is no answer to this
question unless you are one of the very few women who get breast cancer because of
inherited genes . (To learn more, see Breast cancer in your family .) All we can say is
that your breast cancer is not your fault.
For most women, no cause for the cancer can be found. Doctors can tell you about risk
factors rather than causes. Risk factors are things that increase your chance of getting
a condition. The biggest risk factor for breast cancer is being older.
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Some of the risk factors for breast cancer are listed below. When you read this list, please
remember that just because you have one or more of these risk factors, it doesn't mean
you will definitely get breast cancer.

Your age when you have your first baby can affect your risk of breast cancer.

Risk factors you can't change
•

Being older: This is the strongest risk factor. The older a woman is, the more likely
she is to get breast cancer. The risk is very low when women are in their 20s, and
then gradually increases. About 80 in 100 women diagnosed with breast cancer are
[1]
older than 50. To get an idea of your chance of getting cancer in the next 10 years,
see How common is breast cancer?

•

Starting periods early (before age 11) or going through the menopause late
(after age 54): Either of these things increases your risk of breast cancer, perhaps
because some breast cancers are encouraged to grow by hormones . If you start
your periods early or go through the menopause late, then more of the female
[2] [3] [4]
hormone oestrogen will be in your body for longer.

•

Having certain genes: Most breast cancers happen by chance. However, some
women get breast cancer because they have inherited genes that make this more
likely.Two of the most important genes are BRCA1 and BRCA2, which are estimated
[5]
to cause between 3 in 100 and 7 in 100 breast cancers. Studies show that women
with a faulty BRCA1 gene have a 65 in 100 chance of getting breast cancer by age
[6]
70. Those with a faulty BRCA2 gene have a 45 in 100 chance. Another study
estimated that about 10 in 100 breast cancers in Western countries like the UK are
[2]
due to inherited genes.

•

Having breast cancer in your family: Your risk of getting breast cancer may be
higher if you have one or more close relatives with the disease, particularly if they
got the disease before the age of 50. In one large review of studies, researchers
estimated that around 8 in 100 women get breast cancer if they have no close
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relatives with the disease. This compares with 13 in 100 women who have one close
relative with breast cancer, and 21 in 100 women who have two close relatives with
[7]
this cancer. Your risk is also higher if you have relatives with both breast and
ovarian cancer. To read more, see Breast cancer in your family .
•

Having had breast cancer before: If you've had cancer in one breast, you have
an increased risk of getting a new cancer in the other breast or in another part of
the same breast. However, you'll have regular checks to make sure that any new
cancer is picked up early.

•

Having had radiotherapy: Your risk of getting breast cancer is increased if you had
radiotherapy to your chest as a child or young adult. Radiotherapy is often used to
treat other cancers, such as Hodgkin's disease, non-Hodgkin's lymphoma, and
[8] [9]
leukaemia.

Other risk factors
You may be able to influence some of these factors.
•

Being older when your first child is born: This increases a woman's chance of
getting breast cancer, although the reasons why aren't clear. Women who never
[4] [10] [11]
have children also have an increased risk.

•

Not breastfeeding, or not breastfeeding for very long: Breastfeeding reduces
the risk of breast cancer. And the longer you breastfeed, the greater the protection.
[12] [13] [14]
One study estimated that around 3 in 100 breast cancers in the UK would
[15]
be prevented if women breastfed every child for six months or longer.

•

Taking hormone replacement therapy (HRT): Some women take HRT to help
with the symptoms of the menopause. This increases their risk of breast cancer
[16] [17]
while they are taking it, and for up to five years after they stop.
The risk is
higher for women who are taking combined HRT (oestrogen and progestogen) than
for those who are taking oestrogen alone. To read more, see our information on
HRT in our section on the menopause.

•

Taking the pill: Some studies have found that a woman's risk of getting breast
[18]
cancer increases by a small amount while she is taking the pill.
But once she
stops taking it, this extra risk goes away over the next 10 years. However, other
studies have found that taking the pill doesn't seem to increase the risk of breast
[19]
cancer.

•

Being overweight or obese: Being overweight or obese can slightly increase a
[20]
woman's risk of getting breast cancer, once she is over the menopause.
This
could be because fat helps the body make oestrogen, and oestrogen encourages
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some breast cancers to grow. A way to find out whether you are overweight or obese
is to work out your body mass index (BMI). This measurement looks at your weight
in relation to your height. A BMI of 25 to 29.9 means you're overweight, and a BMI
of 30 or more means you're obese. You can use our calculator to work out your
BMI.
•

Eating a high-fat diet: Eating a lot of high-fat foods seems to increase a woman's
[21]
risk of breast cancer, particularly if she eats a lot of saturated fat.
In a study of
nearly 320,000 European women, those who ate the most saturated fat were 13
percent more likely to develop breast cancer than those who ate the least. Saturated
fat is found in foods such as red meat, butter, and cream.

•

Drinking alcohol: Drinking alcohol can increase your risk of breast cancer.
The
more a woman drinks on a regular basis, the greater her risk. One review of 53
studies found that women who had three or four drinks a day increased their risk of
breast cancer by about a third, and women who drank around four or more drinks
[23]
a day increased their risk by almost half.
Another study estimated that around 6
[24]
in 100 breast cancers in the UK in 2010 were linked to alcohol.

•

Being inactive: Doing little or no physical activity is linked to a raised risk of breast
cancer. A review of 73 studies found that, overall, the least active women had a 25
[25]
percent higher risk of breast cancer, compared with the most active women.
A
UK study estimated that, in 2010, more than 3 in 100 breast cancers among women
after the menopause were linked to too little exercise (less than 150 minutes of
[26]
moderate activity per week).

[22]

Staging and grading breast cancer
If you have breast cancer, your doctor will need to know how advanced it is (see Types
of breast cancer ). To do this, your doctor will work out the stage of your cancer and
possibly the grade of your cancer. Knowing your stage and grade will help you and your
doctor decide which treatments are best for you.
Staging your cancer
TNM (tumour, node, metastasis)
When your breast cancer is staged, it is classified according to three things.
•

How big your breast cancer (tumour) is, and whether it has spread from the breast
tissue into the nearby skin or chest wall.

•

Whether your breast cancer has spread to your lymph nodes , and if so, how many
and which ones (lymph nodes are small collections of cells that are part of your
immune system ).
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•

Whether your breast cancer has spread to other parts of your body.

These three things are used together and called the TNM classification.

[28]

•

T is for tumour

•

N is for (lymph) nodes

•

M is for metastasis. (Metastasis is when the cancer spreads to other parts of your
body, such as your liver or lungs.)

Each factor is given a number.
•

For T, the number tells you how big the tumour is.

•

For N, the number shows which lymph nodes have cancer cells in them.

•

For M, the number tells you whether your breast cancer has spread outside your
breast and the nearest lymph nodes to other parts of your body.

Generally, lower numbers mean your cancer is less serious. For example, if your cancer
was classified as T1N0M0, this would show that you had a small tumour that had not
spread to the lymph nodes nearest to it or to other parts of your body.
Here's what the different classifications mean.
TNM
T (tumour)

N (nodes)

What it means

Tis

Your breast cancer hasn't spread
beyond the lining of the ducts. It's
called carcinoma in situ.

T1

Your breast cancer is 2 centimetres
(0.8 inches) or less across.

T2

Your breast cancer is more than 2
centimetres (0.8 inches) across but
no bigger than 5 centimetres (2
inches) across.

T3

Your breast cancer is bigger than 5
centimetres (2 inches) across.

T4

Your tumour extends from the breast
into the chest wall and/or the skin,
and/or is inflammatory. (Inflammatory
cancer is a rare, invasive cancer that
can block the lymph vessels in the
skin over the breast.)

N0

Your breast cancer hasn't spread to
the nearest (local) lymph nodes.

N1mi

Your breast cancer has spread to one
to three of the nearest lymph nodes,
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but these nodes have only very small
areas of cancer, called
micrometastases.

M (metastasis)

N1

Your breast cancer has spread to the
lymph nodes on the same side of your
body as your breast cancer, and these
can be moved around (they aren't
matted together by the cancer).

N2

Your breast cancer has spread to the
lymph nodes on the same side of your
body as your breast cancer, and these
can't be moved around (they are
matted together).

N3

Your breast cancer has spread to
lymph nodes towards the middle of
your chest (the internal mammary
nodes) on the same side as your
breast cancer.

M0

Your breast cancer hasn't spread to
another part of your body.

M1

Your breast cancer has spread to
another part of your body. (This may
mean it has spread to lymph nodes
above the collarbone on the same
side of your body as your breast
cancer.)

Stages of breast cancer
Once your doctor has your TNM classification, he or she uses it to work out your cancer
stage. Doctors divide cancer into five main stages. They use a system called the
[28]
International Union Against Cancer staging system.
This helps them decide if your
cancer is an early, locally advanced, or advanced cancer. (see Types of breast cancer
).
Stage 0
This is the earliest stage of breast cancer. It is called a non-invasive cancer. Most
stage 0 cancers are a type called ductal carcinoma in situ (DCIS). Cancer cells have
formed within the ducts of the breast, but they have not spread into (invaded) the
[29]
surrounding tissue or lymph nodes.
Stage 1
This is an invasive cancer. Stage 1 breast cancer has spread from where it started into
the surrounding breast tissue. The tumour is small (2 centimetres or less across) and
the cancer has not spread to the lymph nodes, or only small amounts of cancer cells are
[30]
in the lymph nodes.
Stage 1 cancers are early breast cancers.
Stage 2
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This is an invasive cancer. Stage 2 breast cancers can be divided into three main
categories:
•

The tumour measures less than 2 centimetres across and has spread to lymph
nodes under the armpit.

•

The tumour is between 2 centimetres and 5 centimetres across and may or may not
have spread to the lymph nodes under the armpit.

•

The tumour is larger than 5 centimetres across but has not spread to any lymph
nodes.

Many stage 2 cancers are early breast cancers. However, if the tumour is large, they
can be locally advanced breast cancers.
Stage 3
This is an invasive cancer that has spread further than stage 2 but still hasn't spread
to other parts of the body. Some stage 3 breast cancers are larger than 5 centimetres
across and have cancer cells in the nearby lymph nodes. They can also be any size if:
[30]

•

The cancer has spread to many lymph nodes in the armpit or matted together the
lymph nodes under the armpit, or

•

The cancer has spread into the chest wall or the skin, or

•

The cancer has spread to lymph nodes above or below the collarbone or near the
breastbone.

Most stage 3 cancers are locally advanced breast cancers. But they can also sometimes
be early breast cancers or advanced breast cancers.
Stage 4
This is any invasive cancer that has spread beyond the breast, lymph nodes, or nearby
[30]
areas to other parts of the body.
The parts of the body most likely to be affected are
[31]
the bones, lungs, liver, more distant lymph nodes, and brain.
Stage 4 cancers are advanced breast cancers. You may also hear them called
metastatic or secondary breast cancers.
More about stages
Doctors also divide some of these stages further. For example, stage 2 is divided into
2A and 2B. If you'd like to read more about how doctors stage cancer using the TNM
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system and International Union Against Cancer staging system, see Cancer staging
table .
Grading your cancer
Your doctor may also tell you about the grade of your cancer. The grade describes how
much the cancer cells look like normal breast cells when viewed under a microscope.
Doctors usually grade cancers as low grade, intermediate grade, or high grade.
Low-grade cancer cells look similar to normal breast cells. High-grade cancer cells look
very different to normal cells. Higher-grade cancers tend to grow more rapidly and spread
faster than lower-grade cancers. Cancer grade can also be described as a number
[31]
between 1 and 3. A lower number means a lower grade.

What are the symptoms of breast cancer?
Many women learn that they have breast cancer before they get any symptoms. They
usually find out after they have a mammogram. (A mammogram is an X-ray of the
breast.) Mammograms can reveal lumps that are too small to feel. All women aged 50
[39]
to 70 in the UK are invited for a mammogram every three years.
Women outside
these ages aren't invited for routine mammograms, but can ask their GP for screening
if they think they need it (for example, if close family members have been diagnosed with
breast cancer).
If you have breast cancer you may notice:
•

A lump or thickening in your breast

•

A change in how your breast feels or looks. For example, it may feel heavy, warm
or uneven, or the skin may look pitted or dimpled. The size and shape of the breast
may change.

•

Changes in your nipple. For example, the nipple might be pulled back into the breast
(known as an inverted nipple)

•

Discharge from your nipple, such as blood or other fluid

•

A rash that makes your nipple red and scaly. It may just be eczema , but it could
be a sign of a rare type of cancer known as Paget's disease of the breast .

•

A swelling or lump in the armpit.
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Dimples in the skin (left) and changes in the shape of the breast (right) are symptoms of breast cancer.

How do doctors diagnose breast cancer?
If you're worried about a lump or change in your breast, you should see your doctor.
He or she will probably ask you how long you've had your symptoms and ask other
questions about your health. He or she may also ask whether any of your relatives have
had breast cancer or ovarian cancer .
Your doctor will examine your breasts and feel under your arms and at the base of your
neck for lumps or any lymph nodes that seem larger than normal. Your doctor will look
for:
•

Lumps in your breast

•

Painful lumps

•

Changes in your nipple

•

Changes in the skin of your breast

•

Discharge from your nipple.

If your doctor is concerned that there is a chance you could have breast cancer, he or
she will refer you to see a specialist in your local breast cancer team. The team is made
up of doctors and nurses with experience in looking after women and men with breast
cancer. They may be based at a cancer unit or your local hospital.
You should be able to see a specialist within two weeks of your doctor asking for an
[41]
appointment if :
•

You have a distinct, hard lump that doesn't move. Your skin may or may not be
dimpled

•

You are over 30 and have a distinct lump that is still present after your next period,
or appears after the menopause

•

You are under 30 and have a lump that is getting bigger or has other features that
suggest it may be cancer. For example, the lump is fixed and hard or you have a
history of breast cancer in your family

•

You have had breast cancer before and have a new lump or other symptoms that
suggest you might have cancer

•

You have eczema on one breast or changes in your nipple that don't go away with
treatment
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•

Your nipple has recently changed shape

•

You have a bloody discharge from one nipple

•

You're a man aged 50 or older with a firm lump in one breast. You may or may not
have changes in your nipple or the skin of your breast.
[41]

Some women will be referred to the breast clinic for a non-urgent appointment.
This
means you'll wait more than two weeks to see a specialist. But the time will vary depending
on where you live and how busy your hospital is. You should also get this type of referral
[41]
if:
•

You are under 30 and your GP is fairly sure that your lump is not cancer

•

You've been treated for breast pain, but the treatment hasn't helped

•

You've had breast symptoms for a while and your doctor is unsure what's causing
them.

Tests
When you see a member of your local breast cancer team, you'll probably be given what's
called triple assessment.
Firstly, your doctor will examine your breasts to see if there's anything unusual.
Secondly, your doctor will take images of your breast. There are several tests that take
pictures of the breast. The most common types are a mammogram, ultrasound and MRI
(magnetic resonance imaging).
A mammogram is an X-ray of the breast. To get a good picture of your breast, the
person doing the mammogram will place your breast on the bottom plate of the
mammogram machine. A clear plastic plate will then be lowered onto your breast to
flatten it slightly.
•

Having a mammogram can be uncomfortable because your breast is squeezed
between the two plates. Some women say it really hurts.

•

But the test takes just a few minutes and any pain should pass quickly.

•

It's useful for spotting changes in the breast that might be difficult to feel.

•

A mammogram is a good test for breast cancer but, like all tests, it can give the
wrong result. It's more common to miss cancer in younger women. This is because
young women's breasts may be firmer with more dense tissue in them, which makes
mammograms hard to read.

© BMJ Publishing Group Limited 2015. All rights reserved.
page 13 of 125

Breast cancer
•

There's also a small chance that you'll be told you may have breast cancer when
[42] [43]
you don't.

If your doctor finds a lump during the examination or mammogram, you may have an
ultrasound.
•

This uses sound waves to get a picture of the breast.

•

It tends to be used for younger women who may not get a clear picture on a
mammogram. If you're under 35, you may have an ultrasound.

Thirdly, your doctor will take some breast tissue.
•

Your doctor may use a fine needle and syringe to collect some cells from your breast.
This test is called fine needle aspiration.

•

Or you may have a core needle biopsy. In this test the doctor uses a bigger needle
to collect a small sample of tissue (a biopsy) from your breast.You'll be given a drug
to numb the area (a local anaesthetic ), so you shouldn't feel any pain. In the UK,
core needle biopsies are now more common than fine needle aspirations. Both tests
work, but it's easier for your doctor to get enough cells to test with a core needle
biopsy. This means that you're less likely to need a second test to collect more cells.
[44]

•

In both tests, the doctor may guide the needle by feeling the lump in your breast. If
it's not easy to feel a lump, the doctor might use ultrasound or mammogram to guide
[42]
the needle to the right place.

•

The samples collected from these tests are sent to a laboratory where they are
examined for signs of cancer.

Occasionally, after a triple assessment doctors still can't say for certain if a woman has
[44]
breast cancer.
For example, the core needle biopsy may not have taken enough
tissue to give a clear result. If this happens, you may need to have an open biopsy. This
involves having an operation to remove one or more tissue samples through a small cut
in the breast.
Getting your results
[44]

You'll normally get your test results within the week, and within three days if possible.
However long you have to wait, this will be an anxious time. If you want someone to talk
to, your doctor may be able to put you in touch with a counsellor or someone who has
been through a similar experience.
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When you get your results, you'll be told whether you have breast cancer or not. You
may feel very anxious about getting your results. If you're told you have breast cancer
you may feel devastated. But the treatment of breast cancer has improved dramatically
in the last 10 years. This means that more women of all ages are now surviving breast
cancer.
If you have breast cancer, your doctor may want to carry out some more tests to see
how far your cancer has spread. You'll probably have blood tests and an X-ray.
After these tests, your doctor or nurse may be able to tell you what type of breast cancer
you have and how advanced it is. To read more, see Types of breast cancer and
Staging and grading breast cancer .
Your biopsy may show whether your cancer is more sensitive to oestrogen than other
cancers (that is, whether it is oestrogen-receptor positive ). This means that oestrogen
encourages your cancer grow. It's important to know if your cancer is oestrogen-receptor
positive because you may be able to take a drug (such as tamoxifen) to block oestrogen
and stop the cancer spreading.
But you may have to wait until you have surgery to find these things out. To read more,
see More about surgery for breast cancer .

How common is breast cancer?
Breast cancer is the most common cancer in women.
Here's what we know about the rates of breast cancer.

[40]

[40]

•

In 2010, more than 49,500 women in the UK were diagnosed with breast cancer.

•

The number of women diagnosed with very early breast cancer (carcinoma in situ)
has increased over recent years because more women are having mammograms
[40]
.
This kind of breast cancer is the easiest to treat.

•

The risk of breast cancer is highest for older women. For example, for women under
30 the risk of getting breast cancer is 1 in 2,000. For women under the age of 70,
the risk is 1 in 13.

•

About 8 in 10 cases of breast cancer happen in women older than 50.

•

More women are getting breast cancer now than before, especially those who are
older. We don't know why.

•

But more women of all ages and backgrounds are surviving the disease than ever
before. In the 1970s, around 5 in 10 women with breast cancer survived beyond five
years. Now more than 8 out of 10 survive. This may be because screening means
women are being diagnosed with breast cancer earlier. Better treatments also may
be helping.
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Men can also get breast cancer. In the UK, about 300 to 400 men are diagnosed with
[40]
the disease each year and around 70 to 80 die each year.
Do 1 in 8 women get breast cancer?
It's a commonly quoted statistic that 1 in 8 women will get breast cancer during their
lifetime. But it doesn't mean that every woman has a 1 in 8 chance of getting breast
cancer. Your risk is unique. It depends on lots of things.
A more useful way to think about the general risk of getting breast cancer may be by
age. The table below can give you some idea of your chance of getting breast cancer
[40]
over certain periods of your life.
Age

Risk of breast cancer

By age 40

1 in 215

By age 50

1 in 50

By age 60

1 in 22

By age 70

1 in 13

Lifetime risk

1 in 8

What treatments work for breast cancer?
Doctors use different treatments for women with different types of breast cancer. Here
we talk about treatments for breast cancer that has not spread beyond the breast and
the nearby lymph nodes (called non-metastatic breast cancer).

Your doctor will tailor your treatment to your disease.
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The treatments that you will be offered depend on:
•

The size of the cancer

•

Where the cancer is in your breast

•

What type of breast cancer you have

•

Whether it has spread to other areas and, if so, where it has spread

•

Your general health.

Key points about treating breast cancer
•

There are two main types of treatments. Local treatments treat your breast and
the nearby lymph nodes . Systemic treatments treat your whole body.

•

Local treatments are surgery and radiotherapy.

•

Systemic treatments are chemotherapy (anti-cancer drugs) and hormone therapy.
These reduce the chance that cancer will come back in the same place or anywhere
else in your body.

•

Your treatment should start within four weeks of your breast cancer being diagnosed.

The National Institute for Health and Care Excellence (NICE), which advises the
government on health care, has published some guidelines on how women with breast
cancer should be treated (to read more, see http://www.nice.org.uk/Guidance/CG80 ).
[36]

Treatments for breast cancer
Which treatments work best? We've carefully weighed the research and looked at the
treatments for ductal carcinoma in situ, early breast cancer and locally advanced breast
cancer.
•

Treatments for ductal carcinoma in situ : This is breast cancer that hasn't spread
from the milk ducts in your breast. Treatments include surgery, radiotherapy and
tamoxifen. More...

•

Treatments for early breast cancer : This is cancer that has spread into your breast
tissue from your milk ducts and possibly to your lymph nodes. Treatments include
surgery, radiotherapy, chemotherapy, ovarian ablation (which involves removing
your ovaries or stopping them making oestrogen) and hormone treatments (tamoxifen
and aromatase inhibitors). More...
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•

Treatments for locally advanced breast cancer : This breast cancer is bigger than
5 centimetres (around 2 inches), or has spread to your skin or to the front of your
chest, or to both your skin and chest. The lymph nodes under your armpit might
also have become matted together by the cancer. Treatments include surgery,
chemotherapy, radiotherapy, and hormone treatments (tamoxifen). More...

To read about the different kinds of breast cancer, see Types of breast cancer .
For help in deciding which treatment is best for you, see How to use research to support
your treatment decisions.

Treatment Group 1
Treatments for ductal carcinoma in situ
Ductal carcinoma in situ (DCIS) is breast cancer that hasn't spread outside the milk ducts
of your breast. To learn more, see Types of breast cancer .

Key points about treating ductal carcinoma in situ
•

You'll have surgery to remove the cancer cells from your breast.

•

You'll probably have a lumpectomy, which involves removing the cancer cells and
some surrounding tissue (also called breast-conserving surgery).

•

You may need radiotherapy after surgery if the cancer cells are aggressive or fast
growing. (Your surgeon will send some cells to the laboratory to find out what they
are like.) Radiotherapy reduces the chance that your cancer will come back.

•

If your cancer cells are sensitive to a hormone called oestrogen (they are
oestrogen-receptor positive ), taking tamoxifen may reduce the chance that your
cancer will come back.

Which treatments work best for this type of breast cancer? We've looked at the best
research and given a rating for each treatment according to how well it works.

Treatments for ductal carcinoma in situ
Treatments that work
•

Surgery plus radiotherapy : After your tumour is removed by surgery, you may have
radiotherapy to your breast (and possibly to the nearby lymph nodes). Radiotherapy
helps make sure that the cancer cells have been killed. More...

Treatments that need further study
•

Surgery plus radiotherapy and tamoxifen : After surgery and radiotherapy, you may
be treated with tamoxifen. Tamoxifen is a drug that blocks the action of the female
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hormone oestrogen in the body. This can help prevent breast cancer coming back.
More...

Treatment Group 2
Treatments for early breast cancer
Early breast cancer is cancer that has spread to the breast tissues and possibly to the
lymph nodes , and it can be operated on. This is also sometimes called primary operable
breast cancer.To learn more, see Types of breast cancer .

Key points about treating early breast cancer
•

Most women with early breast cancer can have breast-conserving surgery (a
lumpectomy) in which the tumour and some surrounding tissue are removed. This
works just as well as having the whole breast removed (a mastectomy).

•

But if you have more than one lump, if your tumour is large or large compared with
the size of your breast, or if you've had radiotherapy before, you may need to have
the whole breast removed (a mastectomy).

•

If your tumour is large, having chemotherapy before surgery can help to shrink it
and make surgery easier.

•

Having radiotherapy and chemotherapy after surgery can reduce the chance of
your cancer coming back.

•

If your cancer cells are sensitive to oestrogen (they are what's called
oestrogen-receptor positive ), having treatment that stops your body making or
responding to oestrogen can reduce the chance of your cancer coming back. You
might be treated with drugs (tamoxifen, aromatase inhibitors) or have ovarian
ablation, which involves using radiation or drugs to stop your ovaries make estrogen
or having your ovaries removed.

•

Trastuzumab (Herceptin) can reduce the chances of your cancer coming back if it's
the type of breast cancer that makes a protein called HER-2. About 1 in 5 women
with breast cancer have this type.

If you need to have your breast removed (a mastectomy), your doctor should discuss
surgery to reconstruct your breast. You may be able to have the reconstruction done at
[36]
the same time as the operation to remove the breast.
For more information, see
Breast reconstruction .
Which treatments work best for early breast cancer? We've looked at the best research
and given a rating for each treatment according to how well it works.
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Treatments for early breast cancer
Treatments that work
•

Surgery : In breast-conserving surgery, the cancer is removed along with some of
the surrounding healthy tissue. A mastectomy removes the whole breast. More...

•

Breast-conserving surgery plus radiotherapy : The cancer is removed along with
some of the surrounding healthy tissue. You then have radiotherapy to your breast
to destroy any cancer cells that are left behind. More...

•

A mastectomy plus radiotherapy : After an operation to remove the breast,
radiotherapy is sometimes used for women whose cancer is likely to come back.
More...

•

Chemotherapy after surgery : Anti-cancer drugs help to kill any cancer cells that
remain after surgery. More...

•

Tamoxifen : The drug tamoxifen is sometimes used after surgery for breast cancer.
More...

•

Ovarian ablation : This treatment stops the ovaries producing oestrogen in women
who have not yet gone through the menopause . This can be done with drugs,
radiation or by removing the ovaries with surgery. More...

•

Aromatase inhibitors : These are a newer type of drug that stop the body making
oestrogen, a hormone that can encourage some breast cancers to grow. Aromatase
inhibitors include anastrozole (brand name Arimidex), exemestane (brand name
Aromasin) and letrozole (brand name Femara). More...

•

Trastuzumab (Herceptin) : This is a drug used with chemotherapy or by itself to stop
some cancers growing. It works only on tumours that make a protein called HER-2.
About 1 in 5 women with breast cancer have this type of tumour. More...

Treatments that are likely to work
•

Chemotherapy to shrink the tumour before surgery : Having chemotherapy to make
your tumour smaller before you have surgery may reduce the chances that you'll
need to have your whole breast removed. More...

•

Radiotherapy to the lymph nodes in the armpit : After surgery for breast cancer,
radiotherapy can be used to treat the lymph nodes in the armpit. More...

•

Sentinel node biopsy : This is a treatment that uses an injection of a blue dye, a
radioactive material or both to find the closest lymph nodes that drain fluid from the
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breast. These lymph nodes are tested. If no cancer is found, the other lymph nodes
are likely to be free from cancer too. More...
Treatments that work, but whose harms may outweigh benefits
•

Removing all the lymph nodes in the armpit : This is surgery to remove all the lymph
nodes from the armpit during breast surgery. More...

Treatments that need further study
•

Radiotherapy to the lymph nodes under the breastbone : After surgery for breast
cancer, radiotherapy is sometimes used to treat the lymph nodes that run under the
breastbone. More...

•

Radiotherapy to the lymph nodes above the collarbone : After surgery for breast
cancer, radiotherapy is sometimes used to treat the lymph nodes above the
collarbone on the same side of the chest as the breast cancer. More...

Treatments that are likely to be ineffective or harmful
•

High doses of chemotherapy plus a stem cell or bone marrow transplant : This
treatment uses high doses of anti-cancer drugs to kill cancer cells. Then a transplant
of cells from the bone marrow or blood helps to make new blood. More...

Treatment Group 3
Treatments for locally advanced breast cancer
Locally advanced breast cancer is bigger than 5 centimetres (around 2 inches), or has
spread to your skin or to the front of your chest, or to both your skin and chest. The
lymph nodes under your armpit might also have become matted together by the cancer.
But the cancer has not spread to other parts of your body (it has not metastasised). To
learn more, see Types of breast cancer .

Key points about treating locally advanced breast cancer
•

You'll probably have surgery to remove your breast (a mastectomy).

•

You'll probably have chemotherapy. This is the standard treatment. But the research
on how well this works is not very good.

•

Having radiotherapy after surgery can reduce the chance of your cancer coming
back, and it can help you live longer.
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•

If your cancer cells are sensitive to a hormone called oestrogen (they are
oestrogen-receptor positive ), taking a drug called tamoxifen to stop your body
responding to oestrogen can reduce the chance of your cancer coming back.

•

If your cancer cells make a lot of a protein called HER-2, you may also be offered
a drug called trastuzumab (Herceptin) to reduce the chance of your cancer coming
back.

Which treatments work best for this type of breast cancer? We've looked at the best
research and given a rating for each treatment according to how well it works.

Treatments for locally advanced breast cancer
Treatments that work
•

Surgery : If you have locally advanced breast cancer, you will probably have a
mastectomy. More...

•

Radiotherapy after surgery : After surgery, you might also have radiotherapy to make
sure that any cancer cells that are left have been killed. The nearby lymph nodes
may be treated as well. More...

Treatments that are likely to work
•

Hormone treatment plus radiotherapy : Radiotherapy is used to kill cancer cells.
Tamoxifen is used to block the action of oestrogen in the body. Some breast cancers
are encouraged to grow by oestrogen. More...

Treatments that need further study
•

Chemotherapy : Treatment with anti-cancer drugs attempts to kill cancer cells
anywhere in the body. This is a standard treatment. But the research on how well
this works is not very good. More...

Other treatments
We haven't looked at this treatment in as much detail as we use to assess other treatments
that we cover. (To read more, see Our method.) But we wanted to cover this treatment
because you may be interested in it.
•

Trastuzumab (Herceptin) : This is a drug that is used with chemotherapy or by itself
to stop some cancers growing. It works only on tumours that make a protein called
HER-2. About 1 in 5 women with breast cancer have this type. More...
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What will happen to me?
It can be hard to look at a statistic that is supposed to tell you how long women with
breast cancer tend to live. No one can say for certain what will happen to you. Breast
cancer isn't always a predictable disease.
But it is important to know that:
•

Doctors usually talk about the percentage of women who will be alive five years after
being treated with breast cancer. This is because the risk that breast cancer will
come back is highest in the first five years

•

But being alive five years later doesn't necessarily mean that you have been
completely cured. You will probably always need to be watchful and have regular
check-ups, even after 20 years. Talk to your doctor about your follow-up care plan.
You should have annual mammograms for at least five years and possibly longer,
[36]
depending on your risk of cancer coming back.

•

Breast cancer is an unpredictable disease, and sometimes women who were told
that they had very advanced breast cancer survive for many years.

If you want more information, see Survival rates for breast cancer . But please remember
that you are an individual. Statistics cannot tell you what will happen in your specific
case.
Most women nowadays recover from breast cancer and lead long and healthy lives.

Questions to ask your doctor
If you've been diagnosed with breast cancer, you may want to talk to your doctor to find
out more.
Here are some questions you might want to ask.
•

Has my breast cancer spread outside my breast? What stage is it?

•

How big is my tumour?

•

Can I have surgery that removes only the lump (breast-conserving surgery) and not
the whole breast (mastectomy)?

•

Did my breast cancer happen because of genes I have inherited?

•

What will you do to find out if my breast cancer has spread to the lymph nodes in
my armpit?

•

What treatment will I need after surgery?
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•

What side effects can I expect from surgery and other treatments?

•

Is my breast cancer encouraged to grow by the hormone oestrogen (is it
oestrogen-receptor positive )?

•

Do I have HER-2 positive breast cancer (this means the cancer cells make too much
of a protein called HER-2)?

•

Will my surgery be done by a specialist breast surgeon who does more than 20
breast operations a year? (This can be a difficult question to ask, but the risk of your
cancer coming back where it first started depends on whether your surgeon removes
enough of the tissue around your cancer along with the cancer itself. Studies show
that experienced surgeons are better at doing this.)

•

Do any of my lymph nodes have cancer cells in them? If so, how many?

•

How abnormal do the cancer cells look under a microscope? (This can tell you how
likely it is that your tumour will spread and what kind of treatment you need.)

•

Will I need chemotherapy after surgery? If so, what type and for how long?

•

Will I need hormone therapy? If so, what type and for how long?

•

If I have a mastectomy, should I have breast-reconstruction surgery? If so, when
should it be done and what sort of surgeon should do it?

•

Are the other women in my family more likely to get breast cancer? Should they
have check-ups more often?

Treatments:
Surgery plus radiotherapy for ductal carcinoma in situ
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on surgery plus radiotherapy for ductal carcinoma in situ?

This information is for people who have a type of breast cancer called ductal carcinoma
in situ. It tells you about surgery plus radiotherapy, a treatment used to treat this type of
breast cancer. It is based on the best and most up-to-date research.
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Does it work?

Breast-conserving surgery keeps as much healthy breast tissue as possible.

Yes. If you have ductal carcinoma in situ (DCIS), breast-conserving surgery followed by
radiotherapy can reduce the risk of your breast cancer coming back.

What is it?
If you have ductal carcinoma in situ (DCIS), the cancer cells are contained inside the
milk ducts in your breast. They haven't spread to other parts of your breast or your body.
But there is a risk that cancer cells will spread into your breast tissue. If this happens,
it's called invasive breast cancer. This type of breast cancer is more serious than DCIS
because cancer cells might spread to other parts of your body.
Treating DCIS reduces your risk of getting invasive breast cancer.
Most women with DCIS are treated with breast-conserving surgery to remove the
cancer. Your doctor will probably recommend that you also have radiotherapy after
surgery to kill any cancer cells left behind.
Breast-conserving surgery is an operation for breast cancer that lets you keep your
breast. Your surgeon will remove only the DCIS and a tiny bit of healthy-looking breast.
The aim is to get rid of your breast cancer while changing the appearance of your breast
as little as possible. We've prepared some extra information for people thinking of having
this operation. To read more, see Breast-conserving surgery (lumpectomy).
Your doctor might recommend that you have a mastectomy if the area of DCIS is large
compared with the size of your breast, or if you have DCIS in more than one place. In a
mastectomy , your whole breast is removed. To read more, see More about surgery for
breast cancer .
Radiotherapy is usually used after breast-conserving surgery to kill any cancer cells
that may have been left behind. It uses X-rays to destroy cancer cells in your breast.
You'll need to have radiotherapy five days a week for between three weeks and six
weeks. Each session takes only a few minutes. Radiotherapy doesn't hurt, but it has side
effects. To read more, see How does radiotherapy work?
If your doctor thinks that it's very unlikely that your DCIS will come back, he or she may
discuss with you whether you need radiotherapy. Doctors say your risk is lower if the

© BMJ Publishing Group Limited 2015. All rights reserved.
page 25 of 125

Breast cancer
area of DCIS in your breast is very small and the cells don't look aggressive or fast
growing (doctors say they are low-grade).

How can it help?
Most women treated with surgery and radiotherapy don't get DCIS again, and don't go
on to get invasive breast cancer.
Having radiotherapy after breast-conserving surgery reduces the chance of cancer coming
back in your breast from about 22 in 100 for women who just have surgery, to about 11
[86]
in 100 for women who have surgery and radiotherapy.
But even though the chances of getting breast cancer again are lower, it may not make
a difference to how long you live. In a summary of the research, doctors say that death
rates are very low for women with DCIS, which may be why there is not a difference in
[86]
death rates between the treatments.
There aren't any good studies that directly compare women who've had breast-conserving
[55]
surgery with women who've had a mastectomy for DCIS.
However, there are studies
that look at women with invasive cancer that hasn't spread outside the breast or has
spread only as far as the nearest lymph nodes . These show that women who have
[87]
breast-conserving surgery live as long as women who have a mastectomy.

How does it work?
Surgery removes the cancer from the tumour in your breast.
Radiotherapy is like an insurance policy for the rest of your breast. Your surgeon may
have removed all of the breast cancer that he or she could see, along with some healthy
tissue around it. But cancer cells could have been left behind, and they could start growing
in the future.
Radiotherapy kills any cancer cells left behind. It uses high-energy X-rays to kill cancer
cells.
Because normal cells can also be damaged by these high-energy X-rays, radiotherapy
is given very carefully to make sure that the right areas of the body are hit as accurately
as possible.
The timing of the doses makes it more likely that the cells that grow and divide faster,
such as cancer cells, are hit more often than other cells.

Can it be harmful?
Side effects of surgery
Some of the side effects of breast-conserving surgery are given below.
Feeling unhappy with how your breast looks: When women were asked about how
their breast looked after surgery, between 6 and 9 out of 10 rated their results as good
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or excellent. So there's only a small chance that you'll be unhappy with how your breast
[52]
looks after surgery.
You may find that your scar is bigger than you expected, your
breast looks distorted or your breasts are uneven sizes. But if this happens, you can
have more surgery to improve the way your breast looks.
Needing another operation because not enough tissue was removed: Sometimes,
not enough tissue is removed from around the lump. This may happen if the cancer has
spread further than your surgeon thought. The tissue that has been removed during the
operation will be checked, and if your surgeon thinks some cancer could have been left
behind, you may need a second operation. About 1 in 5 women need another operation,
[56]
though the rate may vary depending on where you live.
You may either have more
of your breast removed or have a mastectomy. Some women who need more surgery
[52] [88]
say they wish they had chosen to have a mastectomy in the first place.
Infection: All wounds can get infected. An infection can make your wound hurt, and the
surrounding skin may be hot, red and throbbing. The risk of infection after
[89]
breast-conserving surgery is around 1 in 50.
Occasionally, the infection causes pus
to collect around the scar. You may need antibiotics for this.
Fluid under the scar: A clear fluid, called serous fluid, can collect under the scar. This
is called a seroma. It is part of the normal healing process. About 1 in 5 women get a
[65]
seroma after their breast cancer is removed.
The fluid can be drained with a needle
by a doctor.
Bleeding: You may get bleeding under the cut in your skin after the operation. If the
blood builds up and clots, you will get a big bruise called a haematoma . The area will
be swollen and feel tender. If this happens, you may need surgery to remove the blood
clot and stop any bleeding.
To read more, see Side effects of surgery for breast cancer .
Side effects of radiotherapy
Radiotherapy does have side effects, and different women have different experiences.
You may have heard some worrying stories about radiotherapy, but many women cope
well with the side effects.
Generally the side effects of radiotherapy can be divided into two groups: side effects
that happen early and side effects that happen later.
•

Early side effects: Your skin may itch or change colour after radiotherapy, and your
breast may feel tender. Some women feel more tired than usual. These problems
are usually mild and go away after a few weeks.

•

Later side effects: You may get nerve damage or inflammation in your lungs.
These sound serious, but they are rare and can be treated.

To learn more see Side effects of radiotherapy .
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How good is the research on surgery plus radiotherapy for ductal
carcinoma in situ?
There's good research to show that having radiotherapy after surgery reduces the risk
that your ductal carcinoma in situ (DCIS) will come back in the same place.
We found one review of the research ( systematic reviews ) that looked at four good-quality
[86]
studies ( randomised controlled trials ).
The researchers compared radiotherapy with
no radiotherapy after surgery for DCIS. The studies followed women for up to 10 years
after treatment.
The results showed that cancer came back for 22 in 100 women who did not have
[86]
radiotherapy, but only 11 in 100 women who did have radiotherapy.

Surgery plus radiotherapy and tamoxifen for ductal carcinoma
in situ
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on surgery plus radiotherapy and tamoxifen for ductal carcinoma in situ?

This information is for people who have breast cancer. It tells you about surgery plus
radiotherapy and tamoxifen, a treatment used for ductal carcinoma in situ. It is based on
the best and most up-to-date research.

Does it work?
We're not sure. If you have ductal carcinoma in situ, breast-conserving surgery can
remove the cancer cells and reduce the chance of your breast cancer coming back.Your
chance of cancer returning will be even lower if you also have radiotherapy after surgery.
Taking tamoxifen may cut the risk even more, but the research isn't clear.
We know that tamoxifen can help women with early breast cancer . And some research
suggests it also works for women with the very earliest stage of breast cancer, called
ductal carcinoma in situ (DCIS). However, other research suggests that women with
DCIS may do just as well without taking tamoxifen.
Tamoxifen works best for women who have cancer that is sensitive to the hormone
oestrogen .

What is it?
In ductal carcinoma in situ (DCIS), cancer cells are contained inside the milk ducts in
your breast. They haven't spread to other parts of your breast or your body. If you have
DCIS, there is a risk that cancer cells will spread into your breast tissue. If this happens,
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it's called invasive breast cancer. This type of breast cancer is more serious than DCIS
because cancer cells might spread to other parts of your body.
Doctors treat DCIS to reduce your risk of getting invasive breast cancer.
Most women with DCIS are first treated with breast-conserving surgery to remove the
cancer. Some women decide to have radiotherapy to the breast after surgery to kill off
any cancer cells that might have been left behind. Your doctor may also suggest that
you take a drug called tamoxifen after these treatments.
The information on this page tells you how much extra benefit women get from taking
tamoxifen after they've had surgery and radiotherapy.
Here's a brief overview of each of the treatments.
•

Breast-conserving surgery is an operation for breast cancer that lets you keep
your breast.Your surgeon will remove only the cancer and a tiny bit of healthy-looking
breast. The aim is to get rid of your breast cancer while changing the appearance
of your breast as little as possible. We've prepared some extra information for people
thinking of having this operation. To read more, see Breast-conserving surgery
(lumpectomy).
Your doctor might recommend that you have a mastectomy if the area of DCIS is
large compared with the size of your breast, or if it's in more than one place. To read
more, see More about surgery for breast cancer .

•

Radiotherapy is usually used after surgery to kill any cancer cells that may have
been left behind. It uses X-rays to destroy cancer cells in your breast. You'll need
to have radiotherapy five days a week for between three weeks and six weeks. Each
session takes only a few minutes. Radiotherapy doesn't hurt, but it has side effects.
To read more, see How does radiotherapy work?

•

Tamoxifen is a drug that treats the whole body. It stops the female hormone
oestrogen working in the body. Some breast cancers are more sensitive to oestrogen
than others (they are oestrogen-receptor positive). This means that oestrogen
encourages them to grow. Your doctor will do tests on your tumour to find out if it is
oestrogen-receptor positive. If it is, your doctor may prescribe tamoxifen for up to
five years. Sometimes doctors also prescribe tamoxifen for women who don't have
oestrogen-receptor positive breast cancer but whose cancer seems to be linked to
hormones .
Tamoxifen comes as tablets. Its brand names include Nolvadex, Soltamox, and
Tamofen.
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How can it help?
Taking tamoxifen after surgery and radiotherapy may reduce your risk of getting breast
[90]
cancer again.
But not all studies have found that it helps with the earliest stage of
breast cancer (DCIS).
In the study that found tamoxifen did help with DCIS:

[90]

•

About 14 in 100 women who had radiotherapy after breast-conserving surgery had
their cancer come back after six years

•

About 9 in 100 women who took tamoxifen after breast-conserving surgery and
radiotherapy had their cancer come back after six years.

But one study didn't show any advantage to taking tamoxifen for women with DCIS.
This could be because women with DCIS already recover well after surgery and
radiotherapy, so any extra benefits from tamoxifen aren't obvious.

[91]

Tamoxifen may help only if you have breast cancer that is encouraged to grow by
[92]
oestrogen (oestrogen-receptor positive breast cancer).

How does it work?
Tamoxifen helps prevent some types of breast cancer developing further. Some breast
cancers are encouraged to grow by oestrogen (a female hormone). Tamoxifen prevents
this type of breast cancer developing by blocking the place on breast cells where
oestrogen would normally attach. It affects both normal cells and cancer cells. (These
types of cancers are called oestrogen-receptor positive because the place on the cell
that oestrogen attaches to is known as a binding site or a receptor site.)
Tamoxifen stops oestrogen being able to tell the cell what to do, which in this case is to
keep growing and dividing in an uncontrolled way.

Can it be harmful?
Side effects of surgery
Every woman's experience of breast surgery is different. Some women recover in a
matter of weeks with no lasting problems. Others take much longer to get over the
operation.
Problems after surgery for breast cancer can include pain, swelling in your arm, and
infections. To read more, see Side effects of surgery for breast cancer .
Side effects of radiotherapy
Radiotherapy does have side effects, and different women have different experiences.
You might have heard some worrying stories about radiotherapy, but many women cope
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well with the side effects. Generally the side effects of radiotherapy can be divided into
two groups: side effects that happen early and side effects that happen later.
•

Early side effects: Your skin may itch or change colour after radiotherapy, and your
breast may feel tender. Some women feel more tired than usual. These problems
are usually mild and go away after a few weeks.

•

Later side effects: You may get nerve damage or inflammation in your lungs.
These sound serious, but they are rare and can be treated.

To read more, see Side effects of radiotherapy .
Side effects of tamoxifen
Tamoxifen stops the female hormone oestrogen working in your body. This can give you
symptoms of the menopause , such as hot flushes (which can be severe), irregular
periods and vaginal dryness. About half the women who take tamoxifen get these types
[70]
of symptoms. This is more likely if you haven't been through the menopause.
Tamoxifen may also cause indigestion or make you feel sick.
There are also some less common side effects of taking tamoxifen, including cataracts
[90]
, deep vein thrombosis or cancer that affects the lining of your womb.
To learn more, see Side effects of tamoxifen .

How good is the research on surgery plus radiotherapy and tamoxifen
for ductal carcinoma in situ?
We found two well-designed studies ( randomised controlled trials ) that looked at the
effects of taking tamoxifen after having surgery and radiotherapy for ductal carcinoma
[90] [92] [91]
in situ.
The first study looked at women who took tamoxifen or a dummy treatment (a placebo
[90]
) after being treated with breast-conserving surgery and radiotherapy.
After five years,
the women who took tamoxifen were less likely to have any form of breast cancer and
less likely to have got invasive cancer. (Invasive cancer is cancer that has spread into
the fat and other tissue in the breast. It can then spread to other parts of the body.)
But the women who took tamoxifen were slightly more likely to have cancer of the lining
of the womb (endometrial cancer). Tamoxifen only helped women with breast cancer
that was encouraged to grow by oestrogen ( oestrogen-receptor positive breast cancer).
[92]

The second study looked at women who had surgery for ductal carcinoma in situ and
[91]
who received different types of additional treatments.
The results showed that adding
tamoxifen to radiotherapy didn't help to reduce the risk of cancer coming back any more
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than having radiotherapy on its own. The researchers concluded that radiotherapy is
worthwhile for women who have had surgery for ductal carcinoma in situ, but that
tamoxifen isn't, especially for women over 50.

Surgery for early breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on surgery for early breast cancer?

This information is for people who have early breast cancer. It tells you about surgery,
a treatment used for early breast cancer. It is based on the best and most up-to-date
research.

Does it work?
Yes. If you have early breast cancer, surgery can remove your cancer, stop it spreading
and help you live longer.
Breast-conserving surgery (removing the part of the breast that has cancer) works just
as well as a mastectomy (removing the whole breast). This is true for women of all ages.
You are just as likely to be alive 10 years or 20 years after breast-conserving surgery as
after a mastectomy.

What is it?
If you have early breast cancer, the cancer hasn't spread outside your breast, or has
spread only as far as the nearest lymph nodes . There are two main types of breast
surgery for early breast cancer:
•

Breast-conserving surgery is an operation that lets you keep your breast. Your
surgeon will remove only the part of your breast that has cancer. The aim is to get
rid of your breast cancer while changing the appearance of your breast as little as
possible. Doctors sometimes call this operation a lumpectomy or wide local
excision. The size of your scar will depend on how much tissue is taken away

•

A mastectomy is an operation that removes all of the breast tissue, including the
skin and the nipple, from the side of the chest that has cancer. You will be left with
a flat scar that goes across your chest. Most scars run diagonally or horizontally.
This operation is sometimes called a total mastectomy. Doctors used to also remove
some of the muscles under the breast. This is called a radical mastectomy. It isn't
done very often now.

The information on this page can help you decide whether you want to have all or part
of your breast removed.
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Up to 80 in 100 women with early breast cancer are able to have breast-conserving
[89]
surgery. You may be able to have breast-conserving surgery if:
•

You have just one lump in your breast. If you have more than one lump, or lots
of small patches of cancer cells, it's hard to remove all the cancer cells without
changing the way your breast looks

•

Your lump is small compared with the size of your breast. If you have a small
lump, you'll have only a small scar and maybe a small dent in your breast

•

You can have radiotherapy. You may need radiotherapy after breast-conserving
surgery. Doctors try to avoid giving radiotherapy to the same area twice, so you may
not be able to have breast-conserving surgery if you've had radiotherapy before. To
learn more about radiotherapy, see Breast-conserving surgery plus radiotherapy .

During surgery, you may also need to have some, or all, of the lymph nodes in your
armpit removed. These will be tested to see if the cancer has spread here. For more
information, see More about surgery for breast cancer .
We've prepared some extra information for people thinking about having breast-conserving
surgery. To read more, see Breast-conserving surgery (lumpectomy).
If you are advised to have a mastectomy (the whole breast removed), your surgeon
[36]
should discuss surgery to rebuild your breast (breast reconstruction).
Many women
can have this done at the same time as the operation to remove the breast. For more
information, see Breast reconstruction .

How can it help?
If you have early breast cancer, surgery can stop your cancer spreading and help you
live longer.
Breast-conserving surgery
Having breast-conserving surgery with radiotherapy works just as well as having your
whole breast removed. This is true for women of all ages. You are just as likely to be
[89]
alive 10 years or 20 years after breast-conserving surgery as after a mastectomy.
[93] [94]

In one big summary of the research, the difference between still being alive 20 years
after breast conserving surgery, compared to being alive 20 years after mastectomy,
[94]
was about 1 death for every 100 women.
This difference is so small that it is very
likely to be down to chance. Some women are likely to have died of causes other than
breast cancer, during the 20 years of follow-up.
The summary also showed very little difference in the chances of breast cancer coming
back. After 10 years, 8 in 100 women who'd had a mastectomy had a return of breast
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cancer, compared to 10 in 100 women who'd had breast-conserving surgery. But this
difference between treatment results had disappeared by 15 years after treatment, when
the same numbers of women had a return of breast cancer.
Breast-conserving surgery has some advantages over a mastectomy. You'll be able to
keep your breast, your scar will be smaller and you won't need to wear a false breast or
have surgery to reconstruct your breast. You're also likely to feel better about the way
[53] [54]
your body looks.
To read about the pros and cons of each operation, see More about surgery for breast
cancer .
Mastectomy
If you have a mastectomy, removing the muscles from your breast (a radical mastectomy)
won't help you live longer and can make your chest look worse. Doctors used to think
that the more breast tissue and surrounding muscle they removed the less likely it was
[89]
that breast cancer would come back. But we now know that this isn't true.

How does it work?
Doctors usually recommend removing your breast cancer because otherwise it may grow
bigger and spread through your breast tissue into your chest wall, skin and the muscles
below the breast. If your cancer is only in one part of your breast, removing just that part
is enough to stop it spreading.

Can it be harmful?
Some of the more common side effects of breast surgery are given below. To learn more,
see Side effects of surgery for breast cancer . To see how breast-conserving surgery
compares with a mastectomy, see More about surgery for breast cancer .
Side effects of breast-conserving surgery
Feeling unhappy with how your breast looks: When women were asked about how
their breast looked after surgery, between 6 and 9 out of 10 rated their results as good
or excellent. So there's only a small chance that you'll be unhappy with how your breast
[52]
looks after surgery.
You may find that your scar is bigger than you expected, your
breast looks distorted or your breasts are uneven sizes. But if this happens, you can
have more surgery to improve the way your breast looks.
Needing another operation because not enough tissue was removed: Sometimes,
not enough tissue is removed from around the lump. This can happen if the cancer has
spread further than your surgeon thought. The tissue that has been removed during the
operation will be checked, and if your surgeon thinks some cancer could have been left
behind, you may need a second operation. About 1 in 5 women need another operation
[56]
although this rate varies in different parts of the UK.
You may either have more of
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your breast removed or have a mastectomy. Some women who need more surgery say
[52] [88]
they wish they had chosen to have a mastectomy in the first place.
Infection: All wounds can get infected. An infection can make your wound hurt, and the
surrounding skin may be hot, red and throbbing. The risk of infection after
[89]
breast-conserving surgery is around 1 in 50.
Occasionally, the infection causes pus
to collect around the scar. You may need antibiotics for this.
Fluid under the scar: A clear fluid, called serous fluid, can collect under the scar. This
is called a seroma. It is part of the normal healing process. About 1 in 5 women get a
[65]
seroma after their breast cancer is removed.
The fluid can be drained with a needle
by a doctor.
Bleeding: You may get bleeding under the cut in your skin after the operation. If the
blood builds up and clots, you will get a big bruise called a haematoma . The area will
be swollen and feel tender. If this happens, you may need surgery to remove the blood
clot and stop any bleeding.
Side effects of a mastectomy
A mastectomy is a serious operation. Afterwards you may get some of the following side
effects.
Missing your breast: Some women say they feel disfigured after losing a breast. You
may find it hard to look at your scar. You may also find it difficult to be intimate and have
sex. But breast reconstruction can help with all these feelings. And you may be able to
[36]
have your breast removed and reconstructed during the same operation.
Ask your
doctor about all your options.
Needing more treatment because your cancer comes back: There is a small risk that
breast cancer will come back in your scar, so removing all the breast tissue cannot
guarantee that your breast is free from cancer cells.
Infection: There is a chance that you'll get an infection. This risk is higher than if you
had breast-conserving surgery. It can be treated, but you may need to spend a few extra
days in hospital.
Fluid under the scar: Fluid may build up around the top of the scar on your chest and
also in your upper arm. This is called a seroma and can be uncomfortable and make
your arm stiff. You may need to have this fluid drained in hospital.
Bleeding: You may get bleeding under the cut in your skin after the operation. If the
blood builds up and clots, you will get a big bruise (a haematoma ). The area will be
swollen and feel tender. If this happens, you may need surgery to remove the blood clot
and stop any bleeding.
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How good is the research on surgery for early breast cancer?
Breast-conserving surgery compared with mastectomy
Three large reviews ( systematic reviews ) looked at more than15 well-designed studies
( randomised controlled trials ) with around 8,000 women who had breast-conserving
[89] [93] [94]
surgery or a mastectomy.
These reviews found that women who had breast-conserving surgery were just as likely
to be alive 10 or 20 years after being diagnosed with breast cancer as women who had
a mastectomy. Most of the women in the studies were happy with the way their breast
[89]
looked after breast-conserving surgery.
Different types of mastectomies
There's good evidence that removing the muscles under the chest wall along with the
breast (a radical mastectomy) won't help you live longer.
A review of five well-designed studies ( randomised controlled trials ) with more than
2,000 women compared different types of mastectomies, including radical mastectomy.
This review found that having a radical mastectomy didn't reduce women's chances of
[89]
dying within 10 years.

Breast-conserving surgery plus radiotherapy for early breast
cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on breast-conserving surgery plus radiotherapy for early breast cancer?

This information is for people who have early breast cancer. It tells you about
breast-conserving surgery plus radiotherapy, a treatment used for early breast cancer.
It is based on the best and most up-to-date research.

Does it work?
Yes. If you have early breast cancer, having radiotherapy after breast-conserving surgery
reduces the chance of your cancer coming back, compared with having surgery alone.

What is it?
Early breast cancer means the cancer hasn't spread outside your breast, or has spread
only as far as the nearest lymph nodes . Most women with this type of cancer are treated
with breast-conserving surgery followed by radiotherapy. Radiotherapy is given to reduce
the chance of the cancer coming back in the same place.
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This information tells you how much extra benefit you may get from having radiotherapy
as well as surgery.
•

Breast-conserving surgery is an operation that lets you keep your breast. Your
surgeon will remove only the part of your breast that has cancer. The aim is to get
rid of your breast cancer while changing the appearance of your breast as little as
possible. Doctors sometimes call this operation a lumpectomy or wide local
excision. It is done instead of an operation to remove your whole breast (a
mastectomy ). Your doctor may also remove some of the lymph nodes from your
armpit to see if the cancer has spread there. To read more, see More about surgery
for breast cancer .

•

Radiotherapy is used to kill any cancer cells that might be left behind after surgery.
It uses X-rays to destroy cancer cells in your breast.You'll need to have radiotherapy
five days a week for between three weeks and six weeks. Each session takes only
a few minutes. Radiotherapy doesn't hurt, but it has side effects. To read more, see
How does radiotherapy work?

A drug called tamoxifen is also sometimes used after breast-conserving surgery for
women with early breast cancer.

How can it help?
Surgery removes the cancer from your breast.
[95]

Radiotherapy can help stop your cancer coming back.
Women who don't have
radiotherapy are more likely to get their cancer back than women who do.
The research shows:
•

About 19 in 100 women who have radiotherapy have cancer again within 10 years

•

But 35 in 100 women who don't have radiotherapy have their cancer back within 10
years.

Radiotherapy after breast-conserving surgery may also help women live longer.

[96]

Having radiotherapy (with or without tamoxifen) works better at preventing cancer coming
[66] [97] [98]
back than using tamoxifen on its own.
Researchers looked to see whether women with less aggressive cancers did as well
without radiotherapy. But they found that even for these women, having radiotherapy cut
[99]
their chances of breast cancer coming back by about half.
Researchers are looking at whether having radiotherapy to the breast during surgery
(called intraoperative radiotherapy) works as well as having radiotherapy after surgery.
[100] [101]
But more research is needed to know if radiotherapy around the part of your
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breast being removed is better and safer than radiotherapy to a wider area.
To learn more, see Radiotherapy during surgery .

[102] [103] [104]

If the cancer does come back, you'll probably need to have the rest of your breast
removed.
Having breast-conserving surgery with radiotherapy works just as well as having your
whole breast removed (a mastectomy). This is true for women of all ages. You are just
as likely to be alive 10 years or 20 years after breast-conserving surgery as after a
[93] [94]
mastectomy.

How does it work?
Radiotherapy is like an insurance policy for the rest of your breast. Your surgeon may
have removed all of the breast cancer that he or she could see, along with some healthy
tissue around it to make sure that all the cancer was removed. But breast cancer cells
may have been left behind, and they could start growing in the future.
Radiotherapy kills any cancer cells left behind by blasting high-energy X-rays at them.
Normal cells also can be affected by these high-energy X-rays. So radiotherapy is given
very carefully to make sure that the right areas of the body are hit as accurately as
possible.
The timing of the doses makes it more likely that the cells that grow and divide faster,
such as cancer cells, are hit more often than other cells.

Can it be harmful?
Side effects of surgery
Every woman's experience of breast surgery is different. Some women recover in a
matter of weeks with no lasting problems. Others may take much longer to get over the
operation.
Problems after surgery for breast cancer can include pain, swelling in your arm and
infections. To read more, see Side effects of surgery for breast cancer .
Side effects of radiotherapy
[87]

There aren't many studies on the side effects of radiotherapy.
Different women have
different experiences. You may have heard some worrying stories about radiotherapy,
but many women cope well with the side effects.
Generally the side effects of radiotherapy can be divided into two groups: side effects
that happen early and side effects that happen later.
•

Early side effects: Your skin may itch after radiotherapy, and your breast may feel
[66]
tender.
Some women feel more tired than usual. You may also get breast pain
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and changes in the colour and look of the skin on your breast.
are usually mild and go away after a few weeks.
•

[98]

These problems

Later side effects: You may get nerve damage or inflammation in your lungs.
These sound serious, but they are rare and can be treated. You may also find that
hair stops growing in your armpit.

To read more, see Side effects of radiotherapy . Having radiotherapy as well as surgery
seems to increase your chances of getting problems with swelling and stiffness in your
[105]
upper arm.

How good is the research on breast-conserving surgery plus
radiotherapy for early breast cancer?
There's good evidence that, for women with early breast cancer, having radiotherapy
after breast-conserving surgery reduces the risk of cancer coming back in the place
where it started. Surgery plus radiotherapy works better than surgery alone.
One big summary of the research (a systematic review ) looked at 17 studies involving
[106]
10,801 women with early breast cancer.
The summary showed that:
•

About 19 in 100 women who have radiotherapy have cancer again within 10 years

•

But 35 in 100 women who don't have radiotherapy have their cancer back within 10
years.

Radiotherapy after breast-conserving surgery may also help women live longer.

[106]

Mastectomy plus radiotherapy for early breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on a mastectomy plus radiotherapy for early breast cancer?

This information is for people who have early breast cancer. It tells you about mastectomy
plus radiotherapy, a treatment used for early breast cancer. It is based on the best and
most up-to-date research.

Does it work?
Yes. If you have a high risk that your cancer will come back after a mastectomy ,
radiotherapy can reduce this risk by about two-thirds.
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But radiotherapy doesn't work as well in women whose tumour is very large or whose
lymph nodes have become matted together with cancer. Also, if there's only a small
chance of cancer coming back, radiotherapy may do more harm than good.
If you've had a mastectomy for your early breast cancer, this information can help you
decide whether to have radiotherapy too.

What is it?
If your breast cancer has spread to your breast tissue from your milk ducts and maybe
to your lymph nodes, it's called invasive or early breast cancer. You may need a
mastectomy. A mastectomy is an operation that removes all of the breast tissue, including
skin and the nipple, from the side of the chest that has cancer.
You will be left with a flat scar that goes across your chest. Most scars run diagonally or
horizontally.
If you are advised to have a mastectomy (the whole breast removed), your surgeon
[36]
should discuss surgery to rebuild your breast (breast reconstruction).
Many women
can have this done at the same time as the operation to remove the breast. For more
information, see Breast reconstruction .
To read more, see More about surgery for breast cancer .
Radiotherapy to the chest is sometimes recommended after a mastectomy to kill any
cancer cells that may have been left behind. It uses X-rays to destroy the cancer cells.
Most women don't need radiotherapy after their breast is removed. This is because
surgery can remove all the cancer. But radiotherapy may be recommended for women
who have a high risk of their breast cancer coming back.
You're thought to be at high risk if:

[107] [108] [109]

•

Your tumour is large (more than 5 centimetres across)

•

Your cancer cells look aggressive and fast growing under a microscope (they are
high-grade). This means that they may have already spread

•

Cancer cells are found in more than three of your lymph nodes

•

Cancer cells are in the edge (margin) of the breast tissue removed during your
mastectomy.

Very occasionally, doctors recommend that women also have radiotherapy to all the
lymph nodes around the breast area. This includes the lymph nodes in the armpit, along
the sides of the breastbone and upper ribs, and in the hollows of the neck (around the
collarbone). Doctors call this treatment total nodal radiotherapy or total nodal
irradiation.
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To learn more, see How does radiotherapy work?

How can it help?
If there's a high risk that your cancer will come back after a mastectomy:

[110]

•

Having radiotherapy reduces the chance of cancer coming back in the same place
by two-thirds. This is true for women of all ages

•

But radiotherapy may not work as well if a lot of your lymph nodes have cancer and
they have become matted together.

It's important to know that the side effects from radiotherapy can be serious. If there is
only a small chance that your cancer will come back, radiotherapy may do more harm
than good.

How does it work?
Radiotherapy kills cancer cells by blasting high-energy X-rays at them.
Normal cells can also be affected by these high-energy X-rays. So radiotherapy is given
very carefully to make sure that the right areas of the body are hit as accurately as
possible.
The timing of the doses makes it more likely that the cells that grow and divide faster,
such as cancer cells, are hit more often than other cells.

Can it be harmful?
Side effects of surgery
Every woman's experience of breast surgery is different. Some women recover in a
matter of weeks with no lasting problems. Others may take much longer to get over the
operation.
Problems after surgery for breast cancer can include pain, swelling in your arm and
infections. To read more, see Side effects of surgery for breast cancer .
Side effects of radiotherapy
[87]

There aren't many studies on the side effects of radiotherapy.
Different women have
different experiences. You may have heard some worrying stories about radiotherapy,
but many women cope well with the side effects. Generally the side effects of radiotherapy
can be divided into two groups: side effects that happen early and side effects that happen
later.
•

Early side effects: Your skin may itch or change colour after radiotherapy, and your
[66]
breast may feel tender.
Some women feel more tired than usual. These problems
are usually mild and go away after a few weeks.
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•

Later side effects: You may get nerve damage or inflammation in your lungs.
These side effects sound serious, but they are rare and can be treated. You may
also find that hair stops growing in your armpit.

To read more, see Side effects of radiotherapy .

How good is the research on a mastectomy plus radiotherapy for early
breast cancer?
There's good evidence that if you have a high risk of your cancer coming back after a
mastectomy, radiotherapy can reduce this risk.
We found one summary of the research (a systematic review ) that included 36 good
[111]
studies ( randomised controlled trials ) of women with early breast cancer.
The women
were treated with a mastectomy, and then they had radiotherapy or no other treatment.
The summary found that those women who had radiotherapy were much less likely to
get breast cancer in the same place again. Within five years of treatment:
•

1 in 10 women had their cancer back again if they had radiotherapy.

•

3 in 10 women had cancer again if they didn't have radiotherapy after a mastectomy.

Women who also had the lymph nodes removed from under their arm were less likely
to die from breast cancer within 15 years if they had radiotherapy. But for women who
just had a mastectomy (and didn't have their lymph nodes removed) radiotherapy didn't
make a difference to how long they lived.
Radiotherapy may not work as well for women who have:

[112] [107] [108] [109]

•

A large tumour

•

Cancer that has caused their lymph nodes to become matted together

•

High-grade cancer cells (this means their cancer is fast growing and aggressive)

•

Cancer in the edge (margin) of the breast tissue removed during their mastectomy.

Chemotherapy after surgery for early breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on chemotherapy after surgery for early breast cancer?
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This information is for people who have early breast cancer. It tells you about
chemotherapy after surgery, a treatment used for early breast cancer. It is based on the
best and most up-to-date research.

Does it work?
Yes. If you have early breast cancer, having chemotherapy after surgery to remove your
tumour reduces the chance that your cancer will come back in the same place. It can
also help you live longer.

What is it?
Most women with early breast cancer are treated with surgery to remove the cancer.
Some are then given radiotherapy to their chest area to stop the cancer coming back in
the place it started.
Your doctor may also suggest that you have chemotherapy. This treats your whole body
and will affect both normal cells and cancer cells.
Chemotherapy can be used after breast surgery and radiotherapy to:
•

Reduce the chance of breast cancer coming back in either breast

•

Reduce the chance that breast cancer will spread somewhere else in your body

•

Control breast cancer that has already spread to other parts of your body but can't
yet be detected in tests.

Some women also have chemotherapy before surgery to reduce the size of their breast
tumour. This can make it easier to remove. This could make the difference between
removing a breast cancer lump (breast-conserving surgery) and the whole breast
(mastectomy).
Not every woman with early breast cancer needs chemotherapy. It will probably be
recommended only if:
•

There's a high risk that your cancer has spread outside of your breast and armpit
area. Your cancer may be more likely to spread if you have a large cancer or the
cancer cells are high-grade (this means they look fast growing and aggressive under
a microscope)

•

You have cancer in lots of the nodes under your arm.

If your cancer cells are sensitive to oestrogen (they are oestrogen-receptor positive ),
you may be given hormone therapy, such as tamoxifen , instead of chemotherapy. Some
women have both chemotherapy and tamoxifen.
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Chemotherapy drugs are most effective at killing cells that divide rapidly. Cancer cells
divide into new cells faster than normal cells, so chemotherapy should kill more cancer
cells than normal cells.
Unfortunately, the drugs used in chemotherapy also affect other cells in the body that
divide rapidly. This can cause side effects (see below).
Chemotherapy drugs can be given as tablets or as a drip (also called an IV or an
intravenous infusion ). You may get treatment at a clinic or hospital as an outpatient.
Just as bacteria can become resistant to the antibiotics used to fight them, cancer
cells can become resistant to anti-cancer drugs. Cancer cells can change and adapt to
avoid being damaged by chemotherapy drugs. Because of this, more than one drug is
given at a time.
Common combinations of these drugs include:

[113]

•

doxorubicin and cyclophosphamide

•

5-fluorouracil, epirubicin, and cyclophosphamide (the combination is sometimes
called CEF or FEC)

•

cyclophosphamide, methotrexate, and 5-fluorouracil (this combination is also called
CMF).

Doxorubicin and epirubicin are a type of drug called an anthracycline. Chemotherapy
that includes an anthracycline may be more effective than other types, although more
research is needed.
Chemotherapy drugs called taxanes can help women who have a high risk of their cancer
coming back. Studies show they can help stop cancer coming back if it has spread to
[114] [115]
the lymph nodes in your armpit.
They're used together with other chemotherapy
drugs.
There are two taxane drugs available in the UK. They are:
•

docetaxel (brand name Taxotere)

•

paclitaxel (Taxol).

The National Institute for Health and Care Excellence (NICE), which recommends
treatments for use in the NHS, has approved docetaxel to treat early breast cancer that's
[36]
spread to the lymph nodes.
NICE hasn't approved paclitaxel for early breast cancer.
[36]
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How can it help?
Having chemotherapy after surgery reduces the chance that your cancer will come back.
It also increases the chance that you will live for at least 10 years after being diagnosed
[83]
with breast cancer.
If you'd like to see information about how long women live after chemotherapy for early
breast cancer, see Long-term results of chemotherapy .
We also know that:
•

Combination treatments involving chemotherapy drugs such as doxorubicin and
epirubicin (which are called anthracyclines) can work slightly better than standard
chemotherapy (with cyclophosphamide, methotrexate, and 5-fluorouracil, a
[83]
combination known as CMF).
However, this might depend on the particular
combination chosen: a combination of doxorubicin with cyclophosphamide has
similar benefits to standard CMF, but a three-drug combination of 5-fluorouracil and
[116]
cyclophosphamide with either epirubicin or doxorubicin seems to work better.

•

Chemotherapy that includes a taxane drug as well as an anthracycline drug increases
your chances of living longer and reduces your chances of cancer coming back,
[116] [117]
more than standard anthracycline-based chemotherapy alone.

•

Adding extra treatments with a drug other than a taxane to a combination with an
[116]
anthracycline may also increase your chance of living longer.

•

Doubling the length of time you are treated with chemotherapy (from the usual four
[83]
months or six months) doesn't help in itself.

•

Using much higher doses of chemotherapy doesn't offer any benefit.

[84] [118]

How does it work?
Surgeons can remove your breast cancer and radiotherapy specialists can give you
radiotherapy, but these treatments treat only the area right around your tumour.
We know that breast cancer cells can get into the blood and into the lymph vessels .
When this happens, they can be carried to other parts of the body. They may lie there
for a while before growing or they may die.
You may benefit from chemotherapy unless you have a small tumour and there is no
evidence that cancer cells have spread to your lymph nodes.
Most anti-cancer drugs attack the DNA of cells (the genetic code in cells that controls
how they grow and divide to form new cells). All cells, whether they are normal cells or
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cancer cells, grow and divide to form new cells. Normal cells are programmed to do this
to replace damaged cells. Cancer cells grow quickly in an unregulated, chaotic way.

Can it be harmful?
Side effects happen mainly because chemotherapy drugs kill some normal cells along
with the cancer cells. In particular, they target cells that divide rapidly, including:
•

Cells lining the digestive tract (this is the tube that takes food through your body as
it is being digested)

•

Red blood cells (which carry oxygen and food around the body)

•

White blood cells (which fight infection)

•

Hair cells

•

Cells in the ovaries .

Because of the effects of chemotherapy drugs on these cells, you may feel sick and
vomit during or after your treatment.You may also feel tired, lose your hair, put on weight
and get symptoms of the menopause . To learn more, see Side effects of chemotherapy
.

How good is the research on chemotherapy after surgery for early
breast cancer?
A review of the research (a systematic review ) looked at 47 well-designed studies (
[83]
randomised controlled trials ) with 18,000 women.
The research showed that chemotherapy helped reduce women's chance of their breast
[84]
cancer coming back, whether or not the cancer had spread to their lymph nodes .
Women who had chemotherapy also lived longer, especially if they were under 50 and
had cancer involving their lymph nodes, or if they were aged 50 to 69 and had cancer
[118]
only in their breast.
Chemotherapy with anthracycline drugs
One review (a systematic review) looked at 11 well-designed studies (randomised
[83]
controlled trials) with 5,942 women.
Women given anthracyclines were less likely to
have their cancer come back than women given the regular anti-cancer drugs. Women
given anthracyclines were also more likely to be alive five years later.
Another large analysis that compared results from 123 well-designed studies using
different combinations of drugs found that the value of giving an anthracycline might
depend on the particular treatment combination. A combination of doxorubicin with
cyclophosphamide (known as AC) wasn't any more effective than standard
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cyclophosphamide, methotrexate, and 5-fluorouracil (CMF). However, women treated
with a three-drug combination, using either doxorubicin or epirubicin with
cyclophosphamide and 5-fluorouracil, were more likely to be alive 10 years later than
[116]
those given CMF or AC.
Larger doses or extra doses of chemotherapy
In a summary (systematic review) of 123 well-designed studies involving over 100,000
women, it seemed that women given extra cycles of treatment, either with a taxane or a
non-taxane drug, and those given combinations including higher doses of an anthracycline
drug, were more likely to be alive 10 years later than those given less intensive treatment.
[116]

However, several well-designed studies (randomised controlled trials) have found that
[84]
women didn't get any extra benefit from having larger doses of anti-cancer drugs.
[118]
Women who had larger doses of chemotherapy didn't seem to live any longer than
women who had normal doses.
Chemotherapy with taxane drugs
One summary (a systematic review) looked at 13 well-designed studies (randomised
controlled trials) covering almost 23,000 women. Women who took taxanes as well as
a chemotherapy regime including an anthracycline drug were more likely to be alive five
[117]
years later, and to be free from cancer.
Another summary, involving 123 studies of
different drug combinations in more than 100,000 women, also found that women given
extra cycles of treatment with a taxane were more likely to be alive 10 years later, although
[116]
this was also true if they had extra cycles of treatment with a non-taxane drug.

Tamoxifen for early breast cancer
In this section
Does it work?
What is tamoxifen?
How can it help?
How does it work?
Can it be harmful?
How good is the research on tamoxifen for early breast cancer?

This information is for people who have early breast cancer. It tells you about tamoxifen,
a treatment used for early breast cancer. It is based on the best and most up-to-date
research.

Does it work?
Yes. If you have early breast cancer that is oestrogen-receptor positive , taking tamoxifen
for up to five years after surgery reduces the chance that your cancer will come back. It
also reduces the chance that you will die from breast cancer.
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What is tamoxifen?
Tamoxifen is a drug that you take as a tablet. It stops the female hormone oestrogen
working in the body. Some breast cancers are more sensitive to oestrogen than others
(they are oestrogen-receptor positive). This means that oestrogen encourages them
grow.
Most women with early breast cancer are treated with breast-conserving surgery to
remove the cancer, followed by radiotherapy . Some women also take tamoxifen. This
information tells you how much extra benefit you may get from taking tamoxifen compared
with just having surgery and radiotherapy.
Your doctor will do tests on your tumour to find out if it is oestrogen-receptor positive. If
it is, your doctor may prescribe tamoxifen for you for up to five years after your breast
cancer has been removed with surgery. Sometimes doctors also prescribe tamoxifen for
women whose cancers are not oestrogen-receptor positive but seem to be affected by
hormones.
Tamoxifen works around the whole body, not just the breast. The aim of this treatment
is to reduce the risk of new breast cancer growing in either breast.
There are many brand names for tamoxifen. They include Nolvadex, Soltamox, and
Tamofen.

How can it help?
•

If you have early, oestrogen-receptor positive breast cancer, taking tamoxifen for
[72]
up to five years halves the chance that your cancer will come back after surgery.

•

Tamoxifen also reduces the chance that you will die of breast cancer if your cancer
is oestrogen-receptor positive.

•

If your breast cancer isn't oestrogen-receptor positive, then tamoxifen may not help
you very much.

•

Tamoxifen may not work as well if you take it for less than five years.
Some
research suggests that taking tamoxifen for 10 years rather than five may further
reduce the chance that your cancer will come back or that you will die of breast
cancer. But taking tamoxifen for longer can also increase the risk of side effects .

[72]

[119]

How does it work?
Tamoxifen helps prevent some types of breast cancer developing further. Some breast
cancers are encouraged to grow by oestrogen (a female hormone). Tamoxifen prevents
this type of breast cancer developing by blocking the place on breast cells where
oestrogen would normally attach. It affects both normal cells and cancer cells. (These
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types of cancers are called oestrogen-receptor positive because the place on the cell
that oestrogen attaches to is known as a binding site or a receptor site.)
Tamoxifen stops oestrogen being able to tell the cell what to do, which in this case is to
keep growing and dividing in an uncontrolled way.
Tamoxifen slows the cell's growth. It can potentially slow down the growth of a cancer
[70]
cell until it stops. Tamoxifen may also encourage cells to die early.

Can it be harmful?
When you take tamoxifen, the female hormone oestrogen stops working in your body.
This can give you symptoms of the menopause , such as hot flushes (which can be
severe), irregular periods, and vaginal dryness. About half the women who take tamoxifen
get these types of symptoms. The symptoms are more likely if you haven't been through
[70]
the menopause.
Tamoxifen may also cause indigestion or make you feel sick. There are also some less
common side effects of taking tamoxifen, including cataracts and deep vein thrombosis
[70]
.
To learn more, see Side effects of tamoxifen .

How good is the research on tamoxifen for early breast cancer?
There's good evidence that tamoxifen can help women with early breast cancer. One
review of the research combined information on nearly 21,500 women from 20 different
[72]
studies.
They compared women who took tamoxifen after surgery with women who
took a dummy treatment (a placebo ).
Researchers found that taking tamoxifen can help if you have breast cancer that is
encouraged to grow by oestrogen (it is oestrogen-receptor positive ). The results suggest
[72]
that taking tamoxifen for five years:
•

Reduces the risk that your cancer will come back by half

•

Reduces the risk that you will die from breast cancer during the 15 years after starting
tamoxifen by about a third.

Some research suggests that taking tamoxifen for 10 years rather than five years may
be even more helpful. One large study looked at nearly 7,000 women with
oestrogen-receptor positive breast cancer. The women were randomly assigned to take
tamoxifen for either five years or 10 years. Women who took tamoxifen for longer were
[119]
less likely to have their cancer come back or to die of breast cancer.
But they were
also more likely to get a blood clot in their lungs and cancer in the lining of their womb
(endometrial cancer). More studies are exploring whether taking tamoxifen for longer is
worth the risks.
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Ovarian ablation for early breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on ovarian ablation for early breast cancer?

This information is for people who have early breast cancer. It tells you about ovarian
oblation, a treatment sometimes used for early breast cancer. It is based on the best and
most up-to-date research.

Does it work?
Yes. If you haven't been through the menopause , stopping your ovaries making
oestrogen (ovarian ablation) may help you live longer.

What is it?
Ovarian ablation stops the ovaries working in women who haven't gone through the
menopause. Stopping the ovaries working reduces the amount of the hormone oestrogen
that is produced by the body. This is important because oestrogen can help some breast
cancers to grow.
Ovarian ablation is a type of hormone therapy. It's used to lower your risk of getting a
new breast cancer.
Your doctor may suggest ovarian ablation if he or she thinks there's still a high risk that
the cancer could come back after you've had other treatments. It is usually recommended
only for women who haven't reached the menopause and whose breast cancer is sensitive
to oestrogen (it is oestrogen-receptor positive ).
Ovarian ablation can be done in a few ways.
You can have surgery to remove your ovaries while you're under a general anaesthetic
.
Another option is to use medicine, such as hormones. For example, goserelin reduces
the amount of a hormone that is released by the pituitary gland (a small gland in the
brain). This hormone ordinarily increases the amount of oestrogen in the body. The brand
name for goserelin is Zoladex.
Goserelin is given as an injection just under your skin. Within three weeks, it works as
well as if you had your ovaries removed by surgery, but it has the advantage of being
reversible. You may need to be treated with it for two years to five years. Once you stop
using goserelin, it may take six months for your ovaries to start working again.
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Ovarian ablation can also be done with radiotherapy. This can take a few months to
work and can cause diarrhoea , stomach pain, and vomiting. There is a small chance
that radiotherapy won't work.

How can it help?
If you haven't yet gone through the menopause but have had surgery and radiotherapy,
adding ovarian ablation may help you live longer and lower the chance that your cancer
will come back or spread to other parts of your body. Several good studies have looked
[120]
at ovarian ablation done through radiation or surgery. Here's what they've found:
•

Women's chances of being alive 15 years after surgery rose from 46 in 100 to 52 in
100 with ovarian oblation

•

Women's chances of having their cancer come back within 15 years fell from 45 in
100 to 39 in 100 with ovarian oblation.

Ovarian ablation can help even if the cancer has spread to your lymph nodes .
Not as much good research has been done on using a medicine for ovarian oblation.
But several studies have suggested that treatment with goserelin can help women live
[121]
longer and reduce their risk of cancer coming back.
Ovarian ablation doesn't help women who have already gone through the menopause.
[120]

How does it work?
If you have not yet gone through the menopause and you have a breast cancer that is
encouraged to grow by oestrogen, then switching off the production of oestrogen is likely
to improve your chances of living longer. If there is less oestrogen in your body, the
cancer will not grow so quickly.

Can it be harmful?
Side effects that happen soon after treatment are caused by the lack of oestrogen in the
body. These include symptoms of the menopause, such as hot flushes (which can be
severe), vaginal dryness, loss of sex drive, and sleep problems.
Longer-term side effects can include:
•

Heart problems (oestrogen protects women against heart disease until they go
through the menopause)

•

Weakened bones that can break more easily (oestrogen helps calcium make bones
stronger). Doctors are advised to check the density of women's bones with a special
[36]
type of X-ray before they start ovarian ablation.
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Women having ovarian ablation should be offered bone scans before and after treatment,
[36]
to check for weakened bones.

How good is the research on ovarian ablation for early breast cancer?
There's good evidence that ovarian ablation by radiotherapy or surgery is helpful for
women with early breast cancer who haven't yet gone through the menopause .
One review of the research (a systematic review ) looked at 12 fairly high-quality studies
( randomised controlled trials ) that followed 2,102 women for at least 15 years after they
[120]
were diagnosed.
After 15 years, women who'd had ovarian ablation to stop their ovaries working were
more likely to be alive and to not have had their cancer come back than those who did
not have ovarian ablation.
Not as much good research has been done on using drugs for ovarian ablation. However,
a review of studies did find that ovarian ablation with a drug called goserelin can help
[121]
women live longer and reduce their risk of cancer coming back.

Aromatase inhibitors for early breast cancer
In this section
Do they work?
What are they?
How can they help?
How do they work?
Can they be harmful?
How good is the research on aromatase inhibitors for early breast cancer?

This information is for people who have early breast cancer. It tells you about aromatase
inhibitors, a treatment used for early breast cancer. It is based on the best and most
up-to-date research.

Do they work?
Yes. If your cancer is helped to grow by oestrogen and you have gone through the
menopause , taking an aromatase inhibitor can help reduce the risk that your cancer will
come back. It can also reduce the chance that you will get cancer in your other breast.
But we don't know if taking an aromatase inhibitor will help you live longer.
Aromatase inhibitors aren't used for women who haven't been through the menopause.

What are they?
Aromatase inhibitors are drugs used to treat breast cancers that are sensitive to oestrogen
(they are oestrogen-receptor positive ). Oestrogen is a hormone that encourages some
cancers to grow. Your doctor will do tests on your tumour to find out if it is sensitive to
oestrogen.
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Aromatase inhibitors stop your body making oestrogen. The aim is to reduce the chance
that your cancer will come back.
There are three aromatase inhibitors available in the UK. They are (with brand names):
•

anastrozole (Arimidex)

•

exemestane (Aromasin)

•

letrozole (Femara).

Anastrozole, exemestane, and letrozole are all tablets you take once a day.
Aromatase inhibitors have been used for years to treat breast cancer that has spread to
another part of the body (it has metastasised), but more recent research has tested these
drugs in women with early breast cancer. Early breast cancer is cancer that is contained
within the breast or has spread to the lymph nodes in the armpit.
This information is about aromatase inhibitors for early breast cancer.
When are they used?
Most women with early breast cancer have surgery to remove their cancer . Many women
also have radiotherapy after their surgery. But these two treatments treat only the breast.
You may also need treatments that kill any stray cancer cells that are left in your body.
Aromatase inhibitors treat your whole body. They reduce the amount of oestrogen your
body makes. So, if your cancer is sensitive to oestrogen, cutting the amount of oestrogen
in your body stops it growing.
Aromatase inhibitors are given only to women who have been through the menopause
. If you haven't been through the menopause, you may be offered a drug called tamoxifen
instead.
Tamoxifen is another drug that affects your hormones. Women often take it for five years
after they have surgery for breast cancer. If you've been through the menopause,
aromatase inhibitors can be used instead of tamoxifen for some or all of the five years.
Or your doctor may suggest that you start taking an aromatase inhibitor after you've
[122] [123]
finished a five-year course of tamoxifen. So:
•

You might start treatment with an aromatase inhibitor straight after surgery, instead
of tamoxifen

•

You might change to an aromatase inhibitor after you've been taking tamoxifen for
a while. You and your doctor may plan this from the start, so you switch from
tamoxifen to an aromatase inhibitor after a certain time. Or you may decide to change
as you go along. For example, if you get side effects from tamoxifen
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•

You might start taking an aromatase inhibitor after you've finished a five-year course
of tamoxifen.

How can they help?
Taking an aromatase inhibitor can reduce the chance of your cancer coming back, if you
[124] [125] [126] [127] [128] [129]
have oestrogen-sensitive breast cancer.
This is true whether you take it for five years immediately after surgery, or if you take it
after taking tamoxifen for two or three years. Most of the research compares aromatase
inhibitors to tamoxifen. One summary of the research (a systematic review ) found that:
[124]

•

Women who took aromatase inhibitors for five years after surgery had a 10 in 100
chance of their cancer coming back. This compared to a 13 in 100 chance if they
took tamoxifen for five years.

•

Women who took aromatase inhibitors for three years, after taking tamoxifen for two
to three years, had a 5 in 100 chance of their cancer coming back. This compared
to an 8 in 100 chance if they continued taking tamoxifen for the full five years.

Other research looks at the different aromatase inhibitor drugs separately.
•

One study looked at women who started taking letrozole after they'd taken tamoxifen
[125]
for five years.
Women who took it were less likely to have their cancer come
back. After four years, 93 in 100 women who took letrozole were still free of cancer.
This compared with 87 in 100 women who took a dummy treatment (a placebo ).

•

One study found that anastrozole worked better than tamoxifen when women took
[126] [127] [128]
it for five years after surgery.

•

One study found that switching to exemestane after taking tamoxifen for two or three
[129]
years worked better than taking tamoxifen for the whole five years.
Women who
took it were less likely to have their cancer come back.

Aromatase inhibitors also reduce your chance of getting cancer in your other breast.

[128]

[129]

Even though aromatase inhibitors seem to be better than tamoxifen at stopping your
cancer coming back, most of the research shows that women who take them don't seem
[123]
to live any longer than women who take tamoxifen.
However, one more recent study
did find that aromatase inhibitors helped women live longer, compared with tamoxifen.
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There isn't much research on the long-term benefits and side effects of aromatase
[123]
inhibitors.
Most of the studies didn't follow women for very long after they stopped
[130]
taking their treatment.

How do they work?
Aromatase inhibitors lower the amount of oestrogen in your body. Some breast cancers
are oestrogen-receptor positive . This means they are encouraged to grow by oestrogen.
Reducing the amount of oestrogen in your body helps stop this kind of cancer growing
or spreading.
Tamoxifen is another drug that affects the way oestrogen works in your body. But
aromatase inhibitors work differently from tamoxifen. Tamoxifen works by blocking the
effects of oestrogen. But if you've gone through the menopause, your body makes less
oestrogen anyway. After the menopause, your ovaries will have stopped making
oestrogen, but your adrenal glands will still make small amounts. Aromatase inhibitors
stop your adrenal glands making oestrogen.

Can they be harmful?
Aromatase inhibitors have some side effects.You may get symptoms of the menopause.
For example, you may get hot flushes (which can be severe) and vaginal bleeding. These
symptoms are less common with aromatase inhibitors than with tamoxifen.You may also
get aching joints and weak bones that can break (fracture) more easily. These symptoms
[131] [132] [133]
seem more common with aromatase inhibitors than tamoxifen.
Women taking aromatase inhibitors should be offered bone scans before and after
[36]
treatment, to check for weakened bones.

How good is the research on aromatase inhibitors for early breast
cancer?
There's good evidence that aromatase inhibitors can help women who have gone through
the menopause and whose cancer is encouraged to grow by oestrogen .
We found a summary of the research (a systematic review ) looking at about 18,000
[124]
women.
The research found that women were less likely to have their cancer return
if they took an aromatase inhibitor, whether or not they had taken tamoxifen first.
Exemestane (brand name Aromasin)
In one study of 4,742 women (a randomised controlled trial ), switching to exemestane
after taking tamoxifen for two to three years reduced the chance of breast cancer coming
back in the same place or in the other breast. It worked better than taking tamoxifen for
[129]
the whole time.
When doctors checked on the women after five years, women treated with exemestane
[130]
were more likely to be alive than women taking tamoxifen.
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Letrozole (brand name Femara)
A study of letrozole (a randomised controlled trial) included more than 5,000 women who
had already been treated with tamoxifen for five years. Taking letrozole after five years
of taking tamoxifen reduced women's risk of having their cancer come back and of dying
[134]
from breast cancer.
But it didn't help women live longer overall.
Anastrozole (brand name Arimidex)
One large study of 10,000 women (a randomised controlled trial) found that anastrozole
worked better than tamoxifen for women with early breast cancer and caused fewer side
[128] [127] [126]
effects.
In the five years after surgery, women who took anastrozole were less likely to get their
breast cancer back than women who took tamoxifen. Women who took anastrozole were
also about half as likely to get cancer in their other breast or somewhere else in their
body.
A follow-up study found that the benefits of taking anastrozole over tamoxifen continued
[135]
after women stopped taking the drugs.
Side effects for anastrozole included bone pain and weakened bones that could break
(fracture) more easily.

Trastuzumab (Herceptin)
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on trastuzumab (Herceptin) for early breast cancer?

This information is for people who have early breast cancer. It tells you about trastuzumab,
a treatment used for some types of early breast cancer. It is based on the best and most
up-to-date research.

Does it work?
Yes. Treatment with trastuzumab can reduce the chances of your cancer coming back.
But trastuzumab will work only if you have a type of breast cancer in which the cancer
cells make a protein called HER-2.

What is it?
Trastuzumab is a type of drug called a monoclonal antibody. This means that it is made
in a laboratory to attack specific cancer cells. The brand name for trastuzumab is
Herceptin.
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Trastuzumab is used to treat some types of breast cancer. It attacks cancer cells that
make too much of a protein called HER-2. This protein is found on the surface of some
cancer cells. Trastuzumab slows down or stops cells with too much HER-2 growing.
[136]

About 1 in 5 breast cancers make too much HER-2.
These tumours grow faster and
are more likely to come back than those that don't make too much HER-2.
Your doctor can measure the amount of HER-2 protein in your tumour. This helps your
doctor decide whether trastuzumab might be right for you.
Trastuzumab can be given on its own or with chemotherapy. It's given as a drip (also
called an IV or an intravenous infusion). It takes between 30 minutes and 90 minutes to
have one treatment. Most women are treated with trastuzumab every three weeks for a
[136]
year. Or they might have a lower dose every week for a year.
Who can take it?
About half the women diagnosed with breast cancer each year in the UK are suitable for
[137]
HER-2 testing.
That's about 20,000 women who can be tested to see if their tumour
makes too much HER-2. About 1 in 4 of these women could benefit from treatment with
[137]
trastuzumab.
In the UK, trastuzumab is licensed to treat:
•

Women with cancer that has spread to other parts of their body, such as their liver.
This is called advanced (metastatic) breast cancer.

•

Women with early or locally advanced breast cancer.

To learn more about these cancers, see Types of breast cancer .
Guidelines from the National Institute for Health and Care Excellence (NICE), the
government body which advises the government on which treatments should be available
on the NHS, say women with early, locally advanced breast cancer, or advanced
breast cancer, who could benefit from trastuzumab should all be offered it through the
[138] [139]
NHS.

How can it help?
Being treated with trastuzumab can reduce the risk that cancer will come back, compared
with having chemotherapy on its own. It can also reduce the risk of dying from breast
cancer. A summary of the research ( a systematic review ) that looked at 11 studies
involving nearly 12,000 women found that trastuzumab reduced the risk of dying of breast
cancer by about a third, and reduced the risk of the disease coming back by even more
[140]
than this. Over two to three years this would mean that:
•

93 out of 100 women who were given trastuzumab would be still be alive, and 74 of
these would be free of cancer
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•

90 out of 100 women who didn't get trastuzumab would still be alive, and 65 of them
would be free of cancer.

How does it work?
Trastuzumab attacks cancer cells that make too much of a protein called HER-2. About
[136]
1 in 5 breast cancers make too much HER-2.
These tumours grow faster and are
more likely to come back than those that don't make too much HER-2. Trastuzumab
slows down or stops cells with too much HER-2 growing.

Can it be harmful?
You may get a high temperature and chills after treatment with trastuzumab. Other
common side effects include pain, weakness, sickness, diarrhoea , headaches, breathing
problems, and rashes. These side effects tend to be worst after the first treatment with
trastuzumab.
Trastuzumab can also cause heart problems, especially when it's used with some types
[141]
of chemotherapy.
In particular, it can lead to heart failure, which can cause breathing
problems, shortness of breath, a fast or irregular heartbeat, a cough, and swollen feet
or ankles. A review of the research (a systematic review ) that looked at 11 studies with
nearly 12,000 women found that about 26 women in 1,000 would develop serious heart
problems (heart failure) if treated with trastuzumab for a year. This compared with about
5 in 1,000 women not treated with trastuzumab. The risk might be a bit lower if the
trastuzumab was given for a shorter time (six months) but there isn't a lot of evidence to
[140]
support this.
Trastuzumab can also seriously affect the lungs. This can cause severe breathing
problems as well as an allergic reaction . A serious allergy can lead to a drop in blood
pressure , breathing problems, rashes and wheezing.
Because of these problems, women who have HER-2 positive breast cancer are carefully
checked to see if they are healthy enough to be treated with trastuzumab. Women are
also monitored throughout their treatment.

How good is the research on trastuzumab (Herceptin) for early breast
cancer?
A summary of the research (a systematic review ) looked at 11 well-designed studies (
randomised controlled trials ) involving almost 12,000 women with early breast cancer
[140]
of the type that makes HER-2. It found that over two to three years of follow-up:
•

93 out of 100 women who were given trastuzumab were still alive, compared with
90 out of 100 who didn't get trastuzumab

•

74 out of 100 women given trastuzumab were free of cancer, compared with 65 of
100 not given trastuzumab.
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Chemotherapy to shrink the tumour before surgery for early
breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on having chemotherapy to shrink the tumour before surgery for early breast cancer?

This information is for people who have early breast cancer. It tells you about
chemotherapy to shrink the tumour before surgery, a treatment sometimes used for early
breast cancer. It is based on the best and most up-to-date research.

Does it work?
Probably. Women who have chemotherapy before surgery are less likely to need surgery
that removes their whole breast (a mastectomy). But it doesn't help them to live longer.
If you have chemotherapy before surgery, your doctor may call it neoadjuvant
chemotherapy.

What is it?
Chemotherapy drugs are used to kill breast cancer cells. They treat the whole body and
will affect both normal cells and cancer cells.
Chemotherapy can be used:
•

Before surgery, to reduce the size of your breast tumour. This makes it easier to
remove. It could make the difference between removing a breast cancer lump
(breast-conserving surgery) and the whole breast (mastectomy)

•

After surgery, to reduce the chance of breast cancer coming back

•

After surgery, to reduce the chance that breast cancer will grow somewhere else in
your body

•

After surgery, to control breast cancer that has spread to other parts of your body.

Chemotherapy drugs are most effective at killing cells that divide rapidly. Cancer cells
divide into new cells faster than normal cells, so chemotherapy should kill more cancer
cells than normal cells.
Unfortunately, the drugs used in chemotherapy also affect other cells in the body that
divide rapidly. This can cause side effects (see below).
Chemotherapy drugs can be given as tablets or as a drip (also called an IV or an
intravenous infusion ). You may get treatment at a clinic or hospital as an outpatient.
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Just as bacteria can become resistant to the antibiotics used to fight them, cancer
cells can become resistant to anti-cancer drugs. Cancer cells can change and adapt to
avoid being damaged by chemotherapy drugs. Because of this, more than one drug is
given at a time.
Common combinations of these drugs include:
•

doxorubicin and cyclophosphamide

•

cyclophosphamide, methotrexate and 5-fluorouracil (this combination is also called
CMF).

Doxorubicin is a type of drug called an anthracycline. Chemotherapy that includes an
anthracycline may be more effective than other types, although more research is needed.

How can it help?
If you have this treatment, you'll have chemotherapy before you have surgery. This should
make your cancer smaller. This may make it possible for your surgeon to remove only
[142]
part of your breast instead of your whole breast.
Women who have chemotherapy before surgery may be slightly more likely to have their
cancer return in their breast than those who have chemotherapy after. Even so, women
[142]
seem to live just as long whether they have chemotherapy before or after surgery.

How does it work?
Chemotherapy helps shrink the size of your cancer before you have surgery to take it
out.
It does this by killing cells that divide rapidly, such as cancer cells. This makes your
cancer smaller. If your cancer is smaller, your surgeon may be able to remove less of
your breast.
Many women with breast cancer who have chemotherapy before surgery don't need to
have their whole breast removed.

Can it be harmful?
The side effects of chemotherapy drugs happen mainly because they kill some normal
cells along with the cancer cells. In particular, they target cells that divide rapidly, including:
•

Cells lining the digestive tract (this is the tube that takes food through your body as
it is being digested)

•

Red blood cells (which carry oxygen and food around the body)

•

White blood cells (which fight infection)
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•

Hair cells

•

Cells in your ovaries .

Because of the effects of chemotherapy drugs on these cells, you may feel sick and
vomit during or after your treatment.You may also feel tired, lose your hair, put on weight
and get symptoms of the menopause . To read more, see Side effects of chemotherapy
.

How good is the research on having chemotherapy to shrink the tumour
before surgery for early breast cancer?
There's some good research on the effects of chemotherapy before surgery. We found
a summary of the research (a systematic review ) that looked at 14 good-quality studies
[142]
( randomised controlled trials ) with a total of 5,500 women.
Some women had
chemotherapy before surgery, and others had chemotherapy after.
Overall women were less likely to have their entire breast removed if they had
chemotherapy before surgery. But women who had chemotherapy before surgery were
slightly more likely to have their cancer return in their breast than those who had
chemotherapy after. Even so, women lived just as long whether they had chemotherapy
[142]
before or after surgery.
[143]

Six studies have also compared different chemotherapy drugs used before surgery.
[144] [145] [146] [147] [148]
There was no evidence that any one type of chemotherapy was
better than another.

Radiotherapy to the lymph nodes in the armpit for early breast
cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on radiotherapy to the lymph nodes in the armpit for early breast cancer?

This information is for people who have early breast cancer. It tells you about radiotherapy
to the lymph nodes in the armpit, a treatment sometimes used for early breast cancer.
It is based on the best and most up-to-date research.

Does it work?
Probably. If you have early breast cancer, treating the lymph nodes in your armpit with
radiotherapy works about as well as removing the lymph nodes affected by cancer. But
it has side effects.
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What is it?
Radiotherapy uses X-rays to destroy cancer cells.
If you have early breast cancer you'll probably have surgery to remove the cancer. During
this surgery, your surgeon may also remove some, or all, of the lymph nodes in your
armpit. This is because these nodes are usually the first place breast cancer spreads to.
Some women also have radiotherapy to the remaining nodes in the armpit. Doctors
usually recommend this only if there were lots of cancer cells in the lymph nodes removed.
Radiotherapy doesn't hurt, but it has side effects. To learn more about what happens in
radiotherapy, see How does radiotherapy work?

How can it help?
Treating the armpit with radiotherapy can reduce the chance that your cancer will come
[149]
back in the place where it started.

How does it work?
If there are any cancer cells in your armpit, killing them with radiotherapy reduces the
risk that they will spread to another part of your body.

Can it be harmful?
[87]

There aren't many studies on the side effects of radiotherapy.
Different women have
different experiences. You may have heard some worrying stories about radiotherapy,
but many women cope well with the side effects. Generally the side effects of radiotherapy
can be divided into two groups: side effects that happen early and side effects that happen
later.
•

Early side effects: Your skin may itch or change colour after radiotherapy, and your
[66]
armpit may feel tender.
Some women feel more tired than usual. These problems
are usually mild and go away after a few weeks.

•

Later side effects: You may get nerve damage. This sounds serious, but it is rare
and can be treated. You may also find that hair stops growing in your armpit.

To read more, see Side effects of radiotherapy .

How good is the research on radiotherapy to the lymph nodes in the
armpit for early breast cancer?
We found one summary of the research (a systematic review ) that looked at 26 studies
( randomised controlled trials ) involving women who had radiotherapy to their armpit.
[150]
The summary found that having radiotherapy to the armpit reduced the chance of
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cancer coming back whether or not women had cancer in the lymph nodes . But it was
less clear whether this helped women live longer.

Removing all the lymph nodes in the armpit for early breast
cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on removing all the lymph nodes under the armpit for early breast cancer?

This information is for people who have early breast cancer. It tells you about removing
all the lymph nodes in the armpit, a treatment sometimes used for early breast cancer.
It is based on the best and most up-to-date research.

Does it work?
Probably not. If you have early breast cancer, removing all of the lymph nodes from
your armpit (axillary clearance) probably won't help you live longer than removing a small
number (axillary sampling or sentinel node biopsy) and examining them for cancer cells.
And you're more likely to get side effects if all your lymph nodes are removed than if just
some are removed.

What is it?
If you have early breast cancer, your surgeon needs to find out if the cancer has spread
to the lymph nodes under your armpit (the armpit is also called the axilla). This is because
these nodes are usually the first place breast cancer spreads to. To read more, see
What are lymph vessels?
Lymph nodes are usually removed from the armpit during surgery to remove the cancer
in the breast.
•

If you have breast-conserving surgery (where just the cancer is removed, not the
whole breast) and your cancer is in the upper part of your breast near your armpit,
your surgeon may be able to reach your lymph nodes through the same cut he or
she made in your breast. But if your cancer is somewhere else, the surgeon will
need to make a cut under your arm to reach the lymph nodes.

•

If you have a mastectomy , the lymph nodes can be removed through the cut made
to remove the breast.

By removing some of your lymph nodes and examining them to see if they contain any
cancer cells, doctors can get a better idea of whether your cancer has spread.
If the lymph nodes in your armpit have cancer cells in them, then you need further
treatment.This is because there may be other cancer cells in the remaining lymph nodes.
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There are a few approaches to checking the lymph nodes for cancer cells.
•

Axillary clearance. This involves having all 20 or so lymph nodes removed from
your armpit. It is done to check whether any of the lymph nodes have cancer cells,
and, if so, how many of them have cancer cells. This can influence your treatment
because the more lymph nodes that have cancer cells, the more likely your tumour
may be to spread. The aim is to remove all of the cancer by removing all of the lymph
nodes.

•

Axillary sampling. This involves removing between four and 10 lymph nodes to
see if they contain cancer cells. If the nodes in the lowest part of your armpit are
clear of cancer, it's unlikely that any of the nodes higher up will have cancer in them.

•

Sentinel node biopsy. This is a newer treatment that doctors use to avoid removing
lymph nodes unless absolutely necessary. An injection of a blue dye, a radioactive
material or both is put into your breast (in the UK, doctors are advised to use both).
[36]
This shows up the lymph node (or nodes) that fluid from the breast drains into
[51]
first.
These nodes, called the sentinel nodes, are then removed and tested for
cancer. If there are no cancer cells in these nodes, it's likely that the other lymph
nodes are free from cancer as well. To learn more, see Sentinel node biopsy for
early breast cancer .

The National Institute for Health and Care Excellence (NICE), which advises the
government on health care, says most women should have a sentinel node biopsy, not
[36]
axillary clearance.
To decide which method to use, your doctor will first check the lymph nodes for signs of
cancer with an ultrasound . If there are no signs of cancer in the nodes, a sentinel node
[36]
biopsy is the preferred treatment, since it causes fewer side effects.
If there are signs of cancer on the ultrasound, your doctors will remove a small amount
of tissue from the node using a needle. If the tissue doesn't have cancer cells, then a
sentinel node biopsy is still the preferred treatment. If cancer cells are in the node, then
[36]
your doctor may recommend having them all removed (axillary clearance).

How can it help?
Removing all the lymph nodes from your armpit (axillary clearance) doesn't seem to help
more than other treatments. And you're more likely to get problems afterwards if you
have all your lymph nodes removed. Here's what the research tells us:
•

You're just as likely to be alive two years later if you have all your lymph nodes
[151]
removed or if you have just your sentinel nodes removed.
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•

You're just as likely to be alive after five years if you have all your lymph nodes
removed, or if you have four to 10 lymph nodes removed, and then have radiotherapy
[152]
to your armpit, if cancer cells are found in the nodes.

•

You're just as likely to be alive after 10 years if you have all your nodes removed or
if you have radiotherapy to your lymph nodes (whether there are cancer cells in
[153]
them or not).

How does it work?
Your doctor needs to know if your breast cancer has spread to your lymph nodes. This
will help your doctor decide whether you need more treatment where your tumour was
(local treatment) and whether you need treatment in the rest of your body (systemic
treatment). Examining your lymph nodes also helps your doctor find out how advanced
your cancer is.
If your breast cancer has spread to your lymph nodes, then it might also have spread to
somewhere else in your body. Anti-cancer drugs and hormonal treatments (such as
tamoxifen ) can stop these stray cancer cells growing and kill them. These are systemic
treatments (they treat your whole body).
If there are cancer cells in your armpit, then you also need treatment there (local
treatment). Radiotherapy can kill cancer cells in this area and may be less traumatic than
having all your lymph nodes removed.

Can it be harmful?
The most common side effects of removing some or all the lymph nodes from your armpit
are listed below.
[50]

•

The pain and discomfort under your arm can last for a few weeks.
may feel bruised and heavy.

•

Shoulder stiffness can start because your upper arm is painful after surgery. In
[50]
one study, about 1 in 4 women had this problem.
You need to take painkillers
[154]
and do gentle arm exercises.
Don't let your shoulder stiffen up because it hurts
to move it. Six months after surgery, stiffness is more common in women who have
[152]
all, rather than a few, of their lymph nodes removed.

•

You may get numbness or tingling in your arm, shoulder or breast. This happens
if the surgeon accidentally stretches or damages the nerves that run close to your
lymph nodes. Women who get this problem after having a few of their lymph nodes
removed tend to recover within a few months. About 2 to 4 out of 10 women who
[50]
have all their nodes removed get this problem.
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•

Swelling of the arm and armpit (lymphoedema) can start straight away or years
later. It happens when lymph fluid can't drain properly because lymph nodes have
been removed. It can be very unpleasant. Your arm may feel heavy and painful.
Wearing a tight-fitting elastic sleeve can help prevent the swelling. Gentle massage
may also help. The risk of getting lymphoedema is greater if you have all the lymph
nodes in your armpit removed. It's hard to say how common the problem is because
studies say different things. At least 1 out of 3 women get lymphoedema after all
their lymph nodes are removed. Some studies show that there is no risk of
lymphoedema if only a few nodes are removed. But other studies show that up to
[64]
2 in 10 women get this problem after a few nodes are removed.
Lymphedema
won't go away, but it can be treated so that the swelling goes down. If the swelling
comes back, see your doctor as soon as you can.

•

Fluid can collect under the scar in your armpit. This is part of the normal healing
process. It happens to between a quarter and half of women who have all their lymph
[152]
nodes removed.

How good is the research on removing all the lymph nodes under the
armpit for early breast cancer?
There are no big summaries of research ( systematic reviews ) comparing removing all
the lymph nodes under the armpit (axillary clearance) with removing a small number to
examine for cancer (sentinel node biopsy or axillary sampling).
One study (a randomised controlled trial ) looked at 516 women who had a small breast
[155]
cancer and received radiotherapy after surgery.
Some women had a sentinel node
biopsy alone and others had a sentinel node biopsy plus some or all of their lymph nodes
removed.
•

Women who had only a sentinel node biopsy had less severe pain and could move
their arm better.

•

The women were just as likely to be alive two years later, whichever treatment they
had.
[156]

Another study looked at almost 300 women.
It found that women who had a sentinel
node biopsy had less loss of feeling and swelling in their arm than women who had other
treatments to remove lymph nodes.
Another study (a randomised controlled trial ) looked at 466 women who'd had
breast-conserving surgery . It compared the effects of removing all the lymph nodes
(axillary clearance) with removing between four and 10 lymph nodes (axillary sampling)
[152]
and then having radiotherapy if any cancer cells were found.
The results showed
that women were just as likely to be alive after five years whichever treatment they had.
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One big systematic review compared removing all the lymph nodes with treating the
[153]
lymph nodes with radiotherapy whether or not they had cancer cells in them.
The
review looked at eight good studies that involved more than 4,000 women. It found that
women were just as likely to be alive 10 years later whichever treatment they had.
Another systematic review found that axillary clearance was more likely to cause
lymphoedema than axillary sampling, regardless of whether women had radiotherapy.
[64]
(Lymphoedema is arm swelling that happens when lymph fluid can't drain properly.)
However, the studies this review looked at were poor quality.

Radiotherapy to the lymph nodes under the breastbone for
early breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on radiotherapy to the lymph nodes under the breastbone for early breast cancer?

This information is for people who have early breast cancer. It tells you about radiotherapy
to the lymph nodes under the breastbone, a treatment sometimes used for early breast
cancer. It is based on the best and most up-to-date research.

Does it work?
We don't know. You can have radiotherapy to treat the lymph nodes that run under your
breastbone. But there's not enough research to tell us whether this treatment can help.

What is it?
Radiotherapy uses X-rays to destroy cancer cells. It's given to reduce the risk of cancer
coming back in the place it started.
If you have early breast cancer you'll probably have surgery to remove the cancer, with
or without radiotherapy. During this surgery, your surgeon may also remove some, or
all, of the lymph nodes in your armpit. This is because these nodes are usually the first
place breast cancer spreads to.
Very occasionally, doctors recommend that women also have radiotherapy to treat the
lymph nodes that run under their ribcage near the breastbone. This area is called the
internal mammary chain. It's possible for breast cancer cells to spread to the lymph
nodes here, through the lymphatic system . To read more, see What are lymph vessels?
The aim of giving radiotherapy to the lymph nodes under your breastbone is to:
•

Kill any stray cancer cells that may be in this area

•

Reduce the risk of cancer coming back.
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To read more, see How does radiotherapy work?
Not all doctors think that it's necessary to have radiation under the breastbone because
cancer very rarely comes back here. About 2 in 100 women who have surgery to
[157]
remove their breast (a mastectomy ) get cancer back under their breastbone.
So
having radiotherapy to the breast is usually enough.
However, your doctor may suggest this treatment if:
•

Cancer cells were found in lots of the lymph nodes removed from your armpit. This
means that there's a higher chance that the cancer has spread under your
breastbone. About 1 in 3 women who have cancer in their lymph nodes have cancer
[158] [159]
under their breastbone

•

Your cancer is large and in the middle of your chest (next to your breastbone).

[158]

[159]

How can it help?
We don't know for certain that it can help. So far, studies suggest that having radiotherapy
under your breastbone probably won't help you to live longer than having radiotherapy
only to your breast.
However, there are new ways of doing radiotherapy that can pinpoint the lymph nodes
under your breastbone more easily. This means that doctors can tell where these nodes
are and how deep they are, and use computers to give radiotherapy more accurately.
[89] [48] [160]
These techniques weren't available when some of the research was done.
Some studies suggest that the new ways of doing radiotherapy may help some women.
[161] [162] [163]
But until there's more research, we can't say for certain whether this
treatment works.

How does it work?
If there are any cancer cells under your breastbone, treating them with radiotherapy
might reduce the risk that cancer will spread to another part of your body.

Can it be harmful?
Yes. Radiotherapy to the lymph nodes that run under the breastbone is more likely to
[164]
affect your heart than radiotherapy given to other areas.
You might get a condition
known as pericarditis. This happens when the sac covering the heart gets inflamed .
It causes chest pain and fever.
Different women have different experiences with radiotherapy. Many women cope well
with the side effects, but the more radiation you have, the more likely you are to get
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problems. Generally the side effects of radiotherapy can be divided into two groups: side
effects that happen early and side effects that happen later.
•

Early side effects: Your skin may itch or change colour after radiotherapy, and the
[66]
area around your breastbone may feel tender.
Some women feel more tired than
usual. These problems are usually mild and go away after a few weeks.

•

Later side effects: You may get nerve damage. This sounds serious, but it is rare
and can be treated.

To read more, see Side effects of radiotherapy .

How good is the research on radiotherapy to the lymph nodes under
the breastbone for early breast cancer?
[165]

We found one study of 270 women who had breast-conserving surgery.
Some women
then had radiotherapy to the lymph nodes under their breastbone, while others did not.
After two-and-a-half years, the researchers found that women were just as likely to have
had their cancer come back whether they had radiotherapy or not. Radiotherapy also
didn't seem to affect the women's chances of still being alive.
The researchers didn't provide specific numbers from the study, so this makes it difficult
to judge how helpful this information is.

Radiotherapy to the lymph nodes above the collarbone for
early breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on radiotherapy to the lymph nodes above the collarbone for early breast cancer?

This information is for people who have early breast cancer. It tells you about radiotherapy
to the lymph nodes above the collarbone, a treatment sometimes used for early breast
cancer. It is based on the best and most up-to-date research.

Does it work?
We're not sure. We don't know whether having radiotherapy to the lymph nodes above
your collarbone on the same side as your breast cancer will help you live longer. But this
treatment may reduce the chance that cancer will come back in this area.

What is it?
Radiotherapy uses X-rays to destroy cancer cells. It's given to reduce the risk of cancer
coming back.
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Most women with early breast cancer have surgery to remove the cancer, with or without
radiotherapy. During breast surgery, surgeons may also remove some, or all, of the
lymph nodes in the women's armpit. This is because these nodes are usually the first
place breast cancer spreads to.
Very occasionally, doctors recommend that women also have radiotherapy to treat the
lymph nodes in their neck, in the area above their collarbone on the same side as their
breast cancer. Doctors call this area the supraclavicular fossa. It's possible for breast
cancer cells to spread to the lymph nodes here through the lymphatic system . To read
more, see What are lymph vessels?
The aim of giving radiotherapy to your neck is to:
•

Kill any stray cancer cells that may be in this area

•

Reduce the risk of cancer coming back.

To read more, see How does radiotherapy work?
Not all doctors think that it's necessary to have radiotherapy to your neck because cancer
rarely comes back here. Just having radiotherapy to the breast tissue left behind after
surgery is usually enough.
However, your doctor may suggest having radiotherapy to the lymph nodes in your neck
if:
•

Cancer cells were found in lots of the nodes removed from your armpit. This means
that there's a higher chance that the cancer has spread to the nodes in your neck

•

Your cancer is large and high-grade (this means it looks fast growing and aggressive
under a microscope).

How can it help?
The research shows that radiotherapy to the chest walls and lymph nodes can stop
[166]
cancer coming back to the lymph nodes in your neck.
But we don't know for certain
if radiotherapy to your neck can also help. There aren't enough studies to tell us. This
treatment may mean that there's less risk of your cancer coming back in your neck, but
the research doesn't give a clear answer about whether having radiotherapy to the lymph
[167] [163]
nodes will help you live longer.

How does it work?
If there are any cancer cells in your neck, treating them with radiotherapy may reduce
the risk that they will spread to another part of your body.
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Can it be harmful?
Yes. Radiotherapy to the lymph nodes in your neck is more likely to affect your
oesophagus (the tube that carries food from your mouth to your stomach) than
radiotherapy given to other areas. Most women will get symptoms. But these are likely
to be mild and pass quickly.
Different women have different experiences with radiotherapy. Many women cope well
with the side effects but the more radiation you have, the more likely you are to get
problems. Generally the side effects of radiotherapy can be divided into two groups: side
effects that happen early and side effects that happen later.
•

Early side effects: Your skin may itch or change colour after radiotherapy. Some
women feel more tired than usual. These problems are usually mild and go away
after a few weeks. Most women who have radiation to the lymph nodes above their
collarbone get oesophagitis ( inflammation of the oesophagus), but this is
temporary.

•

Later side effects: Side effects that can happen awhile after your treatment can
[67]
include nerve damage and inflammation in the lungs.
These may sound serious,
but they are rare and can be treated. Radiation to the lymph nodes above the
collarbone can affect the upper tip of the lung, called the apex. The apex often
becomes scarred later on, but this doesn't do any harm. You may get damage to
the nerves in your arm and shoulder which makes moving this part of your body
[67] [168]
difficult.
There's a very small chance that the part of your spinal cord in
your neck may be damaged.

To learn more, see Side effects of radiotherapy .

How good is the research on radiotherapy to the lymph nodes above
the collarbone for early breast cancer?
We don't really know how effective it is to have radiotherapy to the lymph nodes above
your collarbone.
There's one review of the research (a systematic review ). It found that if radiotherapy
was directed at the area above the collarbone after surgery, it reduced the risk that breast
[167]
cancer would come back in this area.
One study (a randomised controlled trial ) looked at nearly 1,400 women. All the women
had gone through the menopause , had a high risk that their breast cancer would come
back in the area where it first appeared, and took tamoxifen after having a mastectomy
[163]
.
Cancer was less likely to come back above the collarbone in women who had
radiotherapy there.

Sentinel node biopsy for early breast cancer
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In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on sentinel node biopsy for early breast cancer?

This information is for people who have early breast cancer. It tells you about sentinel
node biopsy, a treatment used for early breast cancer. It is based on the best and most
up-to-date research.

Does it work?
Yes, it is likely to work.
Sentinel node biopsy is a newer treatment for finding out if cancer has spread to your
lymph nodes. Studies show that you'll probably have less pain and be able to move your
arm more easily if you have a sentinel node biopsy than if you have more lymph nodes
removed.
Having fewer nodes removed probably won't affect how long you'll live, but we need
more research to be sure.

What is it?
When you have surgery for early breast cancer, your surgeon will remove some or all of
the lymph nodes in your armpit. This is because these nodes are usually the first place
breast cancer spreads to.
There are a few approaches to checking the lymph nodes for cancer cells.
•

Axillary clearance. This involves having all 20 or so lymph nodes removed from
your armpit. It is done to check whether any of the lymph nodes have cancer cells,
and, if so, how many of them have cancer cells.

•

Axillary sampling. This involves removing between four and 10 lymph nodes to
see if they contain cancer cells. If the nodes in the lowest part of your armpit are
clear of cancer, it's unlikely that any of the nodes higher up will have cancer in them.

•

Sentinel node biopsy. Doctors use this treatment to avoid removing lymph nodes
unless absolutely necessary. An injection of a blue dye, a radioactive material or
[36]
both is put into your breast (in the UK, doctors are advised to use both).
This
[51]
shows up the lymph node (or nodes) that fluid from the breast drains into first.
These nodes, called the sentinel nodes, are then removed and tested for cancer. If
there are no cancer cells in these nodes, it's likely that the other lymph nodes are
free from cancer as well.
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To decide which method to use, your doctor will first check the lymph nodes for signs of
cancer with an ultrasound . If there are no signs of cancer in the nodes, a sentinel node
[36]
biopsy is the preferred treatment, as it causes fewer side effects.
If there are signs of cancer on the ultrasound, your doctor will remove a small amount
of tissue from the node using a needle. If the tissue doesn't have cancer cells, then a
sentinel node biopsy is still the preferred treatment. If cancer cells are in the node, then
[36]
the doctor may recommend having them all removed (axillary clearance).
The National Institute for Health and Care Excellence (NICE), which advises the
government on health care, says sentinel node biopsy should be used instead of removing
[36]
all the lymph nodes under your arm.

How can it help?
One study found that women who had a sentinel node biopsy were just as likely to be
alive two years later as those who had other types of lymph node surgery (axillary
[155]
clearance or axillary sampling).
Sentinel node biopsies also caused fewer side effects than other treatments to remove
[155] [169] [170]
lymph nodes. You're likely to have:
•

Less pain

•

Less swelling and be able to more your arm more easily.

How does it work?
The idea behind the sentinel node biopsy is to reduce the number of lymph nodes
surgeons remove unnecessarily. It helps to detect the lymph node that is closest to where
the breast cancer is. This is the node that cancer cells are most likely to reach first. If
[155]
this node does not contain cancer cells, then it's unlikely that the others will.

Can it be harmful?
Yes. About 2 in 100 people get an allergic reaction to the dye used in sentinel node
biopsies. They might get a rash, redness and itchy skin. Using a smaller amount of dye
[171]
might reduce the risk of these reactions.
You'll probably get less swelling in your arm and shoulder if you have a sentinel node
biopsy than if you have lots of nodes removed. You'll probably also be able to move your
[171]
arm more easily.
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How good is the research on sentinel node biopsy for early breast
cancer?
There's some evidence that sentinel node biopsy works as well as other treatments to
remove the lymph nodes from the armpit, but it causes fewer side effects.
One study (a randomised controlled tria l) looked at 516 women who had a small breast
[155]
cancer and received radiotherapy after surgery.
Some women had a sentinel node
biopsy alone and others had a sentinel node biopsy plus some or all of their lymph nodes
removed.
•

Women who had only a sentinel node biopsy had less severe pain and could move
their arm better.

•

The women were just as likely to be alive two years later, whichever treatment they
had.
[156]

Another study looked at almost 300 women.
It found that women who had a sentinel
node biopsy had less loss of feeling and swelling in their arm than women who had other
treatments to remove lymph nodes.
Two other studies have published preliminary results.
The first study compared sentinel node biopsy with sentinel node biopsy plus removing
[172]
some or all of the lymph nodes.
Researchers found no difference in how long women
lived after having either treatment.
The second study compared having a sentinel node biopsy with having radiotherapy to
[173]
the lymph nodes or having all the lymph nodes removed.
Women who had a sentinel
node biopsy had less arm swelling ( lymphoedema ) and less nerve injury afterwards.
But women were able to move their shoulder about the same amount whichever treatment
they had.

High doses of chemotherapy plus a stem cell or bone marrow
transplant for early breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on high doses of chemotherapy plus a stem cell or bone marrow transplant for early breast cancer?

This information is for people who have early breast cancer. It tells you about high doses
of chemotherapy plus a stem cell or bone marrow transplant, a treatment sometimes
used for early breast cancer. It is based on the best and most up-to-date research.
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Does it work?
No. High doses of chemotherapy followed by a transplant of stem cells or bone marrow
cells will not help you live longer if you have early breast cancer that has a high risk of
spreading or coming back. In fact, this treatment can be very harmful and has led to the
deaths of some women.
Early breast cancer means that your cancer has spread to the breast tissues and possibly
to the lymph nodes .

What is it?
This treatment uses high doses of anti-cancer drugs (chemotherapy) to kill cancer cells.
Before you have chemotherapy, doctors will collect from your body young cells (called
stem cells) which can grow into any kind of blood cell. After chemotherapy, they'll put
these cells back into your bloodstream. This is known as a transplant. If the stem cells
came from your blood, it's called a stem cell transplant. If the stem cells came from
your bone marrow, it's a bone marrow transplant. Stem cells help repair the damage
that anti-cancer drugs do to your bone marrow.
Because this treatment is still experimental you'll probably be offered it only if other
treatments haven't helped you. If a treatment is experimental it means that doctors aren't
sure whether it is better than the standard treatment. It's best to have experimental
treatments only if you are part of a study called a clinical trial. Your cancer specialist will
be able to tell you if there are clinical trials in your area and answer any questions you
might have.
There are several stages to having high doses of chemotherapy and a transplant.
•

The first step is to get rid of as much cancer as possible with standard doses of
chemotherapy.

•

You then get daily injections of drugs called growth factors which tell your bone
marrow to make extra stem cells. Stem cells are found in your blood.

•

The stem cells are collected from your blood or bone marrow and frozen until you
need them. Stem cells are usually collected from your blood through a needle in
your arm. Getting bone marrow is more difficult. You may need a small operation
and possibly a general anaesthetic .

•

Then you have high doses of chemotherapy over a few days. Chemotherapy uses
anti-cancer drugs to clear your body of the cancer. But it also wipes out your bone
marrow (the tissue that makes blood cells).

•

The frozen stem cells or healthy bone marrow are thawed and put back into your
bloodstream.
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•

You then wait in hospital for a few weeks while the treatment repairs your bone
marrow and you start making new blood cells.

This treatment can be stressful for you and your family. You can be in hospital for up to
six weeks. You are also likely to get some serious side effects including exhaustion,
infections, and damage to your bone marrow.

How can it help?
The research shows that that having high doses of chemotherapy plus a transplant won't
[174] [175] [176]
help you live any longer than having standard doses of chemotherapy.

How does it work?
The idea behind this treatment is to give extra-high doses of chemotherapy to kill all the
cancer cells that have been left behind after surgery to remove a breast tumour. But
because such large doses of anti-cancer drugs can damage the bone marrow (the tissue
that makes blood cells), doctors save some of this tissue before chemotherapy.
After treatment with chemotherapy, doctors put the cells they have saved back into your
bloodstream. They hope this will help your body to make new blood cells faster. This
should help you recover more quickly.

Can it be harmful?
Yes. This treatment can cause serious side effects, including death.
In some studies, women who had this treatment needed to spend an extra 18 days in
[174]
hospital compared with women who had standard doses of anti-cancer drugs.
They
were also more likely to say that their life was affected by their treatment, especially for
[174]
the first three months afterwards.
Women who have high doses of chemotherapy plus a transplant are also more likely to
[174]
get the following side effects.
•

Low levels of white blood cells. These cells help to fight infections. The fewer you
have, the more likely you are to get serious infections and blood poisoning.

•

Mouth sores ( ulcers ).

•

Fatigue, vomiting and diarrhoea. These side effects are common with all types of
chemotherapy but are more likely to happen and be severe with higher doses of
anti-cancer drugs.

•

Damage to the heart, lungs, kidneys, liver, bladder, skin, and nervous system.
Most of these problems will go away when the anti-cancer drugs are cleared from
your body. But sometimes they may be permanent. For example, some women have
damage to nerves in their hands and feet.
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•

Death. About 4 in 100 women treated with high doses of chemotherapy died as a
result of their treatment. None of the women who had standard chemotherapy died
from their treatment.

•

Dying of another cause. Women who had high doses of chemotherapy were more
likely to die during the study from something other than breast cancer. In the studies
we looked at, 48 women out of 1,075 who had high doses of chemotherapy died of
other causes. This compared with 4 women out of 1,087 who had standard doses.
The kinds of things they died from included heart failure and other kinds of cancer.

How good is the research on high doses of chemotherapy plus a stem
cell or bone marrow transplant for early breast cancer?
We found one summary of the research (called a systematic review ) on the effects of
[174]
high doses of chemotherapy plus a transplant.
This summary included the results
of nine good-quality studies (called randomised controlled trials ) with a total of 3,525
women. High doses of chemotherapy and a transplant were used to treat 1,758 of the
women. The other 1,767 were treated with standard doses of chemotherapy.
When the researchers put all the results of the studies together, they found that women
who had high doses of chemotherapy plus a transplant were no more likely to be alive
five years after their treatment than those who had standard chemotherapy. And high-dose
treatment increased women's risk of dying from a condition other than their breast cancer
or from the side effect of chemotherapy.
Two more studies published after the summary confirmed that this treatment does not
[175] [176]
help women to live longer.

Surgery for locally advanced breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on surgery for locally advanced breast cancer?

This information is for people who have locally advanced breast cancer. It tells you about
surgery, a treatment used for this type of cancer. It is based on the best and most
up-to-date research.

Does it work?
Yes. If you have locally advanced breast cancer, having surgery to remove it (probably
a mastectomy) should reduce the chance that it will come back or spread elsewhere in
your body.
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If your breast cancer is described as being locally advanced, it is bigger than 5 centimetres
(2 inches), or it has spread to your skin, the front of your chest or to both your skin and
chest. It may also mean that the lymph nodes in your armpit have become matted
together by the cancer.

What is it?
If you have locally advanced breast cancer you will probably need a mastectomy. A
mastectomy is an operation that removes all of the breast tissue, including skin and the
nipple, from the side of the chest that has cancer.
You'll be left with a flat scar that goes across your chest. Most scars run diagonally or
horizontally.
There are two main types of mastectomy.
•

Total mastectomy: All of the breast tissue is removed, along with some of the skin
over the breast and the nipple. Some lymph nodes in the armpit are also removed.

•

Radical mastectomy: With this type of surgery, you'll have some of the muscles
under your breast removed as well as all of your breast tissue, some skin, the nipple
and the lymph nodes in your armpit. Radical mastectomy was once a common
operation for breast cancer. Doctors had hoped that women would be cured because
anything that could have had cancer cells left in it was removed. It's now known this
isn't the case, and the only reason this surgery is done is because the breast cancer
has spread very far through the breast and into underlying tissues.

To read more, see More about surgery for breast cancer .
If your doctor thinks that there's a high risk that your cancer will come back in your chest
wall after surgery, he or she may suggest you also have radiotherapy. To learn more,
see Radiotherapy after surgery for locally advanced breast cancer .
If you have locally advanced breast cancer, you'll also need treatment such as
chemotherapy to treat your whole body. Chemotherapy kills any stray cancer cells that
may have spread to other parts of your body.
If you are advised to have a mastectomy (the whole breast removed), your surgeon
[36]
should discuss surgery to rebuild your breast (breast reconstruction).
Many women
can have this done at the same time as the operation to remove the breast. For more
information, see Breast reconstruction .

How can it help?
Most women with locally advanced breast cancer have surgery. It's hard to say for sure
whether removing your breast helps you live longer, as studies don't compare women
who have surgery with those who don't. But experts think that taking away the cancer
reduces the chance that it will come back or spread elsewhere in your body.
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How does it work?
Removing all the cancer cells, or as many of them as possible, from the body means
there is less chance that more cancer cells will grow. Stopping cancer growing can help
you live longer.

Can it be harmful?
A mastectomy is a serious operation. Afterwards you may get some of the following side
effects.
•

Fluid may build up around the top of the scar on your chest and also in your upper
arm. This is called a seroma and it can be uncomfortable and make your arm stiff.
You may need to have this fluid drained in hospital.

•

There is always a small risk that breast cancer will come back in the scar, so removing
all the breast tissue cannot guarantee that your breast is free from cancer cells.

•

There is a chance that you'll get an infection. This risk is higher than if you had a
smaller operation to remove the tumour from your breast. It can be treated, but you
may need to spend a few extra days in hospital.

•

You may miss your breast, and some women say they feel disfigured after losing a
breast. You may find it hard to look at your scar. You may also find it difficult to be
intimate and have sex. But breast reconstruction may help with all these feelings.
And you may be able to have your breast removed and reconstructed during the
[36]
same operation.
Ask your doctor about all your options. For more information,
see Breast reconstruction .

To learn more, see Side effects of surgery for breast cancer .

How good is the research on surgery for locally advanced breast
cancer?
Surgery is the standard treatment for locally advanced breast cancer. This is because
experts agree that taking away the cancer reduces the chance that it will come back or
spread elsewhere in your body. However, there isn't good research on this, as it wouldn't
be fair to offer some women surgery but not others.

Radiotherapy after surgery for locally advanced breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on radiotherapy after surgery for locally advanced breast cancer?
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This information is for people who have locally advanced breast cancer. It tells you about
radiotherapy after surgery, a treatment used for this type of cancer. It is based on the
best and most up-to-date research.

Does it work?
Yes. If you have locally advanced breast cancer, having radiotherapy after surgery may
reduce the chance that your breast cancer will come back in the place where it started.
Radiotherapy may also help you live longer.
Locally advanced breast cancer is cancer that is bigger than 5 centimetres (2 inches)
across, or that has spread to your skin or to the front of your chest, or to both your skin
and chest. It may also have caused the lymph nodes in your armpit to become matted
together.

What is it?
Radiotherapy is used to kill any cancer cells that may have been left behind after surgery.
It uses X-rays to destroy cancer cells in your breast. You'll need to have radiotherapy
five days a week for between four weeks and six weeks. Each session takes only a few
minutes. Radiotherapy doesn't hurt, but it has side effects. To learn more, see How does
radiotherapy work?
Most women with locally advanced breast cancer are treated with a mastectomy . A
mastectomy is an operation that removes all of the breast tissue, including skin and the
nipple, from the side of the chest that has cancer. You will be left with a flat scar that
goes across your chest. Most scars run diagonally or horizontally. This operation is
sometimes called a total mastectomy. Doctors used to also remove some of the muscles
under the breast. This is called a radical mastectomy. It isn't done very often now.
If your doctor thinks that there's a high risk that your cancer will come back in the chest
wall, he or she may suggest you have radiotherapy. You may be at higher risk of your
cancer coming back if:
•

You have a large cancer

•

The cancer cells are high-grade (this means they look fast growing and aggressive
under a microscope)

•

You have cancer in lots of the lymph nodes under your arm

•

Tests after your surgery found cancer cells very near the edge of the breast tissue
you had removed

•

Cancer cells have spread to the skin on your breast or into the muscle of your chest
wall.
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A mastectomy and radiotherapy treat only the breast area. If you have locally advanced
cancer, you will also need hormone treatment (tamoxifen) or chemotherapy to stop
cancer spreading further and growing in other parts of your body.

How can it help?
If you have locally advanced breast cancer and have a mastectomy followed by
chemotherapy, adding radiotherapy to these treatments:
[163] [177]

•

May reduce the risk of your cancer coming back in the same place.
In one
study cancer came back in the same place in 10 in 100 women who had radiotherapy,
[163]
compared with 30 in 100 women who didn't

•

May increase the chance that you will live for at least 10 years after being diagnosed.
[163]
In one study 54 in 100 women who had both chemotherapy and radiotherapy
were alive 10 years later. This compares with 45 in 100 women who didn't have
[163]
radiotherapy.

How does it work?
Radiotherapy kills any cancer cells left behind by blasting high-energy X-rays at them.
Normal cells also can be affected by these high-energy X-rays. So radiotherapy is given
very carefully to make sure that the right areas of the body are hit as accurately as
possible.
The timing of the doses makes it more likely that the cells that grow and divide faster,
such as cancer cells, are hit more often than other cells.

Can it be harmful?
Side effects of surgery
Every woman's experience of breast surgery is different. Some women recover in a
matter of weeks with no lasting problems. Others may take much longer to get over the
operation.
Problems after surgery for breast cancer can include pain, swelling in your arm and
infections. To read more, see Side effects of surgery for breast cancer .
Side effects of radiotherapy
Early side effects of radiotherapy include skin reactions, tiredness, and breast tenderness.
These are usually mild and pass after a few weeks. However, you're more likely to get
skin reactions from radiotherapy if your breast cancer has spread to your skin. This is
because a bigger dose of radiation is used. Skin reactions can include peeling, changes
in skin colour, and red patches.
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Side effects that happen awhile after your treatment has finished include nerve damage,
hair loss, and inflammation in the lungs. These may sound serious, but they are rare
and can be treated. To learn more see Side effects of radiotherapy .

How good is the research on radiotherapy after surgery for locally
advanced breast cancer?
We found four studies ( randomised controlled trials ) that looked at the effects of
[162] [177] [178] [179]
radiotherapy after surgery for locally advanced breast cancer.
Three studies found that radiotherapy reduced the risk of cancer coming back in the
[162] [177]
same place, and two studies found that radiotherapy helped women live longer.
[178]
One study was not very good and the researchers could not draw any firm conclusions
[179]
from it.
Here are the results from the largest study:

[162]

•

Overall, 10 in 100 women who had radiotherapy got cancer back in the same place,
compared with 30 in 100 women who didn't have radiotherapy

•

Among women who had radiotherapy, 54 in 100 were alive 10 years after surgery,
compared with 45 in 100 women who didn't have radiotherapy.

Hormone treatment plus radiotherapy for locally advanced
breast cancer
In this section
Does it work?
What is it?
How can it help?
How does it work?
Can it be harmful?
How good is the research on hormone treatment plus radiotherapy for locally advanced breast cancer?

This information is for people who have locally advanced breast cancer. It tells you about
hormone treatment plus radiotherapy, a treatment used forthis type of cancer. It is based
on the best and most up-to-date research.

Does it work?
Probably. If you have locally advanced breast cancer, taking a drug called tamoxifen and
having radiotherapy will probably help you live longer than just having radiotherapy.
If you have locally advanced breast cancer, it means that your cancer is bigger than 5
centimetres (2 inches), or that it has spread to your skin or to the front of your chest, or
to both your skin and chest. It may also mean that the lymph nodes under your armpit
have been matted together by the cancer.
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What is it?
If you have locally advanced breast cancer you may be offered several different
treatments. Most women have surgery to remove their breast (a mastectomy ). You may
also have radiotherapy alongside a hormone treatment such as tamoxifen.
Radiotherapy uses X-rays to kill cancer cells so that the cancer doesn't come back. It
is used to kill cancer cells in the skin, breast tissue and the armpit.
Radiotherapy may be given five days a week for four weeks to six weeks. To read more,
see How does radiotherapy work?
Tamoxifen is used to treat breast cancers that are more sensitive to the hormone
oestrogen than other cancers (they are oestrogen-receptor positive ). Oestrogen
encourages these cancers to grow. Your doctor will do tests on your tumour to find out
if it is oestrogen-receptor positive. If it is, your doctor may prescribe tamoxifen for you
for up to five years.
Tamoxifen stops oestrogen working in the body. The aim is to reduce the chance that
your cancer will come back.
You take tamoxifen as a tablet. There are several brand names for tamoxifen. They
include Nolvadex, Soltamox and Tamofen.

How can it help?
Having tamoxifen plus radiotherapy for locally advanced breast cancer may:
•

Reduce the chance of your cancer coming back. In one study, cancer came back
in 50 in 100 women treated with both tamoxifen and radiotherapy and in 60 in 100
[163]
women who had just radiotherapy

•

Help you live longer.
In one study, 45 in 100 women who had tamoxifen
[163]
and radiotherapy were alive 10 years after they were diagnosed.
Out of those
[163]
who had just tamoxifen, 36 in 100 were alive 10 years later.
Another study found
that having both tamoxifen and radiotherapy may give you about an extra year of
[180]
life compared with just having radiotherapy.

[163] [180]

How does it work?
If your cancer is encouraged to grow by oestrogen, tamoxifen can make it grow more
slowly. It can sometimes slow the growth down so much that the tumour stops growing.
Radiotherapy is like an insurance policy for the tissues close to where your tumour was.
It kills any cancer cells left behind by blasting high-energy X-rays at them.
Normal cells also can be blasted by these high-energy X-rays. Radiotherapy is given
very carefully to make sure that the right areas of the body are hit as accurately as
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possible. The timing of the doses makes it more likely that the cells that grow and divide
faster, such as cancer cells, are hit more often than other cells.

Can it be harmful?
When you take tamoxifen, the female hormone oestrogen stops working in your body.
This can give you symptoms of the menopause , such as hot flushes (which can be
severe), irregular periods and vaginal dryness. About half the women who take tamoxifen
get these types of symptoms. The symptoms are more likely if you haven't been through
[70]
the menopause.
Tamoxifen can also cause indigestion or make you feel sick. There are also some less
common side effects of taking tamoxifen, including cataracts and deep vein thrombosis
[180] [70]
.
To learn more, see Side effects of tamoxifen .
Early side effects of radiotherapy include skin reactions, tiredness and breast tenderness.
These are usually mild and pass after a few weeks. However, you're more likely to get
skin reactions from radiotherapy if your breast cancer has spread to your skin. This is
because a bigger dose of radiation is used. Skin reactions may include peeling, changes
in skin colour and red patches.
Side effects that happen awhile after your treatment has finished include nerve damage,
hair loss and inflammation in the lungs. These may sound serious, but they are rare
and can be treated. To learn more, see Side effects of radiotherapy .

How good is the research on hormone treatment plus radiotherapy for
locally advanced breast cancer?
There's quite good evidence that having both tamoxifen and radiotherapy works better
than having either treatment on its own. We found two studies.
One study (a randomised controlled trial ) included 410 women with locally advanced
breast cancer. It found that the women who had both treatments lived about a year longer
[180]
than the women who just had radiotherapy.
The other study (a randomised controlled trial) included nearly 1,400 women who'd had
surgery. It found that cancer was less likely to come back in women who had both
radiotherapy and tamoxifen than in those who had just tamoxifen. Women who had both
[163]
treatments were also likely to live longer.
But it's important to note that some of the
women in this study had stage 2 breast cancer rather than stage 3 , so their cancer
hadn't spread as far and might have been easier to treat. So women with more advanced
breast cancer may not get such good results.

Chemotherapy for locally advanced breast cancer
In this section
Does it work?
What is it?
How can it help?
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How does it work?
Can it be harmful?
How good is the research on chemotherapy for locally advanced breast cancer?

This information is for people who have locally advanced breast cancer. It tells you about
chemotherapy, a treatment used for this type of cancer. It is based on the best and most
up-to-date research.

Does it work?
You'll probably be given chemotherapy if you have locally advanced breast cancer. It's
the standard treatment. But we're not sure whether this will help you live longer. The
research on this is not very good.

What is it?
If you have locally advanced breast cancer, you have several treatment options. Most
women have surgery to remove their breast (a mastectomy ). Some women also have
radiotherapy to the chest to kill any cancer cells left behind after the mastectomy. These
treatments treat only the breast area.
Most women then have chemotherapy. Chemotherapy drugs can kill stray cancer cells
left in the body. They treat the whole body and will affect both normal cells and cancer
cells.
Chemotherapy can be used after breast surgery and radiotherapy to:
•

Reduce the chance of breast cancer coming back

•

Reduce the chance that breast cancer will spread further

•

Control breast cancer that has spread to other parts of the body.

Some women also have chemotherapy before surgery to reduce the size of their tumour
and make it easier to remove their breast.
Chemotherapy drugs are most effective at killing cells that divide rapidly. Cancer cells
divide into new cells faster than normal cells, so chemotherapy should kill more cancer
cells than normal cells.
Unfortunately, the drugs used in chemotherapy also affect other cells in the body that
divide rapidly. This can cause side effects (see below).
Chemotherapy drugs can be given as tablets or as a drip (also called an IV or an
intravenous infusion ). You may get treatment at a clinic or hospital as an outpatient.
Just as bacteria can become resistant to the antibiotics used to fight them, cancer
cells can become resistant to anti-cancer drugs. Cancer cells can change and adapt to
avoid being damaged by chemotherapy drugs. Because of this, more than one drug is
given at a time.
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Common combinations of these drugs include:
•

doxorubicin and cyclophosphamide

•

5-fluorouracil, epirubicin, and cyclophosphamide (the combination is sometimes
called CEF or FEC)

•

cyclophosphamide, methotrexate and 5-fluorouracil (this combination is also called
CMF).

Doxorubicin and epirubicin are a type of drug called an anthracycline. Chemotherapy
that includes an anthracycline may be more effective than other types, although more
research is needed.
Chemotherapy drugs called taxanes are sometimes used if you can't take other
chemotherapy drugs, or if other drugs haven't worked. You may be offered one called
[36]
docetaxel (brand name Taxotere). Another taxane is called paclitaxel (Taxol).

How can it help?
We don't know if having chemotherapy after surgery can improve your chance of living
longer if you have locally advanced disease. The studies are not good enough for us to
[180] [181] [182]
be able to draw firm conclusions.
One study found that having chemotherapy before and after a mastectomy doesn't help
[183]
you live any longer than having chemotherapy only after surgery.

How does it work?
Chemotherapy drugs can kill stray cancer cells left in the body. Most anti-cancer drugs
attack the DNA of cells (the genetic code in cells that controls how they grow and divide
to form new cells). All cells, whether they are normal cells or cancer cells, grow and divide
to form new cells. Normal cells are programmed to do this to replace damaged cells.
Cancer cells grow quickly in an unregulated, chaotic way.

Can it be harmful?
The side effects of chemotherapy drugs happen mainly because they kill some normal
cells along with the cancer cells. In particular, they target cells that divide rapidly, including:
•

Cells lining the digestive tract (this is the tube that takes food through your body as
it is being digested)

•

Red blood cells (which carry oxygen and food around the body)

•

White blood cells (which fight infection)

•

Hair cells
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•

Cells in the ovaries .

Because of the effects of chemotherapy drugs on these cells, you may feel sick and
vomit during or after your treatment.You may also feel tired, lose your hair, put on weight
and get symptoms of the menopause . To learn more, see Side effects of chemotherapy
.

How good is the research on chemotherapy for locally advanced breast
cancer?
There are no good studies into chemotherapy for locally advanced breast cancer. The
studies we did find seemed to include some women whose cancer was less locally
[180] [181] [182]
advanced.
This makes their results less reliable.
There is no evidence that anti-cancer drugs work for locally advanced disease, but this
treatment is still used. A lack of evidence doesn't always mean that a treatment doesn't
work. It can just mean that the studies aren't good enough to say whether it works.
We found one study (a randomised controlled trial ) involving 101 women that looked
at chemotherapy before and after surgery. It found that women who had chemotherapy
before and after a mastectomy didn't live any longer than women who just had
[183]
chemotherapy afterwards.

Trastuzumab (Herceptin) for locally advanced breast cancer
In this section
Can it be harmful?

This information is for people who have locally advanced breast cancer. It tells you about
trastuzumab (Herceptin) a treatment sometimes used for this type of cancer.
We haven’t looked at the evidence for trastuzumab for locally advanced breast cancer
in as much detail as other treatments on our site (see Our method for more information).
But we’ve included this information because you may find it helpful.
Trastuzumab is a type of drug called a monoclonal antibody. This means that it is made
in a laboratory to attack specific cancer cells. The brand name for trastuzumab is
Herceptin.
Trastuzumab is used to treat some types of breast cancer. It attacks cancer cells that
make too much of a protein called HER-2. This protein is found on the surface of some
cancer cells. Trastuzumab slows down or stops cells with too much HER-2 growing. This
may cut the chances of your cancer coming back.
[136]

About 1 in 5 breast cancers make too much HER-2.
These tumours grow faster and
are more likely to come back than those that don't make too much HER-2.
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Your doctor can measure the amount of HER-2 protein in your tumour. This helps your
doctor decide whether trastuzumab might be right for you.
Trastuzumab can be given on its own or with chemotherapy . It's given as a drip (also
called an IV or an intravenous infusion ). It takes between 30 minutes and 90 minutes
to have one treatment. Most women are treated with trastuzumab every three weeks for
[136]
a year. Or they might have a lower dose every week for a year.

Who can take it?
About half the women diagnosed with breast cancer each year in the UK are suitable for
[137]
HER-2 testing.
That's about 20,000 women who can be tested to see if their tumour
makes too much HER-2. About 1 in 4 of these women could benefit from treatment with
[137]
trastuzumab.
In the UK, trastuzumab is licensed to treat:
•

Women with cancer that has spread to other parts of their body, such as their liver.
This is called advanced (metastatic) breast cancer

•

Women with early or locally advanced breast cancer.

To learn more about these cancers, see Types of breast cancer .
Guidelines from the National Institute for Health and Care Excellence (NICE), the
government body which advises the government on which treatments should be available
on the NHS, say women with early, locally advanced, or advanced breast cancer,
[139]
who could benefit from trastuzumab should all be offered it through the NHS.
A study looking at women with locally-advanced, HER-2 positive breast cancer found
that women were more likely to be alive and free from cancer after three years, if they'd
[184]
taken trastuzumab.
•

71 in 100 women who'd had trastuzumab were alive and free of cancer

•

56 in 100 women who'd not had trastuzumab were alive and free of cancer.

Can it be harmful?
You may get a fever and chills after treatment with trastuzumab. Other common side
effects include pain, weakness, sickness, diarrhoea , headaches, breathing problems,
and rashes. These side effects tend to be worst after the first treatment with trastuzumab.
Trastuzumab can also cause heart problems, especially when it's used with some types
[141]
of chemotherapy.
In particular it can lead to heart failure, which can cause breathing
problems, shortness of breath, a fast or irregular heartbeat, a cough, and swollen feet
or ankles. A review of the research (a systematic review ) that looked at 11 studies with
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nearly 12,000 women found that about 26 women in 1,000 would develop serious heart
problems (heart failure) if treated with trastuzumab for a year. This compared with about
5 in 1,000 women not treated with trastuzumab. The risk might be a bit lower if the
trastuzumab were given for a shorter time (six months) but there isn't a lot of evidence
[140]
to support this.
Trastuzumab can also seriously affect the lungs. This can cause severe breathing
problems as well as an allergic reaction . A serious allergy can lead to a drop in blood
pressure , breathing problems, rashes and wheezing.
Because of these problems, women who have HER-2 positive breast cancer are carefully
checked to see if they are healthy enough to be treated with trastuzumab. Women are
also monitored throughout their treatment.

Further informations:
What are lymph vessels?
Just as blood vessels carry blood, lymph vessels carry lymph . Lymph vessels are very
thin. You can't usually see them.
Lymph is a fluid that surrounds tissues and organs. It is taken up by the lymph vessels
and flows back into the bloodstream. This fluid:
•

Carries waste products from around your body

•

Carries cells that are part of the immune system and help fight infections

•

Contains protein .

The lymph vessels take the fluid to your lymph nodes . These small collections of cells
are part of your immune system. They are found all over your body, such as in your groin,
the backs of your knees and under your chin. They are small, round or oval lumps that
you can't usually feel unless you are thin or have an infection that has made them swollen.
Lymph fluid from the breast travels to your armpit (which doctors sometimes call the
axilla). If there are cancer cells in your breast, they may be picked up by the lymph fluid
and carried to the lymph nodes in your armpit. The cancer cells may continue growing
in your armpit or travel on through your lymph vessels to other parts of your body. These
cancer cells may die off or start growing.
About 5 percent of the lymph fluid from your breast goes to another group of lymph nodes
called the internal mammary chain. These lymph nodes lie under your breastbone in
the centre of your chest.
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You can't tell if breast cancer has spread to the lymph nodes in your armpit unless at
least one of them is removed by surgery and checked for cancer cells under a microscope.
Breast cancer cells can also be picked up by blood vessels in the breast and can travel
around the body in your bloodstream. They may then grow somewhere else in the body.
This is why women with breast cancer are sometimes given drugs that treat the whole
body. This type of treatment (known as systemic treatment) reduces the chance that the
cancer will appear somewhere else in your body.

Breast cancer in your family
You should see your GP if you're worried that you may be at increased risk of getting
breast cancer because one or more of your close relatives have had it. Your GP will take
a detailed history of your family's health to work out your risk.
Here are some questions your GP may ask.

[27]

What cancers have there been in your family?
To get a good family history, your doctor will need to know about any cancers in your
mother's and father's sides of the family. You will need to tell your doctor about cancer
in your father and mother, sons and daughters, brothers and sisters, aunts and uncles,
nieces and nephews, and grandparents. For any relative who has had cancer, your doctor
[27]
will need to know:
•

Their relationship to you

•

What kind of cancer they had

•

How old they were when they were diagnosed

•

Whether the same family member had more than one type of cancer, including
whether they had breast cancer in both breasts.

Has a faulty breast cancer gene been found in one of your relatives?
Breast cancer can be caused by faulty genes . The most important of these are called
BRCA1, BRCA2, and TP53. If you have a fault on one of these genes, you have a high
risk of developing breast cancer at some point in your life, but this does not mean you
will definitely get it. For example, women with a faulty BRCA1 gene have about a 65 in
100 chance of getting breast cancer by age 70, and those with a faulty BRCA2 gene
[6]
have around a 45 in 100 chance.
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[27]

The number of people with a fault in one of these genes is very small.
If someone in
your family has been found to have a faulty gene, you can have genetic testing to see if
you also have this gene.
What is your ethnic background?
Some faulty breast cancer genes are 5 to 10 times more common among Ashkenazi
[2]
Jewish women.
What happens next
From your answers, your GP will work out whether you may have a raised risk of breast
cancer. If you do, your doctor will refer you to a specialist to take a closer look at your
[27]
risk.
When meeting with the specialist, you will again be asked for information about cancers
in your family. This time, you may be asked about more distant relatives, such as your
cousins. You'll also be asked about things that can raise your breast cancer risk, such
as whether you drink alcohol or take hormone replacement therapy (HRT) for symptoms
of the menopause. (To learn more about things that can increase your breast cancer
risk, see Breast cancer: why me? ) The specialist may use a computer program or
questionnaires to help estimate your risk of breast cancer.
If you do have a raised risk of breast cancer, you may hear it described as being either
[27]
'moderate' or 'high'.
If you have a moderate risk
•

You have between a 17 in 100 and 30 in 100 chance of getting breast cancer at
some time in your life. You will be offered support and information about what this
[27]
risk means to you.

•

If you are aged between 40 and 49, you will be offered a mammogram every year.

•

If you are aged 50 to 59, your doctor may recommend having an annual mammogram
or the usual mammogram every three years.

•

If you are aged 60 or older, you will be offered the usual mammogram every three
years, instead of every year. This is because breast cancers are easier to see in
older women and they tend to grow more slowly. Having a mammogram more often
probably wouldn't help to diagnose breast cancer any earlier.

•

If you are under 40, you will be offered support and counselling. Doctors don't yet
know if having mammograms before the age of 40 helps to diagnose breast cancer.
But you might be offered one as part of a study to see if they do.
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If you have a high risk
[27]

•

Your risk of getting breast cancer is 30 in 100 or higher.

•

You'll have the chance to see a genetic counsellor to get a more accurate estimate
of your risk. You will get the chance to ask questions, and the counsellor will explain
what your risk means.

•

If you don't yet know if you carry a faulty gene for breast cancer, you may be able
to have genetic testing. If someone in your family with breast or ovarian cancer is
alive, doctors can look for the faulty gene in a sample of their blood. If this test finds
a faulty gene, then other members of your family can have a test to see if they too
carry the gene. If a close relative with breast or ovarian cancer is not available for
testing, you can still be tested if you have at least a 10 in 100 chance of having a
[27]
faulty gene.

•

Many women at high risk of breast cancer will have a yearly mammogram, MRI
scan , or both. However, women usually switch to having a mammogram every three
years once they reach age 50 or 60, unless they have a faulty breast cancer gene.
[27]

•

Some women at high risk of breast cancer choose to have treatment to reduce their
risk. They may take medicines called tamoxifen or raloxifene, or have surgery to
remove their breasts and possibly their ovaries too. This will involve counselling with
[27]
experts.

Cancer staging table
The table below shows how your doctor uses the TNM system to find out your cancer
[32]
stage.
To use the table, you find your TNM classification in each of the three columns and
compare it with the stages on the left. Stages with lower numbers represent cancers that
may not have spread as far and may need less treatment.
For example, if your TNM classification is T1N1M0, your cancer would be stage 2A.
You can find definitions for the medical terms used in the table at the bottom of the page.
Stage
Stage 0

T (tumour)

N (lymph nodes)

Tis: Ductal carcinoma in situ N0: No tumour in the
regional lymph nodes.
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M (metastasis)
M0: No distant metastases
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Stage 1A

T1: Tumour size is 2
N0: No tumour in the
centimetres (0.8 inches) or regional lymph nodes.
smaller.

M0: No distant metastases

Stage 1B

T0 or T1: Tumour is not
found or is 2 centimetres
(0.8 inches) or smaller.

Stage 2A

T0: No evidence of primary N1: Cancer is in the regional M0: No distant metastases
tumour
lymph nodes. But the lymph
nodes are still movable.

N1mi: 1 to 3 regional lymph M0: No distant metastases
nodes have very small
areas of cancer, called
micrometastases.

T1: Tumour size is 2
N1: Cancer is in the regional M0: No distant metastases
centimetres (0.8 inches) or lymph nodes. But the lymph
smaller.
nodes are still movable.
T2: Tumour is bigger than 2 N0: No tumour in the
centimetres (0.8 inches) but regional lymph nodes.
smaller than 5 centimetres
(2 inches).
Stage 2B

T2: Tumour is bigger than 2 N1: Cancer is in the regional M0: No distant metastases
centimetres (0.8 inches) but lymph nodes. But the lymph
smaller than 5 centimetres nodes are still movable.
(2 inches)
T3: Tumour is bigger than 5 N0: No cancer in the
centimetres (2 inches).
regional lymph nodes.

Stage 3A

M0: No distant metastases

M0: No distant metastases

T0: No evidence of primary N2: Cancer is in the regional M0: No distant metastases
tumour
lymph nodes, and the nodes
are non-movable.
T1: Tumour size is 2
N2: Cancer is in the regional M0: No distant metastases
centimetres (0.8 inches) or lymph nodes, and the nodes
smaller.
are non-movable.
T2: Tumour is bigger than 2 N2: Cancer is in the regional M0: No distant metastases
centimetres (0.8 inches) but lymph nodes, and the nodes
smaller than 5 centimetres are non-movable.
(2 inches).
T3: Tumour is bigger than 5 N1 or N2: Cancer is in the
centimetres (2 inches).
regional lymph nodes. The
nodes may be movable or
non-movable.

M0: No distant metastases

Stage 3B

T4: Tumour extends to the Any N: Cancer is in any of M0: No distant metastases
front of the chest or the skin, the lymph nodes, or none of
or is inflammatory.
the lymph nodes.

Stage 3C

Any T: The tumour is any
N3: Cancer is in the internal M0: No distant metastases
size and extends to either mammary lymph nodes.
the skin or front of the chest
wall.

Stage 4

Any T: The tumour is any
Any N: Cancer is in any of M1: Distant metastases
size and extends to either the lymph nodes, or none of
the skin or front of the chest the lymph nodes.
wall.
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Definitions
•

Ductal carcinoma in situ: A non-invasive cancer that has stayed in the spot where
it started growing and hasn't spread further.

•

Inflammatory breast cancer: This is a rare, invasive cancer.

•

Internal mammary lymph nodes: These lymph nodes are under the central part
of the breastbone.

•

Metastases: This is cancer that has spread to other parts of the body.

•

Movable lymph nodes: This means that your nodes are not matted together by the
cancer.

•

Non-movable lymph nodes: This means that your nodes are matted together by
the cancer.

•

Primary tumour: This is the original lump or group of cancer cells in your breast.

•

Regional lymph nodes: In breast cancer, this refers to lymph nodes under your
armpit on the same side of your body as the breast cancer.

Types of breast cancer
Breast cancer is usually described according to whether or not it has spread from where
it started. When a cancer hasn't spread, it is called non-invasive breast cancer. When
it has spread, it is called invasive breast cancer.
Non-invasive breast cancer
Non-invasive breast cancer is contained within the ducts of the breast. This means it
hasn't spread beyond the lining of the ducts, and into the surrounding fat or other breast
tissue. This type of cancer is also called ductal carcinoma in situ (DCIS). 'In situ' is a
Latin phrase that means 'in position'.
The cancer may eventually spread (become invasive), or it may not. We don't know how
many of these cancers would eventually spread if left untreated. This is because nearly
all women diagnosed with DCIS (99 in every 100) have surgery to remove their cancer.
[33]

You might also hear about lobular carcinoma in situ (LCIS). This means some of the
cells in the lobules of the breast are abnormal (the lobules are where milk is made). LCIS
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is not usually thought of as cancer. However, women with LCIS have a raised risk of
[34]
getting cancer in either breast.
Non-invasive breast cancers are so small that you can't feel them. So they are usually
found during a mammogram . On a mammogram they look like little white specks. These
[35]
specks are actually tiny spots of calcium .
Invasive breast cancer
Invasive breast cancer has spread from where it started, 'invading' the fatty tissue in the
breast. From there it can get into the lymph vessels or blood vessels. It can then spread
to other parts of your body.
Invasive breast cancer is classified according to how far it has spread. It may be called:
[36]

•

Early breast cancer. This means that the cancer is still fairly small and seems to
be only in your breast or also in some of the lymph nodes under your arm.

•

Locally advanced breast cancer. This means the cancer is bigger than 5
centimetres (around 2 inches), or has spread to your skin or to the front of your
chest, or to both your skin and chest. The lymph nodes under your armpit might
also have become matted together by the cancer.

•

Metastatic (or advanced) breast cancer.This usually means the cancer has spread
to other parts of the body, such as your bones, liver, or lungs. But it can also mean
that the cancer hasn't spread but has grown directly into tissues close to the breast
and cannot be removed through surgery.

Most women with invasive cancer have early breast cancer that hasn't spread beyond
the breast or nearby lymph nodes.
Invasive cancer is also called infiltrating breast cancer.
Rarer forms of breast cancer
You may also hear about rarer forms of breast cancer. These include:
•

Inflammatory breast cancer. This is a less common type of cancer that blocks the
lymph vessels in the skin of the breast. This makes the skin look pitted or dimpled,
like orange peel. The skin may also feel warm and often looks red. This type of
[37]
cancer can develop and spread quickly.

•

Paget's disease of the breast. This is a less common cancer that affects the skin
on and around the nipple. Signs of Paget's disease can include itching, redness,
and flaking of the skin. In its early stages, Paget's disease is often confused with
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eczema and other skin conditions. Women with Paget's disease often have cancer
[38]
within their breast as well.

More about surgery for breast cancer
Most women who are diagnosed with breast cancer will need some kind of surgery.
The type of surgery you have will depend on:
•

The size of the cancer or lump

•

Whether the cancer has spread to other parts of your body

•

What type of surgery you prefer.

Before you have surgery, your surgeon or breast cancer nurse will talk to you in detail
about the different options available to you. You'll be given time to think about what's
best for you, and a chance to ask questions. You may find it helpful to learn as much as
you can about the different types of surgery and how your breast will look after each
type.
Here we describe the different types of surgery and tell you who they are most suitable
for.
Breast-conserving surgery
Breast-conserving surgery is an operation for breast cancer that lets you keep your
breast. Your surgeon will remove only the part of your breast that has cancer. The aim
is to get rid of your breast cancer while changing the appearance of your breast as little
as possible.
Doctors sometimes call this operation a lumpectomy. It's done instead of removing your
whole breast (a mastectomy ).
Is this operation suitable for me?
You may be able to have breast-conserving surgery if:

[45]

•

You have ductal carcinoma in situ: This means the cancer hasn't spread from the
milk ducts in your breast

•

You have early breast cancer. This means the cancer hasn't spread outside your
breast, or has spread only as far as the nearest lymph nodes . Lymph nodes are
small, round or oval lumps. They help fight infections in your body. Breast cancer
usually spreads to the lymph nodes in the armpit before it spreads anywhere else
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•

You have just one lump in your breast. If you have more than one lump, or lots
of small patches of cancer cells, breast-conserving surgery may not be suitable. It's
hard to remove all the cancer cells without changing the way your breast looks. And
if you have lots of small patches of cancer, the cancer is more likely to come back
[46] [47]
than if you have a single lump. Removing your breast can help stop this.

•

Your lump is small compared with the size of your breast. If you have a small
lump, you'll have only a small scar, and maybe a small dent in your breast

•

You can have radiotherapy. You may need radiotherapy after breast-conserving
surgery to destroy cancer cells left after surgery. Doctors try to avoid giving
radiotherapy to the same area twice, so you may not be able to have
breast-conserving surgery if you've had radiotherapy before. If you are pregnant,
you may want to avoid radiotherapy as it can harm your baby.

Up to 8 in 10 women with early breast cancer are able to have breast-conserving surgery.
And there's good evidence from lots of studies that women who have only their lump
[48] [49]
removed live just as long as women who have their entire breast removed.
But breast-conserving surgery isn't right for everyone. If you have a large lump and a
small breast, or if you have cancer under your nipple, it can be difficult to remove the
cancer without changing the way your breast looks. You may get a better result with a
mastectomy and breast reconstruction. There are several kinds of breast reconstruction
available, including surgery to put in breast implants.
If you have a family history of cancer or tests show you have a high risk of breast cancer,
[50]
you have a bigger chance that the cancer will come back in the same place.
Some
women choose to have a mastectomy rather than risk needing more surgery later.
Mastectomy
A mastectomy is an operation that removes all of the breast tissue, including skin and
the nipple, from the side of the chest that has cancer. A mastectomy is usually essential
if you have breast cancer that is in more than one place in your breast.
You'll be left with a flat scar that goes across your chest. Most scars run diagonally or
horizontally.
There are two main types of mastectomy.
•

Total mastectomy: All of the breast tissue is removed along with some of the skin
over the breast and the nipple. Some lymph nodes in the armpit also are removed.

•

Radical mastectomy: It's rare to have this type of surgery nowadays. With this type
of surgery, doctors remove some of the muscles under your breast as well as all of
your breast tissue, some skin, the nipple and the lymph nodes in your armpit. Radical
mastectomy was once a common operation for breast cancer. Doctors had hoped
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that women would be cured because anything that could have had cancer cells left
in it was removed. It's now known this isn't the case, and the only reason this surgery
is done is because the breast cancer has spread very far through the breast and
into underlying tissues.
A mastectomy is a more serious operation than breast-conserving surgery and it may
take you longer to recover. Fluid can build up around the top of the scar on your chest
and also in your upper arm. This can be uncomfortable and make your arm stiff. But
there are exercises that can help.
You can have breast reconstruction after a mastectomy, or sometimes at the same time
as the operation. This may include surgery to put in implants. To find out more, see our
[36]
information on breast reconstruction .
Surgery on the lymph nodes
During breast surgery, your surgeon will probably remove some or all of the lymph nodes
in your armpit. This is because these nodes are usually the first place breast cancer
spreads to. If you have a type of early breast cancer called ductal carcinoma in situ
(DCIS), you won't need to have any lymph nodes removed. This is because the cancer
is only in the ducts of the breast and there's no risk that they've spread to the lymph
nodes.
If you're having breast-conserving surgery and your breast cancer is in the upper part of
your breast near your armpit, your surgeon may be able to reach your lymph nodes
through the same cut he or she makes in your breast. But if your cancer is somewhere
else, the surgeon will need to make another cut.
If you're having a mastectomy, your surgeon will be able to reach the lymph nodes through
the same cut.
You and your doctor will need to decide how many nodes to remove. This will depend
on how likely it is that your cancer has spread. Your doctor will consider the size of your
tumour and how it looks under a microscope (this is called the grade of your cancer).
Your doctor may also check for signs of cancer in your lymph nodes using an ultrasound
[50]
scan. You'll have fewer side effects if fewer nodes are removed.
•

You may have all 20 or so lymph nodes removed from your armpit. This is called
an axillary clearance. The aim is to remove any cancer that might have spread
there by removing all of the lymph nodes.

•

Or your surgeon may remove between four and 10 lymph nodes to see if they contain
cancer cells. This is called axillary sampling. If the nodes in the lowest part of your
armpit are clear of cancer, it's unlikely that any of the nodes higher up will have
cancer in them.
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•

Sentinel node biopsy is a newer treatment doctors use to avoid removing lymph
nodes unless absolutely necessary. You'll have fewer side effects if fewer nodes
[50]
are removed.
An injection of a blue dye, a radioactive material or both is put into
your breast. This shows up the lymph node (or nodes) that fluid from the breast
[51]
drains into first.
These nodes, called the sentinel nodes, are then removed and
tested for cancer. If there are no cancer cells in these nodes, it's likely that the other
lymph nodes are free from cancer as well. If there are cancer cells in the sentinel
node, you will need other nodes nearby removed. To learn more, see Sentinel node
biopsy for early breast cancer .

If the lymph nodes in your armpit have cancer cells in them, then you may need
radiotherapy or chemotherapy .
The sentinel node biopsy is the recommended treatment for women with early breast
cancer whose lymph nodes don't show any signs of cancer on an ultrasound scan. It's
also recommended for women whose ultrasound shows signs of cancer but no cancer
[36]
cells are found in tissue taken from the lymph nodes with a needle.
Pros and cons of breast surgery
Breast-conserving surgery has some advantages over a mastectomy.

[52] [53] [54] [55]

[56]

Breast-conserving surgery

Mastectomy

How well does it work?

You will probably live for as long as
you would if you had a mastectomy.

You're not likely to live any longer than
if you had breast-conserving surgery.

Will my breast cancer come back?

The chance of breast cancer coming
back after breast-conserving surgery
is the same as the chance of it coming
back after a mastectomy.

There is always a small risk that
breast cancer will come back in the
scar, so removing all the breast tissue
can't guarantee that your breast is
totally free of cancer. The chance of
your cancer coming back is the same
with a mastectomy as with
breast-conserving surgery.

What are the side effects of surgery? You will probably have some pain
You're likely to get more serious side
after your operation and you may get effects than you would from
an infection in your wound.
breast-conserving surgery. You may
be in some pain and get swelling
under your arm and in your wound.
There's also a chance you may get
some nerve pain.These problems will
get better with time.
Will I need another operation?

About 1 in 5 women need a second
operation to remove more tissue,
though the rate may vary depending
on where you live. This is usually
done as an insurance policy to make
sure that the cells on the border
between the cancer and the healthy
tissue don't turn into cancer later.
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surgery after breast-conserving
surgery often say they wish they had
chosen to have a mastectomy in the
first place.
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There is a risk that the tissue around
the tumour in your breast will be
abnormal and your surgeon will advise
you to have a mastectomy.
Will I need radiotherapy?

Most likely. You'll probably need
radiotherapy to kill any clumps of
breast cancer cells in your breast that
are too small for your doctor to find.
Radiotherapy reduces the chance of
the cancer coming back in the same
breast.

Not usually. Although you may need
treatment in your armpit area if cancer
cells are found in the lymph nodes
there.

What about my lymph nodes?

You won't need to have your lymph
nodes checked if you have ductal
carcinoma in situ. But, otherwise, your
surgeon will check your lymph nodes
for cancer. This may be done through
the same cut that your cancer was
removed, or you may need to have
another cut.

Your surgeon will remove some of
your lymph nodes and check them for
cancer. If they contain cancer, then
your surgeon will may remove all of
the nodes.

How will my breast look?

You'll be able to keep your breast,
although it won't look the same as it
did before. Your scar will be small
compared with a mastectomy scar.
The exact size of your scar will
depend on how much tissue was
taken away. Between 6 in 10 and 9 in
10 women rate their breast as looking
'good' to 'excellent' after
breast-conserving surgery.

Your breast is completely removed.
But you can have breast
reconstruction, either at the same time
as the mastectomy or at some time
later.

How will it affect me afterwards?

You may feel better about having less
of your breast removed. You'll be able
to wear the same clothes, and you
may find it easier to get back into your
routine. You won't need to wear a
false breast or have surgery to
reconstruct your breast.

You may miss your breast, and some
women say they feel disfigured by
losing a breast. But breast
reconstruction can help.

Breast reconstruction
If you are having a mastectomy, your surgeon should discuss your options for having
your breast reconstructed. In many cases, this can be done at the time that you have
the breast removed.
The National Institute for Health and Care Excellence (NICE), which advises the
government on health care, says you should be offered all types of breast reconstruction
surgery, even if they’re not available locally.
The main types of reconstruction surgery available are:
•

Implants, where a bag of liquid saline or silicon is placed under the skin of the breast
(or sometimes under the breast muscle)
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•

Tissue flaps, where your breast is reconstructed from skin and fat from behind your
armpit area, or from your lower abdomen

•

A combination of tissue flaps and implants.

All the operations have advantages and disadvantages. Implants may need two operations
(to stretch the skin and then to put in the implant). Tissue flaps mean you’ll have scars
where the tissue is taken from elsewhere on your body. Talk to your surgeon or breast
cancer nurse about what’s right for you. Some operations are better for women with
[57]
smaller breasts than larger breasts.
Some people decide not to have the reconstruction surgery at the same time as the
mastectomy, because they feel it’s too much to take on at one time. And some people
can’t have reconstruction surgery until after they’ve had radiotherapy. In those cases,
you should be offered the chance to talk about having your breast reconstructed at a
[36]
later date.
It has been suggested that you might feel better mentally if you can have
the reconstruction at the same time as the mastectomy, rather than waiting or not having
[58]
reconstruction, but there isn't really any good evidence to support this.
If you decide not to have your breast reconstructed, you may want to wear a prosthesis,
which is an artificial breast you wear inside your bra. It may help if you’re worried about
looking ‘lopsided’ with only one breast. However, some people find them uncomfortable
to wear.
It’s a good idea to talk to your surgeon about how your breast is likely to look after
reconstruction. It may look quite different from your existing breast. When you first have
the reconstruction, your breast won’t have a nipple, although an artificial nipple can be
made or tattooed on afterwards. You can ask your surgeon to show you photographs of
how reconstructed breasts look.

Survival rates for breast cancer
The outlook for your breast cancer depends mainly on:
•

The stage of your cancer (to learn more, see Staging and grading breast cancer )

•

The size of your cancer

•

Whether your lymph nodes are affected

•

Whether your tumour is sensitive to oestrogen . This refers to whether it is
oestrogen-receptor positive , which means that oestrogen helps it grow

•

Whether the cancer cells in your tumour make a protein called HER-2
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•

What the tumour looks like under a microscope. This is called the grade of your
cancer. It refers to how much the tumour cells look like normal breast cells. The
more they look like normal cells, the better your outlook may be. Doctors usually
say that a cancer is high grade or low grade. Some doctors use the numbers 1 to 3
to refer to grade. The lower the number, the lower the grade.

In general, if your cancer is diagnosed at an earlier stage and is low grade, you're more
likely to live longer.
The good news is that more women are living longer after being diagnosed with breast
cancer. Each generation of women can expect to have a better chance of surviving breast
cancer than their mothers' generation. For example, among women diagnosed in the
early 1990s, only 54 in every 100 survived 10 years or longer. Today, around 77 in every
[59]
100 women diagnosed with breast cancer survive at least 10 years.
Breast cancer is a disease that can come back 20 years after you have first been
diagnosed, so once you reach five years you are not 'cured', exactly. This is why women
sometimes call themselves 'breast cancer survivors'. However, if breast cancer is going
to come back, it's most likely to do so within the first two years.
This table provides an estimate of the number of women who live at least one, five, 10,
[60]
or 20 years after being diagnosed with breast cancer.
These figures are for women
whose breast cancer has spread outside the ducts. Women with cancer that has not
spread outside the ducts (called ductal carcinoma in situ) are very unlikely to die of their
cancer after treatment.
Time since breast cancer diagnosis

Percentage of women still alive

1 year

95 in 100

5 years

85 in 100

10 years

77 in 100

20 years

65 in 100

How does radiotherapy work?
To understand how radiotherapy works, it is helpful to know about the phases that all
cells in the body go through to grow and divide to form new cells.
•

In the resting phase, the cell hasn't started to divide.

•

Then, the cell is stimulated to reproduce, perhaps because other cells have been
damaged or are worn out and need replacing.

•

The cell makes a copy of its genetic code (its DNA) so that there will be one copy
available for each new cell when the original cell divides.
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•

The cell forms other essential proteins that it needs to function.

•

The cell splits into two new cells. This last phase takes only half an hour to an
hour.

Radiation works best at killing cells that are dividing, particularly if they are dividing
rapidly. It isn't as good at killing cells that are resting or that divide slowly.
To kill as many cancer cells as possible, doses of radiation may be given five days a
week for four weeks to six weeks. The doses are given in this way because not all of the
cancer cells will be dividing at the same time. So to destroy as many cancer cells as
possible you need to be treated for several days at a time. Because normal cells rest for
longer before dividing, they are less likely to be destroyed by radiation.
Doctors have also tried giving higher dose radiotherapy for a shorter period of 3 weeks.
[61]
Studies suggest this works just as well.
The dose of radiation that you need will be carefully worked out by your doctor.
When you have radiotherapy, you will probably be treated with a linear accelerator
machine that focuses high-energy X-rays onto your breast. Your breast will be marked
to show where the treatment should be focused, and you may have to lie still for a few
minutes. You will probably be given radiotherapy eight weeks to 12 weeks after surgery.

Side effects of surgery for breast cancer
Every woman's experience of breast surgery is different. Some women recover in a few
weeks with no lasting problems. Others take much longer to get over the operation and
adjust to their new body shape. Here we look at some of the physical and emotional
problems you might go through after surgery.
Anaesthetics can have side effects. These are more likely with a general anaesthetic
(which puts you to sleep for the operation) than a local anaesthetic (which numbs the
area being operated on). You may have an allergic reaction to the general anaesthetic
or get breathing or heart problems. These problems are serious but very rare. If you have
any allergies, tell your doctor.
Pain
You'll probably have some pain after surgery. This can be severe, especially if you've
had a mastectomy with surgery to your armpit.
You don't have to grin and bear it. Lots of painkillers are available, and specialist doctors
and nurses are trained to help you. Make sure you tell someone if you are in pain.
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You should be given painkillers regularly while you're in hospital, and you may be
prescribed some to take at home. If one painkiller doesn't help, you may need a bigger
dose or a stronger drug.
Lack of movement in your arm
If you've had a mastectomy, or had lymph nodes removed from your armpit, you may
find it hard to move your arm as easily as you used to. Exercises will help you get the
full range of movement back. Your nurse or physiotherapist will start exercises with you
while you're still in hospital. Exercises will help your arm feel less stiff. They should also
help your wound heal more quickly.
You'll need to carry on doing your exercises at home.
Swelling in the arm
You may get some swelling in the arm next to where you had surgery. But this usually
[62]
settles down after a few weeks as you start to move your arm more.
Some women get a more serious problem with swelling in their arm. This can happen
months or even years after surgery. Doctors call it lymphoedema. It happens in up to
[62]
a third of women who've had breast surgery.
When some of the lymph nodes in the
armpit are removed, fluid from the tissues has nowhere to drain to. Instead, it collects in
the arm, leading to lymphoedema.
One study suggests that having physiotherapy and doing exercises within a few weeks
[63]
of surgery can cut your chances of getting lymphoedema.
Lymphoedema is usually permanent. But there are treatments that can help control it.
An elastic bandage around the affected arm can help the fluid to drain away. Gentle
massage can also help.
If you have lymphoedema you may get the following symptoms:

[62]

•

Pain in your arm

•

Your arm feels heavy

•

You can't move your arm as much

•

You find it harder to do some things, such as getting dressed.

It's important to see your doctor as soon as you can if you think you may be getting
lymphoedema. This is because:
•

Getting treatment early can stop your lymphoedema getting worse
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•

Lymphoedema can be a sign that your cancer has come back. And this needs to
be diagnosed and treated as soon as possible.

The risk of getting lymphoedema is greater if you have radiotherapy to your armpit or
if all the lymph nodes in your armpit are removed. About 2 or 3 out of 10 women get
lymphoedema after all their lymph nodes are removed. Some studies show that there is
no risk of lymphoedema if only a few nodes are removed. But other studies show that
[64]
up to 2 in 10 women get this problem after a few nodes are removed.
Wound infection
All wounds can get infected. An infection can make your wound from surgery hurt, and
the surrounding skin may be hot, red, and throbbing. The infection might also cause pus
to collect around the scar. You may need antibiotics for this.
Fluid pool in your arm (seroma)
[65]

A clear fluid, called serous fluid, can collect under the scar.
This is called a seroma.
It's part of the normal healing process. The fluid can be drained with a needle by a doctor.
Nerve damage
There is a small chance that some of the nerves in your upper arm could get damaged
during surgery to remove some of the lymph nodes. Nerves could also get damaged
during radiotherapy to the armpit. Nerve damage may make the inside of your upper arm
feel numb, and you may find it difficult to move your arm in some ways. However, with
modern radiotherapy equipment and better surgical techniques, this problem is now rare.
Depression and anxiety
Up to a third of women with breast cancer get anxious or depressed within a year of
being diagnosed. If you find yourself worrying a lot about your cancer coming back or
you don't seem to be enjoying life the way you used to, talk to your doctor. You may find
that all you need is some reassurance that these feelings are a normal part of recovering
from a serious illness. But if your problem is more serious, then your doctor should be
able to offer treatments to help.
Adjusting to changes in your body
It can be hard adjusting to life after breast surgery. You might feel disfigured and worry
that your partner may see you in a different way. You may not want to undress in front
of your partner or other people, and you may find it difficult to look at your chest in a
mirror. You may not want to have sex because you feel unattractive or think that your
partner doesn't want to touch you.
You need to give yourself time to get used to the changes to your body. Having
breast-reconstruction surgery makes some women feel better about the way their body
looks.
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Sometimes it can help to talk to someone about how you feel. There are support groups
and cancer charities that can give you advice. Many have trained counsellors who may
have been through a similar experience. Ask your doctor for the support groups in your
area. The breast cancer nurse at the hospital where you were treated may also be able
to help.

Side effects of radiotherapy
The side effects of radiotherapy can happen soon after your treatment or awhile later.
Early side effects
•

Skin reactions are less common now because of better, modern radiotherapy
equipment. But your skin can get dry, red and itchy during the first two weeks to four
weeks of treatment. You may get some blisters or red spots on your skin, and later
it may get moist and weepy. Ask your radiotherapist about what you can put on your
skin to soothe it. Avoid getting direct sunlight on your skin because it will be sensitive
for some time. One study found that about 1 in 3 women who had radiotherapy had
skin irritation three months later. This compared with 1 in 10 who had only
[66]
breast-conserving surgery.

•

Breast soreness and swelling can happen, but this should get better when your
treatment finishes. One study found that about 1 in 3 women who had radiotherapy
after surgery had breast pain after six months. This compares with 1 in 5 women
[66]
who had only surgery.

•

Breast tissue changes happen in some women. Your breast may feel more firm
and solid than before radiotherapy. This may make your breasts look uneven. The
skin on your breast may also get darker temporarily.You may also get a red, spidery
rash over your breast, which may fade with time.

•

Overwhelming tiredness happens in some women. Some women continue to go
to work while having radiotherapy, but many more stay at home because they feel
so worn out. Radiotherapy can be exhausting, and the effects can last for a while
after you've finished your treatment. No one knows why. Try not to get depressed.
You will get your energy back. But, in the meantime, take good care of yourself and
don't expect to do too much too soon. Aim to do one enjoyable thing a day. Doing
some light exercise, such as taking a short walk to shops, followed by a rest is a
good way to start doing things again.
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Later side effects
•

Lung inflammation affects between 1 in 100 and 7 in 100 women who have
radiotherapy for breast cancer. The inflammation can make you cough and feel
[67]
short of breath.

•

Damage to the nerves in the armpit affects some women. If radiotherapy is given
to your armpit, you may feel tingling or weakness in your shoulder, arm and hand.
Some women find this improves over time, but others find that their arm never entirely
returns to normal. However, with new radiotherapy techniques, this is increasingly
rare.

•

Hair loss can happen in areas that were treated by radiotherapy. You may lose any
hairs growing around your nipple. If your armpit had radiotherapy, then your hair
there may fall out and not grow back.

•

Rib damage used to happen because radiotherapy weakened people's bones. This
side effect is now rare.

•

Increased risk of other cancers is a possibility for women who've had radiotherapy.
One study found that women who had radiotherapy for breast cancer had a slightly
increased risk of getting cancer in the other breast. About 3 in 100 women who had
radiotherapy got breast cancer in the other breast compared with 1 percent of those
[35]
who didn't have radiotherapy.
Women who have breast cancer in one breast
already have a slightly increased risk of getting it in their other breast.

•

Inflammation of the sac covering the heart (pericarditis) affects about 3 in 1,000
[67]
women treated with radiotherapy.
It causes chest pain and fever. Women who
[68]
have radiotherapy under their breastbone are most likely to get this problem.

•

Fibrosis is a problem that makes your breast feel hard and change shape. If your
doctor thinks that there's a high risk of your breast cancer coming back, you may
[69]
have an extra boost of radiotherapy to your breast. This can cause fibrosis.

Side effects of tamoxifen
Tamoxifen can cause a range of side effects. Some are quite common, while others are
[70]
rare.
Tamoxifen stops the female hormone oestrogen working in the body. This can make
your body think you are going through the menopause .
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•

About 50 in 100 women who take tamoxifen have symptoms of the menopause,
such as hot flushes (which can be severe) and irregular periods.This is more common
among women who haven't been through the menopause yet. But tamoxifen may
not be the only thing causing these symptoms. In studies, up to 40 in 100 women
taking a dummy treatment (a placebo ) also had symptoms of the menopause.

•

Some women get vaginal discharge or dryness. This is common and can be
difficult to cope with. You may not feel like having sex and you may feel
uncomfortable. Ask your doctor for advice. There are creams that can make you
more comfortable.

•

About 10 in 100 women get indigestion or feel sick when they take tamoxifen.

•

If you haven't been through the menopause, tamoxifen can make you more likely
to become pregnant. But tamoxifen may also cause birth defects. You should not
get pregnant while taking it, and you should wait a few months after you stop taking
it before trying to get pregnant. Make sure you discuss birth control with your doctor.

•

You may feel restless, depressed, tired and have difficulty sleeping. But these
problems seem to also happen in women with breast cancer who don't take tamoxifen.

•

Cataracts from tamoxifen are rare. And it may be that tamoxifen just makes cataracts
worse rather than causing them.

•

There is a small risk of getting a blood clot (a deep vein thrombosis, or DVT) while
taking tamoxifen. Deep vein thrombosis happens when a blood clot forms in a large
vein, usually in the leg, and it can cause pain and swelling. In studies, about 1 in
100 women taking tamoxifen get a blood clot. The risk is bigger at times when you
[71]
can't move around, such as when you're recovering from surgery.
Blood clots
that travel in your bloodstream to your lungs can be dangerous, so tell your doctor
if you feel breathless. Pain in your leg can also be a sign of a DVT.

•

Studies have found that tamoxifen slightly increases the risk of cancer of the lining
of the womb (endometrial cancer). But the overall risk is small. One study looked
[72]
at women who took tamoxifen for five years.
It found that, in the 10 years after
starting tamoxifen, these women had a 2 in 1,000 chance of dying of endometrial
cancer.Your doctor will only recommend tamoxifen if the benefits outweigh the risks.

•

Tamoxifen can cause weaker bones, but only in women who haven't yet gone
through the menopause. However, for women who've been through the menopause,
[73]
tamoxifen improves bone density.
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Beneficial side effects
Studies show that tamoxifen may also have some positive side effects. One study followed
women for 10 years after they'd had surgery for early breast cancer. Within this time,
women who had taken tamoxifen for five years were less likely to have died of heart
[74]
disease than those who'd taken the drug for two years.
Other research has shown
that tamoxifen may improve bone density for women who've been through the
[73] [75] [76] [77]
menopause and help lower cholesterol.

Radiotherapy during surgery
This is a type of radiotherapy that's currently being looked at in studies. You're given
radiotherapy at the same time as you have surgery to remove your cancer. After your
surgeon has removed your tumour, he or she will place a probe (rod) with a ball at its
end, the size of an orange, inside your chest.
Radiotherapy is given through this rod into the area where your tumour used to be. The
idea is that using radiotherapy at this early stage, and right where the tumour was, could
mean you won't need radiotherapy later. So you have just one treatment instead of four
weeks of treatment.
You may have fewer side effects when you have radiotherapy during surgery than if you
have radiotherapy after surgery. And your breast could look better after radiotherapy
[78] [79]
during surgery.
Having radiotherapy at the same as surgery is also more
convenient.
But we need more research to know if radiotherapy around the part of your breast being
[80] [81] [82]
removed is better and safer than radiotherapy to a wider area.
This treatment
is being tried in:
•

Women with small tumours (less than 3 centimetres [1.2 inches])

•

Women over 50 with lower-grade tumours.

The chances of cancer coming back in these women is less than in:
•

Women who have larger tumours

•

Younger women.
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Long-term results of chemotherapy
You are not a statistic, and no one can tell you exactly what will happen to you after
treatment for breast cancer. But studies can give you some idea of how well women with
early breast cancer live after chemotherapy.
[83]

The table below shows the benefit of having chemotherapy for breast cancer.
Women
who have chemotherapy are more likely to be alive 10 years later than women who don't.
Because studies need to follow women for a long time to get these results, it means that
the women who took part in these studies were all treated at least 10 years ago.
Treatments have improved since then, so it's likely that women now live even longer
after chemotherapy than these numbers suggest.
Percentage of women alive 10 years after being diagnosed with breast cancer
Age
Under 50

50-69

Lymph nodes involved?

No chemotherapy

Chemotherapy

Yes

41 in 100

54 in 100

No

72 in 100

78 in 100

Yes

46 in 100

49 in 100

No

65 in 100

71 in 100

Side effects of chemotherapy
Side effects of chemotherapy can happen soon after treatment or later on. You should
weigh up the benefits of treatment against these side effects.
Side effects that can happen soon after treatment
These are also called acute side effects.

[83]

•

Nausea and vomiting:You'll probably feel sick, but the feeling will probably be mild.
Even so, it can be very difficult. About 1 in 20 women get bad nausea. It can be
prevented by taking drugs such as ondansetron. Lorazepam, a type of tranquilliser,
can also help you feel less sick.

•

Fewer white blood cells: Chemotherapy can reduce the number of white cells in
your blood. White blood cells fight infections, so if the number of white cells in your
blood (known as your white count) falls too low, you are at risk of getting an infection.
Only about 2 in 100 women who have chemotherapy end up getting life-threatening
infections, and most of these can be treated. To prevent this side effect, you can
get injections to stimulate your white cells to grow.

•

Fatigue: Your tiredness may be overwhelming, and it can continue after you stop
treatment. About two-thirds of women say their tiredness is moderate or severe. No
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one knows exactly why people feel so tired when they have chemotherapy. It may
be that chemotherapy can make you anaemic , or that the drugs used in
chemotherapy interfere with sleep. Three years after having chemotherapy, most
women say their energy levels are back to normal, although many women feel better
long before this.
•

Hair loss: This happens because the drugs used in chemotherapy kill hair cells. If
you are taking anthracyclines, you will probably lose all your hair. Many women find
this very distressing, but it will grow back.

•

Problems with your digestive tract: Fortunately, bad mouth sores ( ulcers ) and
diarrhoea don't happen all that often, but they may be more severe if you are treated
with a drug called 5-fluorouracil.

Side effects that can happen later on
These side effects can happen after you stop treatment.

[83] [84]

•

Weight gain: Most women with breast cancer who are treated with
cyclophosphamide, methotrexate, and 5-fluorouracil gain between 2 kilograms (4.5
pounds) and 5.5 kilograms (12 pounds). Women often gain weight after they are
diagnosed with breast cancer. This weight gain may happen because they are
exercising less, or because their metabolism slowed down after chemotherapy. Or
it may be that their ovaries stopped working because of their treatment (the ovaries
usually produce hormones that affect weight gain). Also, women are often given
steroids as part of treatment and these can cause weight gain.

•

Loss of fertility: Being treated with cyclophosphamide, methotrexate, and
5-fluorouracil for six months can stop the ovaries working permanently. This happens
to 70 in 100 women over 40 and 40 in 100 younger women. When the ovaries stop
working, this can cause symptoms of the menopause , including hot flushes (which
can be severe), vaginal dryness, pain during sex, difficulty sleeping and depression.
There's also a risk of long-term thinning of the bones (osteoporosis). To protect
yourself, you should do weight-bearing exercise (such as walking briskly) and take
vitamin D and calcium (found in milk and dairy products). You may need treatment
for some of these problems. Your doctor will check the density of your bones with
[36]
a special type of X-ray .

•

Risk of a second cancer: Some women who have chemotherapy also get leukaemia
, sometimes many years after treatment. This side effect is very rare. It affects less
than 1 in 100 women treated with chemotherapy. It may happen only after treatment
with certain drug combinations, such as cyclophosphamide, methotrexate, and
5-fluorouracil given for six months. The risk of getting a second cancer may double
if you have chemotherapy, but this is still a small risk that works out as five extra
cases happening over 10 years in every 10,000 patients treated with chemotherapy.
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•

Heart damage: Doxorubicin can directly damage the heart muscle and make it
flabby and less able to pump properly. The risk of getting heart failure is less than
1 in 100, as long as the dose of doxorubicin is not more than 300 milligrams/metre
squared to 350 milligrams/metre squared. 'Metres squared' refers to how much of
a drug is given for the size of your body. To learn more, see our articles on Heart
failure .

•

Memory problems and loss of concentration: Women who have chemotherapy
sometimes say that they have lapses in concentration and problems with their
memory, even three years after treatment. But studies have had conflicting results,
with some finding that chemotherapy may affect memory and concentration, and
others finding that it does not. A review of studies suggested that women who have
chemotherapy may have small declines in their ability to find and use the right word
(their verbal ability) and in their performance on tests where they recreated a complex
image or pattern. But the review found no decrease in the women’s memory or level
[85]
of attention.

Glossary:
metastasis
This happens when cancer cells spread to parts of the body that are far away from the original tumour. The cancer can travel through
the bloodstream, lymphatic system or other fluids. New tumours may form in another area of the body as a result.
lymph nodes
Lymph nodes (also called lymph glands) are small, bean-shaped lumps that you can't usually see or feel easily. You have them in
various parts of your body, such as your neck, armpits, and groin. Lymph nodes filter lymph and remove unwanted things from your
body, such as bacteria and cancer cells.
lymph fluid
Lymph is a clear or whitish liquid that flows throughout your body through the lymphatic vessels and lymph nodes (also called lymph
glands). Lymph contains proteins and fats, some red blood cells and many white blood cells (especially lymphocytes). Lymphocytes
help your body fight infection.
immune system
Your immune system is made up of the parts of your body that fight infection. When bacteria or viruses get into your body, it's your
immune system that kills them. Antibodies and white blood cells are part of your immune system. They travel in your blood and attack
bacteria, viruses and other things that could damage your body.
proteins
A lot of your body's tissues are made out of proteins. Proteins can be made in your cells. Proteins are also part of the food you eat,
particularly meat and dairy products. Your body breaks down the protein you eat into amino acids. Your cells then use these amino
acids to build new proteins, which make up muscles, joints, hair and other parts of your body.
genes
Your genes are the parts of your cells that contain instructions for how your body works. Genes are found on chromosomes, structures
that sit in the nucleus at the middle of each of your cells. You have 23 pairs of chromosomes in your normal cells, each of which has
thousands of genes. You get one set of chromosomes, and all of the genes that are on them, from each of your parents.
hormones
Hormones are chemicals that are made in certain parts of the body. They travel through the bloodstream and have an effect on other
parts of the body. For example, the female sex hormone oestrogen is made in a woman's ovaries. Oestrogen has many different
effects on a woman's body. It makes the breasts grow at puberty and helps control periods. It is also needed to get pregnant.
oestrogen
Oestrogen is the name given to three female sex hormones: oestradiol, oestrone and oestriol. Oestrogen causes women's sexual
development during puberty: it is needed to develop breasts, have periods and get pregnant. Oestrogen is also thought to affect
women's health in other ways. It may influence their mood, cholesterol levels and how their bones grow. Men have very low levels
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of oestrogen in their bodies, but doctors aren't completely sure what it does. Oestrogen is an important ingredient in most types of
contraceptive pill and hormone replacement therapy.
radiotherapy
This is also called radiation therapy. It is a treatment that uses high-energy X-rays to kill cancer cells. It's most often used for tumours
that are hard to treat with surgery alone. You won't feel any pain during this treatment, but you may get some side effects afterwards.
mammogram
A mammogram is a special kind of X-ray picture of the breast. It is used to screen women for breast cancer, as well as to investigate
breast lumps.
MRI scan
A magnetic resonance imaging (MRI) machine uses a magnetic field to create detailed pictures of the inside of your body.
calcium
Calcium is an important mineral in your body. It helps to make your bones and teeth strong. It also keeps your heart, nerves, muscles
and blood working properly.
lymph vessels
Lymph vessels are part of your body's lymphatic system. The lymphatic system moves lymph fluid through your body. This fluid
carries proteins, white blood cells and other substances. Lymph vessels carry fluid between your lymph nodes.
X-ray
X-rays are pictures taken of the inside of your body. They are made by passing small amounts of radiation through your body and
then onto film.
eczema
Eczema is a very itchy rash. It may be dark and bumpy and release fluid. Scratching makes it worse. You can get eczema anywhere
on your body, but it is most common on the wrists, the insides of the elbows and the backs of the knees. If you have asthma or
allergies you are more likely to get eczema than someone who doesn't have these conditions.
menopause
When a woman stops having periods, it is called the menopause. This usually happens around the age of 50.
local anaesthetic
A local anaesthetic is a painkiller that's used to numb one part of your body. You usually get local anaesthetics as injections.
oestrogen-receptor positive
Oestrogen-receptor positive tumours are cancers that are encouraged to grow by the presence of the hormone oestrogen.
mastectomy
A mastectomy is an operation for breast cancer. It removes all of your breast tissue, including the skin and the nipple, from the side
of your chest that has cancer.
ultrasound
Ultrasound is a tool doctors use to create images of the inside of your body. An ultrasound machine sends out high-frequency sound
waves, which are directed at an area of your body. The waves reflect off parts of your body to create a picture. Ultrasound is often
used to see a developing baby inside a woman's womb.
chemotherapy
The use of chemicals or drugs to treat or prevent disease, usually cancer.
general anaesthetic
You may have a type of medicine called a general anaesthetic when you have surgery. It is given to make you unconscious so you
don't feel pain when you have surgery.
allergic reaction
You have an allergic reaction when your immune system overreacts to a substance that is normally harmless. You can be allergic
to particles in the air you are breathing, like pollen (which causes hay fever) or to chemicals on your skin, like detergents (which can
cause a rash). People can also have an allergic reaction to drugs, like penicillin.
physiotherapist
A physiotherapist is a health professional who is trained to use physical activity and exercises to help people's bodies heal.
antibiotics
These medicines are used to help your immune system fight infection. There are a number of different types of antibiotics that work
in different ways to get rid of bacteria, parasites, and other infectious agents. Antibiotics do not work against viruses.
inflammation
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Inflammation is when your skin or some other part of your body becomes red, swollen, hot, and sore. Inflammation happens because
your body is trying to protect you from germs, from something that's in your body and could harm you (like a splinter) or from things
that cause allergies (these things are called allergens). Inflammation is one of the ways in which your body heals an infection or an
injury.
placebo
A placebo is a 'pretend' or dummy treatment that contains no active substances. A placebo is often given to half the people taking
part in medical research trials, for comparison with the 'real' treatment. It is made to look and taste identical to the drug treatment
being tested, so that people in the studies do not know if they are getting the placebo or the 'real' treatment. Researchers often talk
about the 'placebo effect'. This is where patients feel better after having a placebo treatment because they expect to feel better.
Tests may indicate that they actually are better. In the same way, people can also get side effects after having a placebo treatment.
Drug treatments can also have a 'placebo effect'. This is why, to get a true picture of how well a drug works, it is important to compare
it against a placebo treatment.
cataract
A cataract is when your eye's lens, which is normally clear, gets cloudy. This makes your vision blurred or fuzzy, like trying to see
through a fogged-up window.
deep vein thrombosis
A deep vein thrombosis is a blood clot that has formed in the deep veins of your arms or legs. These clots can form if a person
doesn't move their limbs often enough. This is because blood is pushed through your veins by the contraction of muscles that occurs
when a limb is moved. Blood tends to clot when it is not kept flowing, so clots can form if a person is not moving. Deep vein thrombosis
is also called deep venous thrombosis or DVT.
anaemia
Anaemia is when you have too few red blood cells. Anaemia can make you get tired and breathless easily. It can also make you
look pale. Anaemia can be caused by a number of different things, including problems with your diet, blood loss and some diseases.
ulcer
An ulcer is an open sore. Ulcers can happen in many parts of your body, such as in your stomach, and the skin of your legs, mouth,
or genitals.
diarrhoea
Diarrhoea is when you have loose, watery stools and you need to go to the toilet far more often than usual. Doctors say you have
diarrhoea if you need to go to the toilet more than three times a day.
ovaries
Women have two ovaries, one on each side of their womb. They are small glands that store eggs. Inside the ovaries are hundreds
of thousands of pre-eggs, called follicles. Some of these grow into eggs.
steroids
Steroids are a type of chemical. Your body naturally produces steroids, which play a part in many of its processes. For example,
steroids are involved in how your immune system, reproductive system and metabolism work. Steroids can also be given as medicines
and are used for a number of different conditions: including asthma, rheumatoid arthritis and eczema. Corticosteroids are not the
same as the steroids used by some body builders and athletes. Those steroids are called 'anabolic steroids'.
leukaemia
Leukaemia is a type of cancer that affects your body's production of white blood cells. White blood cells are important for fighting
infections. So, if you have leukaemia, you are more likely to catch an infectious disease.
haematoma
A haematoma is a collection of blood in any part of your body. The blood has usually clotted or dried.
systematic reviews
A systematic review is a thorough look through published research on a particular topic. Only studies that have been carried out to
a high standard are included. A systematic review may or may not include a meta-analysis, which is when the results from individual
studies are put together.
randomised controlled trials
Randomised controlled trials are medical studies designed to test whether a treatment works. Patients are split into groups. One
group is given the treatment being tested (for example, an antidepressant drug) while another group (called the comparison or control
group) is given an alternative treatment. This could be a different type of drug or a dummy treatment (a placebo). Researchers then
compare the effects of the different treatments.
intravenous infusion
When a medicine or a fluid, such as blood, is fed directly into a vein, it's called an intravenous infusion (or IV). To give you an
intravenous infusion, a nurse, technician or a doctor places a narrow plastic tube into a vein (usually in your arm) using a needle.
The needle is then removed and the fluid is infused (or dripped) through the tube into the vein.
bacteria
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Bacteria are tiny organisms. There are lots of different types. Some are harmful and can cause disease. But some bacteria live in
your body without causing any harm.
heart disease
You get heart disease when your heart isn't able to pump blood as well as it should. This can happen for a variety of reasons.
adrenal glands
You have two adrenal glands. They are on top of your kidneys. Your adrenal glands make hormones that help control your blood
pressure, how fast your heart beats and the way your body uses food.
blood pressure
Blood pressure is the amount of force that's exerted by your blood on to your blood vessels.You can think of it like the water pressure
in your home: the more pressure you have, the faster and more forcefully the water flows out of the shower. Blood pressure is
measured in millimetres of mercury (written as mm Hg). When your blood pressure is taken, the measurement is given as two
numbers, for example 120/80 mm Hg. The first, higher, number is called the systolic pressure, and the second, lower, number is the
diastolic pressure. The systolic number is the highest pressure that occurs while your heart is pushing blood into your arteries. The
diastolic number is the lowest pressure that happens when your heart is relaxing and is not pushing your blood.
randomised controlled trials
Randomised controlled trials are medical studies designed to test whether a treatment works. Patients are split into groups. One
group is given the treatment being tested (for example, an antidepressant drug) while another group (called the comparison or control
group) is given an alternative treatment. This could be a different type of drug or a dummy treatment (a placebo). Researchers then
compare the effects of the different treatments.
breast-conserving surgery
An operation to remove cancer from the breast, which aims not to take away any more tissue than is necessary to get rid of the
cancer. It may be a lumpectomy (removal of just the lump and a little surrounding tissue), wide local exclusion (removal of the lump
and more surrounding tissue), or segmented or quadrant resection (removal of the lump and up to a quarter of the breast).
lymphoedema
Lymphoedema is when lymph nodes can't drain lymph properly. This causes swelling. It happens when lymph nodes are destroyed
or damaged. If you have breast surgery or radiotherapy for breast cancer, you can get lymphoedema and swelling in your arm.
lymphatic system
The lymphatic system is your body's way of clearing unwanted materials from your blood and tissues. It includes a network of lymph
nodes that filter these materials to detect if there is an infection that needs to be dealt with by your immune system.
spinal cord
Your spinal cord is a thick bundle of nerves that runs down your backbone (spine). These nerves carry messages between your
brain and the rest of your body. The bones (vertebrae) in your neck and back protect your spinal cord. If your spinal cord gets
damaged, you may lose feeling in your legs or arms.
heart failure
When the heart loses its ability to push enough blood through the blood vessels, it is called heart failure.
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