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Introduction

This booklet is for patients who are receiving radiation therapy
for cancer. It describes what to expect during therapy and offers
suggestions for self-care during and after treatment. It explains the
two most common types of radiation therapy, external radiation
and internal radiation therapy. Information is included about the
general effects of treatment and how to deal with specific side
effects.

You may not want to read everything in this booklet at one
time. Browse through it, read the sections that are of interest to
you right now, and look at the others as needed. Because your
doctor will plan the treatment specifically for you and the type of
cancer you have, some information may not apply to you.

Radiation therapy may vary somewhat among different doc-
tors, hospitals, and treatment centers. Therefore, your treatment or
the advice of your doctor (the radiation oncologist) may be differ-
ent from what you read here. Be sure to ask questions and discuss
your concerns with your doctor, nurse, or radiation therapist. Ask
whether they have any additional written information that might
help you.

You will find some helpful sections at the back of this booklet:

m The “Glossary” defines all the words in bold print. Knowing
the meanings of words that relate to radiation therapy and cancer
treatment can help you understand more about your illness and
the roles of the people involved in your treatment.

m The section, “Additional Resources for Cancer Information,”
tells you how to get more information from the National Cancer
Institute about cancer and services for cancer patients.

m The page labeled “Notes” may be used to write down the
questions you want to ask your doctor, nurse, or other members of
your treatment team.



FAST FACTS ABOUT RADIATION THERAPY

Radiation treatments are painless.

External radiation treatment does not make you
radioactive.

Treatments are usually scheduled every day except
Saturday and Sunday.

You need to allow 30 minutes for each treatment
session although the treatment itself takes only a
few minutes.

It's important to get plenty of rest and to eat a
well-balanced diet during the course of your
radiation therapy.

Skin in the treated area may become sensitive
and easily irritated.

Side effects of radiation treatment are usually
temporary and they vary depending on the area
of the body that is being treated.






Radiation in
Cancer Treatment

What Is Radiation Therapy?

Radiation therapy (sometimes called radiotherapy, x-ray
therapy, or irradiation) is the treatment of disease using penetrat-
ing beams of high energy waves or streams of particles called
radiation.

Many years ago doctors learned how to use this energy to
“see” inside the body and find disease. You've probably seen a
chest x-ray or x-ray pictures of your teeth or your bones. At high
doses (many times those used for x-ray exams) radiation is used to
treat cancer and other illnesses.

The radiation used for cancer treatment comes from special
machines or from radioactive substances. Radiation therapy
equipment aims specific amounts of the radiation at tumors or
areas of the body where there is disease.

How Does Radiation Therapy Work?

Radiation in high doses Kkills cells or keeps them from growing
and dividing. Because cancer cells grow and divide more rapidly
than most of the normal cells around them, radiation therapy
can successfully treat many kinds of cancer. Normal cells are also
affected by radiation but, unlike cancer cells, most of them recover
from the effects of radiation.

To protect normal cells, doctors carefully limit the doses of
radiation and spread the treatment out over time. They also shield
as much normal tissue as possible while they aim the radiation at
the site of the cancer.



What Are the Goals and Benefits of Radiation
Therapy?

The goal of radiation therapy is to kill the cancer cells with as
little risk as possible to normal cells. Radiation therapy can be
used to treat many kinds of cancer in almost any part of the body.
In fact, more than half of all people with cancer are treated with
some form of radiation. For many cancer patients, radiation is the
only kind of treatment they need. Thousands of people who have
had radiation therapy alone or in combination with other types of
cancer treatment are free of cancer.

Radiation treatment, like surgery, is a local treatment--it affects
the cancer cells only in a specific area of the body. Sometimes doc-
tors add radiation therapy to treatments that reach all parts of the
body (systemic treatment) such as chemotherapy, or biological
therapy to improve treatment results. You may hear your doctor
use the term, adjuvant therapy, for a treatment that is added to,
and given after, the primary therapy.

Radiation therapy is often used with surgery to treat cancer.
Doctors may use radiation before surgery to shrink a tumor. This
makes it easier to remove the cancerous tissue and may allow the
surgeon to perform less radical surgery. Radiation therapy may be
used after surgery to stop the growth of cancer cells that may
remain. Your doctor may choose to use radiation therapy and
surgery at the same time. This procedure, known as intraopera-
tive radiation, is explained more fully in this booklet in Chapter
2, "External Radiation Therapy."

In some cases, instead of surgery, doctors use radiation along
with anticancer drugs (chemotherapy) to destroy the cancer.
Radiation may be given before, during, or after chemotherapy.
Doctors carefully tailor this combination treatment to each
patient’s needs depending on the type of cancer, its location, and
its size. The purpose of radiation treatment before or during
chemotherapy is to make the tumor smaller and thus improve the
effectiveness of the anticancer drugs. Doctors sometimes recom-
mend that a patient complete chemotherapy and then have radia-
tion treatment to kill any cancer cells that might remain.



When curing the cancer is not possible, radiation therapy can
be used to shrink tumors and reduce pressure, pain, and other
symptoms of cancer. This is called palliative care or palliation.
Many cancer patients find that they have a better quality of life
when radiation is used for this purpose.

What Are the Risks of Radiation Therapy?

The brief high doses of radiation that damage or destroy can-
cer cells can also injure or kill normal cells. These effects of radia-
tion on normal cells cause treatment side effects. Most side effects
of radiation treatment are well known and, with the help of your
doctor and nurse, easily treated. The side effects of radiation thera-
py and what to do about them are discussed in Chapter 4 of this
booklet, “Managing Side Effects.”

The risk of side effects is usually less than the benefit of killing
cancer cells. Your doctor will not advise you to have any treatment
unless the benefits — control of disease and relief from symptoms
—are greater than the known risks.



How Is Radiation Therapy Given?

Radiation therapy can be given in one of two ways: external
or internal. Some patients have both, one after the other.

Most people who receive radiation therapy for cancer have
external radiation. It is usually given during outpatient visits to a
hospital or treatment center. In external radiation therapy, a
machine directs the high-energy rays at the cancer and a small
margin of normal tissue surrounding it.

The various machines used for external radiation work in
slightly different ways. Some are better for treating cancers near
the skin surface; others work best on cancers deeper in the body.
The most common type of machine used for radiation therapy is
called a linear accelerator. Some radiation machines use a variety
of radioactive substances (such as cobalt-60, for example) as the
source of high-energy rays. Your doctor decides which type of
radiation therapy machine is best for you. You will find more
information about external radiation in the next chapter.

When internal radiation therapy is used, the radiation source
is placed inside the body. This method of radiation treatment is
called brachytherapy or implant therapy. The source of the radia-
tion (such as radioactive iodine, for example) sealed in a small
holder is called an implant. Implants may be thin wires, plastic
tubes (catheters), capsules, or seeds. An implant may be placed
directly into a tumor or inserted into a body cavity. Sometimes,
after a tumor has been removed by surgery, the implant is placed
in the ‘tumor bed’ (the area from which the tumor was removed)
to kill any tumor cells that may remain.

Another type of internal radiation therapy uses unsealed
radioactive materials which may be taken by mouth or injected
into the body. If you have this type of treatment, you may need to
stay in the hospital for several days. More information about inter-
nal radiation therapy can be found in Chapter 3.



Who Gives Radiation Treatments?

A doctor who specializes in using radiation to treat cancer —
a radiation oncologist — will prescribe the type and amount of
treatment that is right for you. The radiation oncologist is the per-
son referred to as "your doctor" throughout this booklet. The radi-
ation oncologist works closely with the other doctors and health
care professionals involved in your care. This highly trained health
care team may include:

m The radiation physicist, who makes sure that the equipment
is working properly and that the machines deliver the right
dose of radiation. The physicist also works closely with your
doctor to plan your treatment.

®  The dosimetrist, who works under the direction of your doctor
and the radiation physicist and helps carry out your treatment
plan by calculating the amount of radiation to be delivered to
the cancer and normal tissues that are nearby.

® The radiation therapist, who positions you for your treat-
ments and runs the equipment that delivers the radiation.

® The radiation nurse, who will coordinate your care, help you
learn about treatment, and tell you how to manage side effects.
The nurse can also answer questions you or family members
may have about your treatment.

Your health care team also may include a physician assistant,
radiologist, dietitian, physical therapist, social worker, or other
health care professional.

Is Radiation Treatment Expensive?

Treatment of cancer with radiation can be costly. It requires
very complex equipment and the services of many health care
professionals. The exact cost of your radiation therapy will depend
on the type and number of treatments you need.

Most health insurance policies, including Part B of Medicare,
cover charges for radiation therapy. It's a good idea to talk with
your doctor's office staff or the hospital business office about your
policy and how expected costs will be paid.
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In some states, the Medicaid program may help you pay for
treatments. You can find out from the office that handles social
services in your city or county whether you are eligible for
Medicaid and whether your radiation therapy is a covered
expense.

If you need financial aid, contact the hospital social service
office or the National Cancer Institute’s (NCI) Cancer Information
Service at 1-800-4-CANCER. They may be able to direct you to
sources of help. Additional sources of cancer information are
described in the resources section at the end of this book.
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External Radiation
Therapy: What To Expect

How Does the Doctor Plan My Treatment?

The high energy rays used for radiation therapy can come from
a variety of sources. Your doctor may choose to use x-rays, an
electron beam, or cobalt-60 gamma rays. Some cancer treatment
centers have special equipment that produces beams of protons or
neutrons for radiation therapy. The type of radiation your doctor
decides to use depends on what kind of cancer you have and how
far into your body the radiation should go. High-energy radiation
is used to treat many types of cancer. Low-energy x-rays are used
to treat some kinds of skin diseases.

After a physical exam and a review of your medical history, the
doctor plans your treatment. In a process called simulation, you
will be asked to lie very still on an examining table while the
radiation therapist uses a special x-ray machine to define your
treatment port or field. This is the exact place on your body
where the radiation will be aimed. Depending on the location of
your cancer, you may have more than one treatment port.

Simulation may also involve CT scans or other imaging studies
to plan how to direct the radiation. Depending on the type of
treatment you will be receiving, body molds or other devices that
keep you from moving during treatment (immobilization devices)
may be made at this time. They will be used each time you have
treatment to be sure that you are positioned correctly. Simulation
may take from a half hour to about 2 hours.

The radiation therapist often will mark the treatment port on
your skin with tattoos or tiny dots of colored, permanent ink. It's
important that the radiation be targeted at the same area each
time. If the dots appear to be fading, tell your radiation therapist
who will darken them so that they can be seen easily.
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Once simulation has been done, your doctor will meet with
the radiation physicist and the dosimetrist. Based on the results of
your medical history, lab tests, x-rays, other treatments you may
have had, and the location and kind of cancer you have, they will
decide how much radiation is needed, what kind of machine to
use to deliver it, and how many treatments you should have.

After you have started the treatments, your doctor and the
other members of your health care team will follow your progress
by checking your response to treatment and how you are feeling
at least once a week. When necessary, your doctor may revise the
treatment plan by changing the radiation dose or the number and
length of your remaining radiation sessions.

Your nurse will be available daily to discuss your concerns
and answer any questions you may have. Be sure to tell your
nurse if you are having any side effects or if you notice any
unusual symptoms.

How Long Does the Treatment Take?

For most types of cancer, radiation therapy usually is given 5
days a week for 6 or 7 weeks. (When radiation is used for palliative
care, the course of treatment is shorter, usually 2 to 3 weeks.) The
total dose of radiation and the number of treatments you need
will depend on the size, location, and kind of cancer you have,
your general health, and other medical treatments you may be
receiving.

Using many small doses of daily radiation rather than a few
large doses helps protect normal body tissues in the treatment
area. Weekend rest breaks allow normal cells to recover.

It's very important that you have all of your
scheduled treatments to get the most benefit from
your therapy. Missing or delaying treatments can
lessen the effectiveness of your radiation treatment.

12



What Happens During the Treatment Visits?

Before each treatment, you may need to change into a hospital
gown or robe. It's best to wear clothing that is easy to take off and
put on again.

In the treatment room, the radiation therapist will use the
marks on your skin to locate the treatment area and to position
you correctly. You may sit in a special chair or lie down on a treat-
ment table. For each external radiation therapy session, you will
be in the treatment room about 15 to 30 minutes, but you will be
getting radiation for only about 1 to 5 minutes of that time.
Receiving external radiation treatments is painless, just like having
an x-ray taken. You will not hear, see, or smell the radiation.

The radiation therapist may put special shields (or blocks)
between the machine and certain parts of your body to help
protect normal tissues and organs. There might also be plastic or
plaster forms that help you stay in exactly the right place. You
need to remain very still during the treatment so that the
radiation reaches only the area where it's needed and the same
area is treated each time. You don't have to hold your breath —
just breathe normally.

The radiation therapist will leave the treatment room before
your treatment begins. The radiation machine is controlled from a
nearby area. You will be watched on a television screen or through
a window in the control room. Although you may feel alone, keep
in mind that the therapist can see and hear you and even talk
with you using an intercom in the treatment room. If you should
feel ill or very uncomfortable during the treatment, tell your ther-
apist at once. The machine can be stopped at any time.

The machines used for radiation treatments are very large, and
they make noises as they move around your body to aim at the
treatment area from different angles. Their size and motion may
be frightening at first. Remember that the machines are being
moved and controlled by your radiation therapist. They are
checked constantly to be sure they're working right. If you have
concerns about anything that happens in the treatment room, dis-
cuss these concerns with the radiation therapist.

13



What Is Hyperfractionated Radiation Therapy?

Radiation is usually given once daily in a dose that is based on
the type and location of the tumor. In hyperfractionated radia-
tion therapy, the daily dose is divided into smaller doses that are
given more than once a day. The treatments usually are separated
by 4 to 6 hours. Doctors are studying hyperfractionated therapy to
learn if it is equal to, or perhaps more effective than, once-a-day
therapy and whether there are fewer long-term side effects. Early
results of treatment studies of some kinds of tumors are encourag-
ing, and hyperfractionated therapy is becoming a more common
way to give radiation treatments for some types of cancer.

What Is Intraoperative Radiation?

Intraoperative radiation combines surgery and radiation
therapy. The surgeon first removes as much of the tumor as
possible. Before the surgery is completed, a large dose of radiation
is given directly to the tumor bed (the area from which the tumor
has been removed) and nearby areas where cancer cells might
have spread. Sometimes intraoperative radiation is used in addi-
tion to external radiation therapy. This gives the cancer cells a
larger amount of radiation than would be possible using external
radiation alone.

IMPROVING RADIATION TREATMENT

Researchers in the field of radiation therapy continue to seek
ways to improve the outcome of treatment. Their challenge is to
get a high dose of radiation to the tumor while the surrounding
normal tissue is protected from radiation damage. New methods
for using radiation to treat cancer are being investigated. Many
are promising but they are not yet widely available. You may hear
the following terms that describe some of these new methods of
radiation treatment:

Three-dimensional conformal radiation therapy is a radia-
tion technique that is being used in some cancer centers.
Computer simulation produces an accurate image of the tumor
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and surrounding organs so that multiple radiation beams can be
shaped exactly to the contour of the treatment area. Because the
radiation beams are precisely focused, nearby normal tissue is
spared. This technique is being used to treat prostate cancer, lung
cancer, and certain brain tumors.

Stereotactic radiosurgery, which uses gamma rays or a linear
accelerator, is useful for treating certain kinds of brain tumors and
some malformations in the brain’s blood vessels. One technique,
called the ‘gamma knife,” uses many powerful, precisely focused
radiation beams. The patient wears a special helmet to focus the
gamma rays and aim them at the target tissue from many direc-
tions. The treatment is painless and bloodless and, unlike conven-
tional brain surgery, there is no danger of infection. Other systems
use a linear accelerator to deliver the radiation in arcing paths
around the patient’s head.

The cyberknife is a new, but less common, treatment that is
being used to treat brain tumors. This system uses a miniature
radiation machine and a robotic arm that moves around the
patient’s head while delivering small doses of radiation from hun-
dreds of directions. During treatment a computer analyzes hun-
dreds of brain images and adjusts for slight movements by the
patient. This makes it possible to deliver the treatment without
using a frame to hold the patient’s head still. Only the tumor
receives the high doses of radiation and healthy tissue is spared.

The Peacock system is a variation of the cyberknife. It uses
special machinery that delivers tiny focused beams of radiation
while it rotates around the patient’s head. The beams continuously
change shape and size to conform to the shape and size of the
tumor while avoiding vital structures in the brain. Computer soft-
ware controls the intensity of the radiation.

Precision therapy is a method of radiosurgery recently devel-
oped in Sweden. It uses high doses of radiation delivered in fewer
fractions than in conventional radiation therapy. An advanced
treatment planning system permits precise targeting from many
angles. As with other advances in radiation treatment, it allows
high doses of radiation to be delivered to tumor tissue while
reducing radiation damage to healthy tissue.
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What Are the Side Effects of Treatment?

External radiation therapy does not cause your body to become
radioactive. There is no need to avoid being with other people
because you are undergoing treatment. Even hugging, kissing, or
having sexual relations with others poses no risk of radiation
exposure.

Most side effects of radiation therapy are related to the area
that is being treated. Many patients have no side effects at all.
Your doctor and nurse will tell you about the possible side effects
you might expect and how you should deal with them. You
should contact your doctor or nurse if you have any unusual
symptoms during your treatment, such as coughing, sweating,
fever, or pain.

The side effects of radiation therapy, although unpleasant, are
usually not serious and can be controlled with medication or diet.
They usually go away within a few weeks after treatment ends,
although some side effects can last longer. In Chapter 4,
"Managing Side Effects," you will find advice on how to cope with
the side effects that might occur during and after your therapy.
Always check with your doctor or nurse about how you should
deal with side effects.

Throughout your treatment, your doctor will regularly check
on the effects of the treatment. You may not be aware of changes
in the cancer, but you probably will notice decreases in pain,
bleeding, or other discomfort. You may continue to notice further
improvement after your treatment is completed.

Your doctor may recommend periodic tests and physical exams
to be sure that the radiation is causing as little damage to normal
cells as possible. Depending on the area being treated, you may
have routine blood tests to check the levels of red blood cells,
white blood cells, and platelets; radiation treatment can cause
decreases in the levels of different blood cells.

16



What Can | Do To Take Care of Myself
During Therapy?

Fach patient's body responds to radiation therapy in its own
way. That's why your doctor must plan, and sometimes adjust,
your treatment. In addition, your doctor or nurse will give you
suggestions for caring for yourself at home that are specific for
your treatment and the possible side effects.

Nearly all cancer patients receiving radiation therapy need to
take special care of themselves to protect their health and to help
the treatment succeed. Some guidelines to remember are given on
the following pages:

17



Before starting treatment, be sure your doctor knows
about any medicines you are taking and if you have any
allergies. Do not start taking any medicine (whether prescrip-
tion or over-the-counter) during your radiation therapy with-
out first telling your doctor or nurse.

Fatigue is common during radiation therapy. Your body

will use a lot of extra energy over the course of your treatment,
and you may feel very tired. Be sure to get plenty of rest and
sleep as often as you feel the need. It's common for fatigue to
last for 4 to 6 weeks after your treatment has been completed.

Good nutrition is very important. Try to eat a balanced

diet that will prevent weight loss. For patients who have
problems with eating or diet planning, the chapter, "Managing
Side Effects," offers practical tips.

Check with your doctor before taking vitamin supplements
or herbal preparations during treatment.

Avoid wearing tight clothes such as girdles or close-fitting
collars over the treatment area.

Be extra Kkind to your skin in the treatment area:

e Ask your doctor or nurse if you may use soaps, lotions,
deodorants, sun blocks, medicines, perfumes, cosmetics,
talcum powder, or other substances in the treated area.

*  Wear loose, soft cotton clothing over the treated area.

e Do not wear starched or stiff clothing over the treated
area.

e Do not scratch, rub, or scrub treated skin.



* Do not use adhesive tape on treated skin. If bandaging is
necessary, use paper tape and apply it outside of the treat-
ment area. Your nurse can help you place dressings so that
you can avoid irritating the treated area.

* Do not apply heat or cold (heating pad, ice pack, etc.)
to the treated area. Use only lukewarm water for bathing
the area.

e Use an electric shaver if you must shave the treated area
but only after checking with your doctor or nurse. Do
not use a preshave lotion or hair removal products on the
treated area.

e Protect the treatment area from the sun. Do not apply
sunscreens just before a radiation treatment. If possible,
cover treated skin (with light clothing) before going out-
side. Ask your doctor if you should use a sunscreen or a
sunblocking product. If so, select one with a protection fac-
tor of at least 15 and reapply it often. Ask your doctor or
nurse how long after your treatments are completed you
should continue to protect the treated skin from sunlight.

If you have questions, ask your doctor or nurse. They

are the only ones who can properly advise you about your
treatment, its side effects, home care, and any other medical
concerns you may have.

19

















































































































http://cancer.gov



https://cissecure.nci.nih.gov/ncipubs
















