
Copyright 2013 American Medical Association. All rights reserved.

JAMA PATIENT PAGE | Cancer Treatment

Radiation Therapy
Radiation therapy, or radiotherapy, is the use
of high-energy particles or waves to kill or damage cells.

Radiation therapy is used to treat cancer, as well as some noncancer
conditions. The goal of radiation therapy is to deliver a specific amount
of radiation to a specific tumor (cancer) site. Radiation damages tumor
cells and causes cell death. Because most of the radiation is aimed di-
rectly at the tumor, damage to surrounding normal cells is minimized
but not completely avoided. Radiation therapy can be used alone or
together with chemotherapy or surgery to treat different types of can-
cer. For example, radiation therapy can be used to shrink a tumor be-
fore surgery or used after surgery to decrease the chance of a tumor
returning. Doctors who manage radiation therapy are called radiation
oncologists, and they often work together with medical oncologists
(doctors who manage chemotherapy) and surgeons.

Types of Radiation Therapy
• External-beam radiation therapy refers to radiation delivered from

outside the body via a special machine inside which the patient lies.
• A special type of external-beam radiation therapy is stereotac-

tic body radiation therapy or stereotactic radiosurgery. This
method uses special technology to provide a very high dose of
radiation to the tumor and minimizes radiation exposure to nor-
mal tissue. It is used only for certain types of tumors.

• Another special, newer type of external-beam radiation therapy is
proton radiotherapy. This is used more commonly in children than
in adults. In adults, it can sometimes be used for prostate cancer.

• Brachytherapy refers to radiation delivered from inside the body
using radiation “seeds” implanted in the body. These seeds can be
either temporary or permanent.

• Systemic radiation therapy refers to radiation delivered to the en-
tire body. This is done by injecting a radioactive protein into the
bloodstream or by swallowing a radioactive pill. An example is the
radioactive iodine pill used to treat thyroid cancer.

How Radiation Therapy Is Given
Usually, radiation treatments are given Monday through Friday and
may be given in a single dose, daily, or weekly, depending on the type
of cancer being treated. Patients who have external-beam radia-
tion therapy do not need to stay in the hospital overnight, but pa-
tients who have brachytherapy sometimes do.

Side Effects
Most of the short-term side effects from radiation therapy occur at
the site of radiation, unlike chemotherapy, in which side effects can
involve the whole body. Examples include
• Skin irritation
• Mouth soreness or trouble swallowing if the radiation area in-

volves the head or neck
• Nausea, vomiting, or diarrhea if the radiation area involves the

stomach or abdomen
• Decreased blood cell counts, if the radiation affects a large part

of the bone marrow
• Fatigue, which can be a general side effect with any area of

radiation
Some long-term side effects of radiation therapy may not be-

come apparent for years or even decades after treatment. These
mostly affect the heart and lungs and occur when the radiation area
involves the chest.

Some patients are concerned about the general safety of
radiation therapy. Radiation therapy is usually safe because radia-
tion oncologists work with medical physicists to make sure
that the total level of radiation exposure is not too high. Patients
who receive external-beam radiation therapy will not be “radioac-
tive” after treatment is finished. However, patients who get
brachytherapy do hold a small amount of radiation in their
bodies for a certain amount of time. During this time, they could
possibly expose others to radiation. Talk to your doctor about
specific questions or concerns you may have regarding radiation
therapy.
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