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This Month’s Topic: Treatment - Radiation Therapy

Background Information

Radiation therapy uses x-rays, gamma rays and other sources of radiation to destroy cancer cells
by breaking up molecules and causing reactions that damage living cells. Sometimes the cells are
destroyed immediately; sometimes certain components of cells, such as their deoxyribonucleic
acid (DNA), are damaged, thereby affecting the ability of the cell to divide.

The goal of radiation therapy can be curative or palliative. Radiation therapy is frequently used as
adjuvant therapy to other treatments, most often with surgery and chemotherapy. To ensure the
success of radiation treatment, the radiation oncologist tailors each patient’s treatment to make
sure it is safe and effective. A careful treatment plan is often made, and then practiced using a
simulator before any actual treatment begins.

Types of Radiation Therapy

Radiation therapy is most effective when a tumor is contained, easily accessible, and located
away from major organs of the body.Radiation can be directed from all angles to increase the
effectiveness of the treatment.

+ Curative

+ Generally, radiation is directed to the tumor and the immediate surrounding area.
This destroys the main tumor and any nearby tumor spread. Higher total doses of radiation
are needed to destroy the main tumor; lower doses are given to destroy the spread of the
tumor. Because radiation affects both normal and cancerous cells, radiation fields are very
carefully planned (by radiation therapists and physicists) to exclude uninvolved vital organs
and tissues.

+ Radiocurative tumors include carcinoma of the cervix, larynx, breast, and prostate. Radiation
may be the only therapy necessary for radiocurative tumors.

- Palliative
+ Palliative treatments are not intended to cure. Instead, they relieve symptoms and reduce the
pain and suffering caused by cancer.
+ Some examples of palliative radiation therapy are:
+ Radiation given to the brain to shrink tumors formed from cancer cells that have spread
+ Radiation given to shrink a tumor that is pressing on the spine or growing within a
bone, which can cause pain.
- Radiation given to shrink a tumor near the esophagus, which can interfere with a
patient’s ability to eat and drink.
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* Adjuvant

+ Radiation treatment may be frequently used as adjuvant (enhancing the action of) therapy
to other treatments. Radiation treatment may be administered before or after surgical or
chemotherapeutic treatment.

+ Post-surgery radiation treatment can be administered to destroy microscopic residual cancer
cells left after surgery. Sometimes, pre-surgery radiation treatment is administered to shrink
the tumor so that it can be surgically removed more easily or make the operation less radical,
thereby preserving more normal tissue.

Sources: SEER Training Modules, Cancer Treatment - Radiation Therapy. U.S. National Institutes
of Health, National Cancer Institute. http://training.seer.cancer.gov/treatment/radiation/.

National Cancer Institute, Radiation Therapy for Cancer.
http://www.cancer.gov/cancertopics/factsheet/Therapy/radiation.

Modes of Radiation Therapy

There are two main types of radiation therapy: external beam radiation (teletherapy) and internal
radiation therapy (brachytherapy).

+ External Beam Radiation

+ External-beam radiation therapy is most often delivered in the form of photon beams (either
Many types of external-beam radiation therapy
are delivered using a machine called a linear
accelerator (also called a LINAC). A LINAC uses
electricity to form a stream of fast-moving

subatomic particles. This creates high-energy

| radiation that may be used to treat cancer.

Linear Accelerator Used for External Beam Radiation Therapy

Source: National Cancer Institute.
http://www.cancer.gov/cancertopics/factsheet/Therapy/radiation.

« Different types of External Beam Radiation:
+ 3-Dimensional Conformation Therapy (3D CRT)
+ Uses very sophisticated computer software and advanced treatment machines to
deliver radiation to very precisely shaped target areas
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* Intensity Modulated Radiation Therapy (IMRT)

+ Uses hundreds of tiny radiation beam-shaping devices, called collimators, to deliver a
single dose of radiation.

+ The goal of IMRT is to increase the radiation dose to the areas that need it and reduce
radiation exposure to specific sensitive areas of surrounding normal tissue.
Compared with 3D-CRT, IMRT can reduce the risk of some side effects.

+ Stereotactic Radiosurgery

+ Uses extremely accurate image-guided tumor targeting and patient positioning; a high
dose of radiation can be given without excess damage to normal tissue.

+ Itis most commonly used in the treatment of brain or spinal tumors and brain
metastases from other cancer types.

+ Stereotactic Body Radiation Therapy

+ Treats tumors that lie outside the brain and spinal cord.

+ SBRT can be used to treat only small, isolated tumors, including cancers in the lung
and liver.

+ Many doctors refer to SBRT systems by their brand names, such as the CyberKnife.®

* Proton Therapy

- Radiation therapy can be delivered by proton beams as well as the photon beams
described above. Protons are a type of charged particle.

+ Proton beams differ from photon beams mainly in the way they deposit energy in living
tissue.Whereas photons deposit energy in small packets all along their path through
tissue, protons deposit much of their energy at the end of their path (called the Bragg
peak) and deposit less energy along the way.

+ Intheory, use of protons should reduce the exposure of normal tissue to radiation,
possibly allowing the delivery of higher doses of radiation to a tumor.

 Brachytherapy

Brachytherapy involves placing radiation sources as close as possible to the tumor site.

Sometimes, they may be inserted directly into the tumor.

The radioactive sources or isotopes are in the form of wires, seeds (or molds), or rods.

This technique is particularly effective in treating cancers of the cervix, uterus, vagina,

rectum, eye, and certain head and neck cancers. It is also occasionally used to treat

cancers of the breast, brain, skin, anus, esophagus, lung, bladder, and prostate.

Brachytherapy can be given as a low-dose-rate or a high-dose-rate treatment:

* In low-dose-rate (LDR) treatment, cancer cells receive continuous low-dose radiation
from the source over an extended period of time.

* In high-dose-rate (HDR) treatment, a robotic machine attached to delivery tubes placed
inside the body guides one or more radioactive sources into or near a tumor,and then
removes the sources at the end of each treatment session. High-dose-rate treatment can
be given in one or more treatment sessions.

Interstitial brachytherapy uses a radiation source placed within tumor tissue, such as within a

prostate tumor.

Intracavitary brachytherapy uses a source placed within a surgical cavity or a body cavity,

such as the chest cavity, near a tumor.
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+ Systemic Radiation Therapy

In systemic radiation therapy, a patient swallows or receives an injection of a radioactive
substance, such as radioactive iodine or a radioactive substance bound to a monoclonal
antibody.

Radioactive iodine (I-131) is a type of systemic radiation therapy commonly used to help
treat some types of thyroid cancer.Thyroid cells naturally take up radioactive iodine.

Source: SEER Training Modules, Cancer Treatment - Radiation Therapy. U. S. National Institutes of
Health, National Cancer Institute. http://training.seer.cancer.gov/treatment/radiation/

Common Coding Misunderstandings and Explanations

* Code 41 vs Code 42 vs Code 43:

Code 41: Stereotactic radiosurgery, NOS - Treatment delivered using stereotactic

radiosurgery, type not specified in medical record.

Code 42: Linac radiosurgery — Treatment categorized as using stereotactic technique

delivered with a linear accelerator.

Code 43: Gamma knife — Treatment categorized as using stereotactic technique delivered

with a gamma knife machine.

Use code 41 only if you know the patient had stereotactic radiosurgery, but you do not know

exactly what method was employed. Use code 42 If you know that a linear accelerator was

used. Use code 43 if you know that the Gamma Knife method was employed.

* Note: Do not confuse Gamma Knife with CyberKnife. Gamma Knife is used to treat the
head and neck area tumors with precision whereas CyberKnife can treat tumors anywhere
in the entire body with surgical precision.

* Code 51 vs Code 53:

Code 51:Brachytherapy, intracavitary, LDR - Intracavitary (no direct insertion into tissues)
radioisotope treatment using LDR applicators and isotopes.

Code 53: Brachytherapy, Interstitial, LDR - Interstitial (direct insertion into tissues)
radioisotope treatment using LDR sources.

Use code 51 only when LDR brachytherapy is inserted into a cavity (hollow space) and

not within any tissues. Use code 53 when LDR brachytherapy is inserted into tissues and
potentially left there permanently (example: permanent Prostate Seeds using |-125,Cs-131
or Pd-103).

* Code 52 vs Code 54:

Code 52: Brachytherapy, intracavitary, HDR - Intracavitary (no direct insertion into tissues)
radioisotope treatment using HDR after-loading applicators and isotopes.

Code 54: Brachytherapy, Interstitial, HDR - Interstitial (direct insertion into tissues)
radioisotope treatment using HDR sources.

Use code 52 only when HDR brachytherapy is inserted into a cavity and not within any
tissues (example:Tandem and Ovoid Brachytherapy for cervical cancer). Use code 54 when
HDR brachytherapy is inserted into tissues (example: Mammosite for breast cancer).
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Resources

+ Texas Cancer Registry 2010 Cancer Reporting Handbook

+ SEER Training Website - Radiation: http://training.seer.cancer.gov/treatment/radiation/

+ National Cancer Institute, Radiation Therapy for Cancer.
http://www.cancer.gov/cancertopics/factsheet/Therapy/radiation
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