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INTRODUCTION

You have been told that your child needs radiation therapy.  We hope that by taking a moment of your time now, we will possibly answer questions that you may not have asked during visits.  If this material brings to mind other questions, please feel free to ask us.  We appreciate the emotions that you are feeling at this time and we are willing and prepared to assist you and your child in any way possible.

TREATMENT THROUGH PLANNING

Your child and you will receive an appointment with the Radiation Oncologist to plan treatment.  During this phase they may take additional x-rays to outline the areas to be treated.  With this information and the previous x-ray data, the physician (Radiation Oncologist) will explain the treatment plan.  Marks may be placed on the child’s skin to outline the field of treatment.  These marks should not be washed off.  Usually, the treatment does not start on the day of the planning session.

TREATMENT 

Your child will not feel the x-rays.  The procedure is similar to taking a chest x-ray.  While the actual treatment is only a few minutes, a great deal of care is given to outlining the treatment area with precision.  Many therapists have developed devices that minimize patient movement, which enhances the effectiveness of the treatment.  At intervals, the technician will take and repeat x-ray films showing the actual area being treated.  These films are reviewed by the therapist to make sure the correct area is being treated.

The machines (especially the linear accelerator) may emit an odor, which should not concern your child.  Also, there may be a noise from the electronic machinery in the room, which is normal and expected.  The dose of radiation coming from these machines is measured frequently, as required by law.  The unit of measurement of these x-rays is a RAD (radiation absorbed dose), which is a unit of x-ray energy absorbed by the tissue.  An accurate record of the dosage of radiation given is updated daily.

The technician is a highly trained and skillful individual who carries out your doctor’s instructions for treatment.  The technicians have frequent conferences with the radiotherapists and a close check is made on each daily treatment.  Feel free to discuss any problems regarding your treatment with the technical staff and physicians.

WHAT IS RADIATION THERAPY

The radiation is an electromagnetic radiation.  These are like radio waves, but are much shorter and have a higher frequency.  One form of these radiations can be produced electronically and the resultant particle is an x-ray.  There are different types of machines that produce high and low forms of x-rays.  Other machines use materials that produce non-electronic rays (gamma rays).

The radiation energy determines: 1) the depth to which it penetrates the body, 2) its effect on the skin, and 3) its general effect on the different tissues within the body (such as bone).

The terms radiation, x-rays and gamma rays are used interchangeably for the purpose of illustration.  The dose of x-rays used for a diagnosis, such as a chest x-ray, is thousands of times less than the dose used for treating tumors.

HOW ARE TISSUES AFFECTED BY X-RAYS?
Radiation therapy can help destroy cancer cells.  The damage to these cells is created by exposing the tumor to very energetic but invisible packets of x-rays that come from therapy machines.  The action site of these rays in the body’s tissues (both cancerous and normal) is the chromosomal material in the nucleus of the cell.  Putting energy into a cell’s nucleus causes breakage of the strands of genetic material.  The cell may continue to divide for a while, but usually dies if a lethal form of genetic breakage has occurred.  The dead cell removal may be quite slow, and there is a delay in the shrinkage of irradiated tumors, even though all the cells are dead.

Since both normal and cancerous cells are destroyed by the radiation, the Radiation Oncologist’s major challenge is to be able to determine treatment situations allowing enough x-rays for destruction of the tumor without severely injuring the surrounding normal organs and tissues.  Most tumors and normal tissues have similar sensitivity to x-rays.  Nevertheless, there are some differences that can be exploited.  Some normal tissues are more resistant than tumors.  But with the tumors that are only marginally more sensitive than normal tissues, it is critical to understand the mechanism of killing cancer cells while sparing normal tissues.  The partially injured normal tissue can repair the radiation damage while the cancer cells are unable to repair similar sorts of injury.  This difference in the ability to repair injury is how some feel radiation works.

There are other factors the physician can use to maximize the destruction of cancer tissue; fractionation.  This method prolongs the treatments over several weeks using small bursts of radiation at each session.  These short bursts of radiation kill a substantial amount of cancer cells, while at the same time allow the normal cells and tissue a greater time to recover from the radiation effects, while lengthening the total program.  The treatment uses the smallest area for impact of radiation to the tumor without harming the surrounding normal tissue.

Another method to enhance radiation effects on tumor cells is to surgically place the substance giving off radiation into the tumor bed.  By this localized effect, high doses of radiation can be delivered.  This technique is normally reserved for those tumors that are small and well defined.  Radiation therapy is used whenever it has been determined that the effects would be most harmful to the tumor cells and least harmful for the surrounding normal tissue.

When radiation is given in a controlled way, effects are minimal.  Most side effects occur immediately after treatments, but late effects have been known to happen several months after completion of therapy session.  Some symptoms may not have been caused from the radiation, but from common illnesses.  Fatigue can occur and decreased appetite may be a serious problem.

Head and Neck
The radiation treatment you will receive may cause the following:

· Skin reaction, perhaps like a mild sunburn

· Loss of taste

· Dryness of the mouth

· Difficulty in swallowing or a lump in the throat

· Sometimes sores develop in the mouth


Medicine can be provided for these symptoms.  Gargling with saline (1 teaspoon of salt in 8 ounces of water) or peroxide (one part peroxide and two parts water) might be helpful.  We recommend fluoride applications on a daily basis during treatment, and on a schedule recommended by your dentist.


Loss of Appetite

We would like our patients to maintain their weight during treatment.  Some suggestions to follow:

· The child should eat even if he is not hungry.  Small portions eaten frequently are satisfactory.

· Use bland juices instead of orange juice.

· If the mouth is dry, moisten food with gravy or sauce.

· Eliminate highly seasoned foods.

· Substitute food aroma to compensate for taste loss.

· High protein eggnog or milk shakes are excellent:  1 cup milk, 1 scoop ice cream, 1 teaspoon vanilla, and 1/3 cup instant non-fat dry milk (flavor with strawberry or chocolate syrup, if desired)

· A daily multiple-vitamin is advisable.  Please consult pediatrician.

Brain

Headache and fatigue may occur as a result of localized radiation.  Sometimes this can be relieved by mild pain medicines, and at other times it requires steroid preparations.  Do not stop the steroid preparations abruptly prior to or during irradiation, and consult us regularly.

Skin

Irradiated skin over any portion of the body will be more sensitive to all irritants including sun, soaps, detergent, chemicals, friction, etc.

The outer layers of the skin may break down, especially in skin creases.  Good skin care, attention to cleanliness, non-abrasive skin techniques, and use of hydrogen peroxide and other mild solutions all help the healing process.  During treatment the use of hydrogen peroxide (1 part) and water (2 parts) as a gentle application to irritated skin areas 2 to 3 times per day will help.

Late Effects of Irradiation (Neurotoxicity)
Radiations leave their mark on all tissues treated, and especially the small blood vessels.  Therefore, from six months to one year later the blood supply to these organs may decrease and complications ensue.  Usually, the chance of this happening is less than 1 in 20 patients, but if it does occur it might be quite serious.  You should inquire about the specific late complications of treating your child’s particular problem.  We do everything we can to minimize this.  

The radiation oncologist will explain the impairment of growth and other effects of irradiation on growing tissues when you and your child are first seen.

FOLLOWING TREATMENT

Most tumors do not show changes and get smaller on CT scan immediately after treatments, but they may take weeks in showing the changes.  The post-radiation CT scan or MRI is done to obtain a study that will then be available for comparison to other scans done later.  This is the way to follow the tumor size, its response to radiation, and it will permit decisions in reference to future therapy.

GLOSSARY

Chemotherapy – The use of drugs to treat cancer.

Chromosome and Gene – Small particle in the center of the cell that directs the cell’s function.


Cobalt-60 – A substance that emits high energy x-rays.

Steroids – Drugs that reduce the swelling surrounding tumors and can also make normal nerve cells work better.

Electromagnetic Radiation – Invisible packets of energy (like x-rays, radio waves, and television waves).

Gamma Ray – For practical purposes, the same as x-rays.

Genetic Breakage – Breaking apart the chromosomes and the genes.

Irradiated – A tissue of the body that has been treated with x-rays.

Linear Accelerator – A machine that manufactures high energy x-rays.

Macrophage – A scavenger cell that eliminates body wastes.

Nucleus – The center of a cell.

Orthovoltage – A machine that makes low energy x-rays.

Palliation – The attempt to relieve symptoms produced by tumors.

Radiations – An electromagnetic radiation that is either an x-ray or a gamma ray.

Radioactive – A substance that emits gamma rays (like cesium and iridium).

Tumor – An abnormal growth (not all tumors are cancerous).

Vascular – The growth that has an intense blood supply.

X-ray – Electromagnetic irradiation (see the section on x-ray for an in-depth explanation).
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