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INTRODUCTION

You have been told that your child will need gamma knife radiosurgery (GKS).  This is a minimally invasive approach to performing surgery without an incision, and this technique allows the delivery of high dose radiation to precisely located targets in the brain.  It minimizes the effect of radiation to the surrounding tissues.  

TECHNIQUE AND TREATMENT PLANNING

A dedicated team consisting of pediatric neurosurgery, radiation oncology, medical physicist, nurses and allied health personnel, work together to maximize the efficiency and outcome of treatment.  

Under general anesthesia or sedation, a stereotactic frame is applied to the child’s head and then MRI scans are performed.  The MRI scan will allow for the treatment planning with the GKS and then the treatment is performed immediately afterwards.  The actual treatment is performed in one day, and lasts about 1 to 2 hours.  At the time of treatment, approximately 200 narrow beams of radiation are precisely aimed at target area to minimize radiation to the normal surrounding tissues.

TREATMENT 

Your child will not feel the x-rays.  The procedure is similar to taking an MRI scan, except the child is inside the gamma knife treatment unit.  The gamma knife unit is a very sophisticated single-session radiation treatment machine.  

The physicians, together with a computer, plan the treatment.   Once the computer has verified the treatment plan, a medical physicist reviews this and the actual dose is recalculated so that the appropriate therapy is applied to the target area.  As stated previously, approximately 200 narrow beams of radiation are precisely aimed at the target area.  In this fashion, there is minimal radiation to the normal surrounding tissues.  

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.

WHAT TISSUES ARE AFFECTED BY GAMMA RADIATION?
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.

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.  

FOLLOWING TREATMENT

Most tumors and arteriovenous malformations do not show changes and get smaller on CT scan or MRI 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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