Information About Childhood Medulloblastoma

Childhood medulloblastoma (tumor) usually forms in the cerebellum, which is at the lower back of the brain. The cerebellum is the part of the brain that controls movement, balance, and posture. Childhood medulloblastoma may also be called primitive neuroectodermal tumor (PNET). 

About 1 out of 5 childhood brain tumors are medulloblastomas. Although cancer is rare in children, brain tumors are the most common type of childhood cancer other than leukemia and lymphoma. 

This summary refers to the treatment of primary brain tumors (tumors that begin in the brain). Treatment for metastatic brain tumors, which are tumors formed by cancer cells that begin in other parts of the body and spread to the brain, is not discussed in this summary. 

The cause of most childhood brain tumors is unknown.  There are many theories about the causes, including being undeveloped stem cells that in some children, start growing abnormally.  What triggers them is unknown at this point in time.
Symptoms:

Symptoms caused by medulloblastoma may also be caused by other conditions. A doctor should be consulted if any of the following problems occur:

•
Loss of balance, trouble walking, worsening handwriting, or slow speech. 

•
Morning headache or headache that goes away after vomiting. 

•
Nausea and vomiting. 

•
Unusual sleepiness or change in energy level. 

•
Change in personality or behavior. 

•
Unexplained weight loss or weight gain. 

Diagnosis:

Tests that examine the brain and spinal cord are used to detect (find) childhood medulloblastoma. 

The following tests and procedures may be used: 

•     CT scan (CAT scan): A procedure that makes a series of detailed pictures of areas       inside the body, taken from different angles. The pictures are made by a computer linked to an x-ray machine. A dye may be injected into a vein or swallowed to help the organs or tissues show up more clearly. This procedure is also called computed tomography, computerized tomography, or computerized axial tomography. 

•  MRI (magnetic resonance imaging) with gadolinium: A procedure that uses a magnet, radio waves, and a computer to make a series of detailed pictures of areas inside the brain and spinal cord. A substance called gadolinium is injected into a vein. The gadolinium collects around the cancer cells so they show up brighter in the picture. This procedure is also called nuclear magnetic resonance imaging (NMRI). 

Childhood medulloblastoma is diagnosed and removed in surgery, by a neurosurgeon in a procedure known as a craniotomy.  There could be complications in surgery known as Cerebral Mutism, but regardless, the child will spend some time in the Pediatric Intensive Care Unit.

Certain factors affect prognosis (chance of recovery) and treatment options. 

The prognosis (chance of recovery) and treatment options depend on: 

•
The age of the child when the tumor is found. 

•
The location of the tumor. 

•
The amount of tumor remaining after surgery. 

•
Whether the cancer has spread to other parts of the central nervous system (brain   and spinal cord), or to other parts of the body, such as the bones.

Stages of Childhood Medulloblastoma

After childhood medulloblastoma has been diagnosed, tests are done to find out if there is tumor remaining or if cancer cells have spread. 

The extent or spread of cancer is usually described as stages. For childhood medulloblastoma, risk groups are used instead of stages. Risk groups are described by the amount of remaining tumor or spread of cancer cells within the central nervous system (brain and spinal cord) or to other parts of the body. It is important to know the risk group in order to plan treatment. The following tests and procedures may be used to determine the risk group:

•
MRI (magnetic resonance imaging) with gadolinium: A procedure that uses a magnet, radio waves, and a computer to make a series of detailed pictures of areas inside the brain and spinal cord. A substance called gadolinium is injected into a vein. The gadolinium collects around the cancer cells so they show up brighter in the picture. This procedure is also called nuclear magnetic resonance imaging (NMRI). 

•
Lumbar puncture: A procedure used to collect cerebrospinal fluid from the spinal column. This is done by placing a needle into the spinal column. This procedure is also called an LP or spinal tap. 

•
Bone marrow aspiration and biopsy: The removal of bone marrow, blood, and a small piece of bone by inserting a hollow needle into the hipbone or breastbone. A pathologist views the bone marrow, blood, and bone under a microscope to look for signs of cancer. 

•
Bone scan: A procedure to check if there are rapidly dividing cells, such as cancer cells, in the bone. A very small amount of radioactive material is injected into a vein and travels through the bloodstream. The radioactive material collects in the bones and is detected by a scanner.

The following risk categories are used for childhood medulloblastoma: 

Average risk 
Childhood medulloblastoma is called an average risk if all of the following are true:

•
The child is older than 3 years of age. 

•
The tumor is at the very back of the brain. 

•
All of the tumor was removed by surgery or there was a very small amount   remaining. 

•
The cancer has not spread to other parts of the body. 

Poor risk 

Childhood medulloblastoma is called a poor risk if any of the following are true:

•
The child is younger than 3 years of age. 

•
The tumor is not at the very back of the brain. 

•
Some of the tumor was not removed by surgery. 

•
The cancer has spread to other parts of the body, specifically the spinal cord known as Leptomengial Spread.

Additionally, the pathology of the tumor will also determine in what class the Pediatric Oncologist will classify the child.  Different pathologies include small cell (avg risk), Large cell (high risk due to the potential for recurrence) and other, which include a Medulloblastoma with Glial Differentiation.  This pathology is treated as Avg risk, but needs to be reviewed due to the high propensity for this to recur.  Dr’s and researchers are unsure what part of the tumor recurs, the Medullo cells or the Glial cells.  

Treatment Option Overview

There are different types of treatment for children with childhood medulloblastoma. 

Some treatments are standard (the currently used treatment), and some are being tested in clinical trials. A treatment clinical trial is a research study meant to help improve current treatments or obtain information on new treatments for patients with cancer. When clinical trials show that a new treatment is better than the standard treatment, the new treatment may become the standard treatment. 

Because cancer in children is rare, taking part in a clinical trial should be considered. Clinical trials are taking place in many parts of the country. Information about ongoing clinical trials is available from the NCI Web site. Choosing the most appropriate cancer treatment is a decision that ideally involves the patient, family, and health care team.

Children with medulloblastoma should have their treatment planned by a team of doctors with expertise in treating childhood brain tumors. 

Treatment will be overseen by a pediatric oncologist, a doctor who specializes in treating children with cancer. The pediatric oncologist works with other pediatric doctors who are experts in treating children with brain tumors and who specialize in certain areas of medicine. These may include the following specialists:

•
Neurosurgeon. 

•
Neurologist. 

•
Neuropathologist. 

•
Neuroradiologist. 

•
Rehabilitation specialist. 

•
Radiation oncologist. 

•
Medical oncologist. 

•
Endocrinologist. 

•
Psychologist. 

Some cancer treatments cause side effects months or years after treatment has ended. 

Some cancer treatments cause side effects that continue or appear months or years after cancer treatment has ended. These are called late effects. Late effects of cancer treatment may include: 

•
Physical problems. 

•
Changes in mood, feelings, thinking, learning or memory. 

•
Second cancers (new types of cancer).

Some late effects may be treated or controlled. It is important to talk with your child's doctors about the possible late effects caused by some treatments. 

Four types of standard treatment are used:

Surgery 

Surgery is used to diagnose and treat childhood medulloblastoma as described in the General Information section of this summary. 

Radiation therapy 

Radiation therapy is a cancer treatment that uses high-energy x-rays or other types of radiation to kill cancer cells or keep them from growing. There are two types of radiation therapy. External radiation therapy uses a machine outside the body to send radiation toward the cancer. Internal radiation therapy uses a radioactive substance sealed in needles, seeds, wires, or catheters that are placed directly into or near the cancer. The way the radiation therapy is given depends on the type and stage of the cancer being treated. 

Radiation therapy to the brain can affect growth and development in young children. For this reason, ways of giving radiation therapy that limit damage to healthy brain tissue are being studied. 

•
Conformal radiation therapy uses a computer to create a 3-D picture of the tumor. The radiation beams are shaped to fit the tumor. 

•
Stereotactic radiation therapy uses a head frame to aim radiation at the tumor only. 

Chemotherapy 

Chemotherapy is a cancer treatment that uses drugs to stop the growth of cancer cells, either by killing the cells or by stopping them from dividing. When chemotherapy is taken by mouth or injected into a vein or muscle, the drugs enter the bloodstream and can reach cancer cells throughout the body (systemic chemotherapy). When chemotherapy is placed directly into the spinal column, an organ, or a body cavity such as the abdomen, the drugs mainly affect cancer cells in those areas (regional chemotherapy). The way the chemotherapy is given depends on the type and stage of the cancer being treated. 

Because radiation therapy can affect growth and brain development in young children, clinical trials are studying ways of using chemotherapy to delay or reduce the need for radiation therapy.

Cerebrospinal fluid diversion 

Cerebrospinal fluid diversion is a method used to drain fluid that has built up around the brain and spinal cord. A shunt (long, thin tube) is placed in a ventricle (hollow space) of the brain and threaded under the skin to another part of the body, usually the abdomen. The shunt carries excess fluid away from the brain so it may be absorbed elsewhere in the body.

For specific types of  protocols or clinical trials for initial diagnosis patients, please see our Links section for detailed information about these treatments.

Choosing a Hospital/Hospital Stays

Choosing a Hospital:

When your child is diagnosed with Pediatric Cancer, the typical reaction is shock, anger, confusion, and the feeling you need to rush to a specialized facility.  When choosing a hospital for you care, ask yourself the following questions:

· Is the hospital a member of the Children’s Oncology Group  ??

· Does the hospital have all the departments necessary to handle my child’s case ??

· Do I connect with the Pediatric Oncologist and I do I trust them ??

If the hospital is a member of the COG, they can administer the same protocols that are being administered around the country.  If the hospital is big enough to have a Pediatric Oncology Group, then it will most certainly have all the departments available to treat your child such as ample MRI Suites, a Radiation Oncologist and all the other specialists needed to care for your child.

One of the most important aspects of choosing a hospital for your child’s care is the ability to “connect” and “trust” your child’s Pediatric Oncologist.  You will be seeing this person more than anyone, they will be coordinating your child’s care, and you need to trust them with your child’s life.

Hospital Stays:

After the initial surgery is complete, hospital stays could be many or few depending on how your child reacts to the therapy.  Most chemotherapies and radiation is handled as an outpatient in what is known as the “infusion room”.

Hospital stays could occur from on of the following reasons:

· Certain Chemo drugs that are administered will require admission of at least 24 hours due to the fact that a certain amount of IV fluids will need to be administered to flush the system.

· Near the end of a “Chemo Cycle”, as the Chemotherapy starts to work, your child’s “blood counts” will start to trend down.  As the cancer cells are killed, so are the good cells as well.  If your child’s White Counts and “ANC” go into the danger zone, your child will develop what is known as “Neutropenia” which is accompanied with a fever.  The general rule for the fever will be 100.5 degrees F for 4 hours or more, of if it spikes to 101 degrees F, you will need to call your Pediatric Oncologist who will have your child come in as an in-patient for a broad based antibiotic, for safety precautions.
· Any other reason that the Pediatric Oncologist feels is necessary.

As a point of reference, Kallan was admitted to the Hospital over 75 times in four years.  It is a safe place, and the mentality that I always had is that if she is sick from the therapy, she needs to be in a place where they can treat her at the snap of a finger.

When Chemo is Complete

When your child has complete her last chemo and their counts have recovered, your child will start to grow their hair back, get more energy, their appetite will return, and a sense of normalcy will start to shine thru.

You will start to look forward to when you can have the IV Access removed and you can put this behind you.
Your child will continue to have Pediatric Oncologist visits, MRI’s every three months for a period of time, and will have to continue to take their meds.

For 85 % of the children who are inflicted with Medulloblastoma, your journey is over.  

Congratulations !!
