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Each year about 4,000 children and teens in the United States are diagnosed with a brain or

spinal cord tumor. The illness and its treatment can have devastating effects on family, friends,

schoolmates, and the larger community. This newly updated edition contains essential

information families need during this difficult time. It includes descriptions of the newest

treatments, such as computer-assisted surgery, stem cell transplants, and targeted therapies

as well as practical advice about how to cope with diagnosis, medical procedures,

hospitalization, school, and finances. Woven throughout the text are true

stories&#8211;&#8211;practical, poignant, moving, funny&#8211;&#8211;from more than 100

children with cancer, their siblings, and their parents. The book, reviewed by renowned experts

in childhood cancer, also contains a cancer survivor's treatment record.



Praise for the First Edition of “Childhood Brain & Spinal Cord Tumors”“For parents, there are

few childhood diagnoses more frightening than a brain tumor. This is exactly the book to have

in that situation. It maintains a nice balance between providing solid clinical information and

sharing stories of emotional support. Highly recommended for all public and health-related

libraries.”— Library Journal *starred* review“Few medical diagnoses are more frightening than

brain tumors. This much-needed guide does an excellent job of explaining the anatomy and

physiology of the central nervous system and the diagnosis and treatment of tumors, both

malignant and benign. It also discusses important emotional and financial issues that arise

when a child is critically ill. These include schooling, dealing with healthy siblings, and finding

support for the family. Quotations from sick children and their family members add a dose of

reality.”— Library JournalBest Consumer Health Books 2001“This book should be handed to

every family at the moment of diagnosis. Its unique power is that it unites state-of-the-art

medicine with state-of-the-heart care. Everyone who cares about a child with a brain or spinal

cord tumor, and everyone who cares for them, will find this book essential and

indispensable.”— Fred Epstein, MDBeth Israel Medical Center“I love the way this book

combines practical information with real-life parent stories. It is like having a support group

meeting in your hand! Reading these personal stories helped me realize that I was not the first

person to deal with the daily challenges that faced my child and our whole family. The logical

sequence of the chapters is helpful, because as we go through this journey with our children

we fight many battles, but they are separate and build on one another. This is a guide—a map

—for all of us.”— Gigi McMillanMother of a long-term survivor of a brain tumor Advocate, peer

mentor, and co-founder of a parent-initiated support network“This book is loaded with

information you NEED to know to help you understand the disease, what the doctors are

talking about, sources of information, the problems that pop up along the way, as well as tips to

help make the child much more comfortable. This should be the first book you read on the

subject.”— Al Musella, DPMPresident, Musella Foundation For BrainTumor Research &

Information, Inc.“This guide provides detailed and precise medical information about benign

and malignant brain and spinal cord tumors that affect children and adolescents. Additionally, it

offers practical suggestions for coping with procedures, hospitalizations, and school, social,

and financial issues. This book should be recommended to all families at the time of their

children’s initial diagnoses.”— Oncology Nursing Forum January/February 2003“We have

provided this book to over 125 families of newly diagnosed and recently diagnosed families

and have received nothing but great feedback about how helpful it has been.”— Butterfly

Bulletin, Fall 2002Brain Tumor Foundation for Children, Inc.“This book was not only helpful but

extremely comforting to me. The clinical information supported by the real-life experiences from

families reminded me that I wasn’t alone in this fight for my daughter’s life. There were others

who had gone before me and they and the doctors were there giving me usable information

that would help me make more educated decisions for my daughter’s care.”— Cheryl

CouttsParent of a long-term survivor of medulloblastoma“This book fills an extraordinary void

for parents whose child has been diagnosed with a brain or spinal cord tumor. Written in

comprehensive and straightforward prose, it gives family members virtually everything they

need to know in order to deal with this frightening diagnosis. This book should be made

available to every family that has a child diagnosed with a brain or spinal cord tumor.— Henry

S. Friedman, MDDeputy Director, The Preston Robert Tisch Brain Tumor Center Durham,

North Carolina“Childhood Brain & Spinal Cord Tumors: A Guide for Families, Friends &



Caregivers offers the practical and technical information parents need, interwoven with stories

of families who have shared the same struggle.”— The Brain Tumor Society“This book provides

an educational, supportive, and practical guide for those affected by the diagnosis of a child’s

brain or spinal cord tumor. In a clear and concise format (with excellent diagrams as well!), the

reader is introduced to the basic anatomy and function of the central nervous system (CNS).

Even better than the review of terminology, anatomy, and treatment is the practical description

of a child’s experience during therapy. As a physician and a member of a family that has been

affected by cancer, I found this book incredibly insightful and valuable. I highly recommend

it.”— Allison King, MD, MPHWashington University Medical Center St. Louis,

MissouriChildhood Brain & Spinal Cord Tumors: A Guide for Families, Friends & Caregivers,

Second Editionby Tania Shiminski-Maher, Catherine Woodman, and Nancy KeeneCopyright ©

2014 Childhood Cancer Guides.Published by Childhood Cancer Guides, P.O. Box 31937,

Bellingham, WA 98228.Printed in the United States of America.All rights reserved, including

the right to reproduce this book or portions thereof in any form whatsoever. Contact the

publisher at info@childhoodcancerguides.org for information.Printing History:2001: First

EditionFor information about special discounts for bulk purchases, please contact Independent

Publishers Group Special Sales at specialmarkets@ipgbook.com.This book is meant to

educate and provide general information. It is not intended as, and should not be used as,

medical advice for individual patients or as an alternative for professional medical care.

Medicine is an ever-changing science. Information relating to diseases and treatments evolves

over time and is sometimes subject to differing interpretations. In researching this book, the

authors have gathered information from sources that they consider to be reliable and have

selected information they considered to be accurate and current at the time. However, neither

the authors nor Childhood Cancer Guides guarantee or warrant the accuracy, completeness, or

currency of the information provided in this book. In no event will the authors or Childhood

Cancer Guides be liable for any direct, indirect, consequential, or other damages resulting from

reliance on or use of the information provided in this book.Certain pharmaceuticals, devices,

treatments, other products and services, and companies have been referred to in this book by

the trademarks, service marks, or trade names of their providers. Such references are made

for the sole purpose of identifying the item or company in question and without intent to infringe

upon the rights of the respective owners of the trademarks, service marks, or trade names

referenced.Library of Congress Control Number: 2014930516 This book uses RepKover™, a

durable and flexible lay-flat binding.To our children—Abe, Alison, Emily, Ethan, Jake, Kathryn,

TuckerandTo all children with brain or spinal cord tumors—past, present, and future—and

those who love themTable of ContentsForewordIntroduction1. DiagnosisSigns and

symptomsWhere should your child receive treatment?Physical responsesEmotional

responsesThe immediate future2. The Brain and Spinal CordThe brainSpinal cordVentricular

systemIncreased intracranial pressureFrom the CNS to the body3. Types of TumorsWho gets

central nervous system tumors?Types of brain and spinal cord tumorsTreatment4. Telling Your
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OF a brain or spinal cord tumor in a child generates an extraordinary amount of pain, suffering,

and turmoil in a family. The pain is compounded by the almost universal belief in the lay

community that a child with a brain or spinal cord tumor has no hope of cure. Accordingly, the

family is thrust into a torrent of emotion that makes it difficult to proceed in a calm and

calculated fashion. Upon diagnosis, a family likely does not have the knowledge base required

to address all of the different issues: how to cope with procedures and hospitalization, how to

work in a positive fashion with the healthcare team, and how to deal with the intricacies of

different treatment options.This newly revised book fills an extraordinary void for parents whose

child has been diagnosed with a brain or spinal cord tumor. Written in comprehensive and

straightforward prose, it gives family members virtually everything they need to know in order to

deal with this frightening diagnosis. It provides a framework for them to understand all of the

issues they will face on the path from diagnosis through treatment and beyond.A review of the

table of contents in this book shows the remarkable breadth of information available to the

reader. Parents are introduced to the kind of tumor their child might have and offered help with

understanding procedures that can be frightening to the child and family members alike. They

are taught how to work creatively with the healthcare team and, when necessary, to make a

change. They are introduced to the major modalities used to treat a child with a brain or spinal

cord tumor. Additionally, it covers equally critical issues that are rarely discussed with a family

in a clinical setting and are poorly detailed in the literature, such as how to deal with schools;

how to find additional support for the family; and how to deal with either the joy or fear at the

end of treatment. It is also full of moving stories from children with brain tumors and their

families.This book is a gift and a welcome addition to the field of pediatric neuro-oncology. It

will help countless families and healthcare providers learn all the ramifications of diagnosing a

brain or spinal cord tumor in a child and the incredible turmoil that is subsequently experienced

by the family. This book should be on the shelf of every healthcare professional who deals with

children with brain and spinal cord tumors and should be made available to every family that

has a child diagnosed with a brain or spinal cord tumor.— Henry S. Friedman, MDDeputy

Director, The Preston Robert Tisch Brain Tumor CenterJames B. Powell, Jr., Professor of

Neuro-OncologyProfessor of PediatricsDuke University Medical CenterDurham, North

CarolinaIntroductionWe are all in the same boat, in a stormy sea, and we owe each other a

terrible loyalty.— G. K. ChestertonTania Shiminski-Maher, a nurse practitioner, has worked for

more than 30 years with children and teens who have brain and spinal cord tumors. Catherine

Woodman’s son Ethan is a long-term (12 years) survivor of medulloblastoma who is currently

in college. She is also a psychiatrist who works at a major medical center. Nancy Keene’s

daughter, diagnosed at age 3 with high-risk acute lymphoblastic leukemia, is now a 25 year old

out in the working world. We understand that nothing prepares a parent for the utter

devastation of having a child diagnosed with cancer. We have walked the path from that life-

changing moment through information gathering, treatment, rehabilitation, and management of

late effects. We know that fear and worry are lessened by having accurate information and

hearing the stories of other children and families who have walked the path before us. And we



are honored to share with you what we and many other parents and healthcare providers have

learned.What this book offersThis book is not autobiographical. Instead, we wanted to blend

basic technical information in easy-to-understand language with stories and advice from many

parents and children. We wanted to provide the insights and experiences of parents who have

all felt the hope, helplessness, anger, humor, longing, panic, ignorance, warmth, and anguish

of their children’s treatment for a brain or spinal cord tumor. We wanted parents to know how

other children react to treatment, and we wanted to offer tips to make the experience

easier.Obtaining a basic understanding of topics such as medical terminology, common side

effects of treatment, and how to interpret laboratory results can help improve quality of life for

the whole family. Learning how to develop a partnership with your child’s doctor can vastly

increase your family’s peace of mind. Hearing parents describe their own emotional ups and

downs, how they coped, and how they molded their family life around hospitalizations is a

tremendous comfort. And knowing there are other family members out there who hold their

breath with each observation scan hoping for stable results can help you feel less alone. Our

hope is that parents who read this book will find understandable medical information, obtain

advice that eases their daily life, and feel empowered to be strong advocates for their

children.The parent stories and suggestions in this book are absolutely true, although some

names have been changed to protect children’s privacy. Every word has been spoken by the

parent of a child with cancer, a sibling of a child with cancer, or a childhood cancer survivor.

There are no composites, no editorializing, and no rewrites—just the actual words of people

who wanted to share what they learned with families of children newly diagnosed with a brain

or spinal cord tumor.How this book is organizedWe have organized the book sequentially in an

attempt to parallel most families’ journeys through treatment. We all start with diagnosis, then

learn about the tumor and its treatment, try to cope with procedures, adjust to medical

personnel, and deal with family and friends. We all seek out various methods of support and

struggle with the strong feelings felt by of our child with a brain or spinal cord tumor, our other

children, and ourselves. We try to work with our child’s school to provide the richest and most

appropriate education for our ill child. And, unfortunately, we sometimes must grieve, either for

our child or for the child of a close friend we have made in our new community of families

dealing with brain tumors.Because it is tremendously hard to focus on learning new things

when you are emotionally battered and extremely tired, we have tried to keep each chapter

short. The first time we introduce a medical term, we define it in the text. Because both boys

and girls get brain and spinal cord tumors, we did not adopt the common convention of using

only masculine personal pronouns (e.g., he, him). We do not like using he/she, so we

alternated personal pronouns (e.g., she, he) within chapters. This may seem awkward as you

read, but it prevents half of the parents from feeling that the text does not apply to their child.All

the medical information contained in this second edition of Childhood Brain & Spinal Cord

Tumors is current as of 2013. As treatment is constantly evolving and improving, there will

inevitably be changes. For example, the technology that supports surgery and radiation

treatments continues to improve. Scientists are currently studying some new medications and

genetically determined responses to specific drugs that may dramatically improve treatments.

You will learn in this book how to discover the newest and most appropriate treatments for your

child. However, this book should not be used as a substitute for professional medical care.We

have included four appendices for reference: blood tests and what they mean; resource

organizations; books and websites; and a cancer survivor’s treatment record that should be

filled out at the end of treatment. This personal summary of treatment can be used to educate

all future healthcare providers about the types of treatment your child received and the follow-



up schedule necessary to stay healthy.How to use this bookWhile conducting research for this

book, we were repeatedly told by parents to “write the truth.” Because the “truth” varies for

each person, more than 100 parents, children with brain or spinal cord tumors, and their

siblings share portions of their experiences. This book is full of these snapshots in time, some

of which may be hard to read, especially by families of newly diagnosed children. Here are our

suggestions for a positive way to use the information contained in this book:Read the last

chapter first. Many children survive and it helps to read their stories.Consider reading only the

sections that apply to the present or the immediate future. Even if your child’s prognosis

indicates a high probability of cure, reading about recurrence or bereavement can be

emotionally difficult.Realize that only a fraction of the problems that parents describe will affect

your child. Every child is different; every child sails smoothly through some portions of

treatment but encounters difficulties during others. The more you understand the variability of

cancer experiences, the better you will be able to cope with your own situation, as well as be a

good listener and helpful friend to other families you meet with differing diagnoses and

circumstances.Take any concerns or questions that arise to your neuro-oncologist and/or nurse

practitioner for answers. The more you learn, the better you can advocate for your child.Share

this book with family and friends. Usually they desperately want to help and just don’t know

how. This book not only explains the disease and treatment but also offers dozens of concrete

suggestions for family and friends.If you want to delve into any topic in greater depth, Appendix

C, Books and Websites, is a good place to start. It contains a list of reputable websites and an

extensive list of books for parents and children of all ages. Reading tastes are very individual,

so if something suggested in the appendix is not helpful or upsets you, put it down. You will

probably find something else on the list that is more appropriate for you.Best wishes for a

smooth journey through treatment and a bright future for your entire

family.AcknowledgmentsThis book is truly a collaborative effort: without the help of many, it

would simply not exist. We give heartfelt thanks to our families and friends who supported us

along the way. Special thanks to our editor, Sarah Farmer, for her excellent editorial skills as

well as humor, patience, tact, and honesty when needed. Thanks to Alison Leake, who used

her eagle eye to copyedit the book, despite her busy work schedule. She did a great job!
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for Family, Friends, and Caregivers, 4th edition by Nancy Keene, and Childhood Cancer: A

Parent’s Guide to Solid Tumor Cancers, 2nd edition by Honna Janes-Hodder and Nancy

Keene.Despite the inspiration and contributions of so many, any errors, omissions,

misstatements, or flaws in the book are entirely our own.Chapter 1DiagnosisA journey of a

thousand leagues begins with a single step.— Lao-tzu“WE HAVE THE RESULTS OF THE

SCAN BACK; I’m afraid it’s bad news. Your child has a tumor.” For every parent who has heard

those words, it is a moment frozen in time. In one shattering instant, life forever changes.

Families are forced into a strange new world that feels like an emotional roller coaster ride in

the dark. Strong emotions will batter every member of the family. However, with time and the



knowledge that many children survive childhood brain and spinal cord tumors, hope will

grow.Signs and symptomsThe brain and spinal cord make up the central nervous system

(CNS). These organs coordinate all of the functions necessary for life, including breathing,

regulating heart rate, thinking, and moving. Tumors of the brain and spinal cord begin with the

transformation of a single cell. This renegade cell reproduces, creating more abnormal cells.

Eventually, this collection of abnormal cells forms a tumor in the brain or spinal cord. The

location of the tumor (also called a mass), its rate of growth, and the associated swelling

determine the signs and symptoms that develop in a child. Chapter 3, Types of Tumors,

provides in-depth descriptions of the various types of brain and spinal cord tumors.Parents are

usually the first to notice that something is wrong with their child. Occasionally, a pediatrician

notices a problem during a well-baby visit, or the tumor is discovered by chance on a scan or

other test. Unfortunately, some of the signs and symptoms of brain and spinal cord tumors

mimic common childhood illnesses, which can make diagnosis difficult.The following are some

of the signs and symptoms that may indicate the presence of a childhood brain

tumor:Headaches (often with early morning vomiting)DizzinessSeizures (convulsions)Staring

spellsLoss of peripheral visionDouble visionNystagmus (jiggling of an eyeball from side to

side)Inability to look upOne eye turns inward or outwardWeakness in hands on one or both

sides of the bodyUnsteady gaitChange in speechTrouble swallowingDrowsinessFacial drooping

or asymmetryNausea relieved by vomitingHormonal or growth problemsHearing lossChanges

in appetite or thirstBehavior changesChange in school performanceThe following are signs and

symptoms that may indicate the presence of a spinal cord tumor in a child:Back or neck pain,

which may awaken the child from sleepScoliosis (curvature of the spine, resulting in leaning of

shoulders to one side or a noticeable hump in the back)Torticollis (tilting of the head and upper

spine to one side)Weakness or sensory changes in arms or legsChanges in bowel and bladder

controlThese symptoms can be present for a long or short period of time, depending on the

location and growth rate of the tumor. A child with a brain or spinal cord tumor usually has

more than one symptom.Most parents react to their concerns by taking their child to a doctor.

Sometimes the symptoms are attributed to a normal childhood illness, and parents bring their

child in for more visits before a brain tumor is suspected. This is easier to understand when you

consider that, in their entire careers, most pediatricians see only one or two children with brain

or spinal cord tumors. Ultimately, the doctor orders a scan or refers the child to a specialist,

such as a pediatric neurologist, for further tests (see Chapter 6, Coping with

Procedures.)Alannah was 4 years old when she was diagnosed with a brainstem glioblastoma.

On December 23, my daughter’s school called my wife to have her pick up Alannah because

she had vomited, although she appeared fine afterward.On Christmas Eve, Alannah woke up,

and after playing for awhile, began complaining of a headache. We assumed she had picked

up some sort of virus at her school. Later that day, we went to my parents’ house for a

traditional Christmas Eve gathering. Alannah began having trouble walking, and appeared to

be looking at everything with her eyes shifted to the left. We laid her down in the guest room

and a few minutes later, she threw up again. We still figured that we were dealing with a “bug,”

so we cleaned her up and went home. The following morning, she seemed fine except that her

eyes were still fixed to the left. Later in the day, she started to have trouble with her balance

and walking again. We took her to our local urgent care, still expecting to be told that she had a

virus.First, she was examined by a nurse practitioner. After checking Alannah’s eyes, she

quickly called in the doctor on duty. After a brief examination, he told me that he wanted to

send her to the hospital by ambulance for a CT [computed tomography] scan. He said that

while it might be a virus affecting her brain, he wanted the scan done to be sure that nothing



else was wrong. Once we arrived at the hospital, several doctors examined Alannah. After

waiting for about 2 hours, the CT scan was performed. Shortly thereafter, the physician called

my wife and I out of the room and showed us the scan. She showed us what she called a

“mass” on Alannah’s brainstem, and told us that she would admit Alannah to the hospital and

order an MRI. After another couple of hours in the ER we were transferred to a room on the

fifth floor, in shock and disbelief, waiting for them to discover their mistake, and send us

home.The diagnosis of a brain or spinal cord tumor is sometimes not as quick as

Alannah’s:The first signs were so subtle: the slight but constant inward turn of our son’s left eye

became apparent to us within the first few months of life. By the time he was 7 months old, we

were concerned enough to bring it to our pediatrician’s attention. He felt it was just normal

uncoordinated eye movement. Every well-baby visit we brought the same problem to his

attention. When our son was a year old, we were finally referred to an eye specialist—a

pediatric ophthalmologist. Another year of visits began: the specialist insisted his eye was fine.

We were just as certain the eye wasn’t right, and we thought we could now see the eyeball

jiggling. Then the ophthalmologist referred us to a pediatric orthoptist at a local Lions’ Club

clinic. She listened to our concerns, examined our son’s eyes, and wrote a letter for our

pediatrician verifying the abnormalities. Based on her report, our pediatrician agreed to

schedule an MRI. Our son was 2 years and 2 months old by the time he was diagnosed with a

moderately large optic glioma.Where should your child receive treatment?After tentatively

diagnosing a brain or spinal cord tumor, most physicians refer the child to the closest major

medical center with expertise in treating children with brain and spinal cord tumors. It is very

important that your child is treated at a facility that has a full complement of specialists who are

experienced in treating children with cancer, who know the latest treatment and research

advances, and who work together as a team on behalf of your child. An effective treatment

team will include pediatric oncologists, neurosurgeons, radiation oncologists, pathologists,

pediatric nurse practitioners, child life specialists, rehabilitation specialists, education

specialists, psychologists, and social workers. Institutions that specialize in treating children

with brain and spinal cord tumors will provide state-of-the-art treatment, offering your child the

best chance for cure.Just after surgery, a number of doctors came by and introduced

themselves as members of our team. At first, I was startled to learn that a radiation oncologist

had been assigned to us, because radiation was not part of our son’s current treatment plan.

But then she explained that each member of the team would see us whenever we came to the

children’s hospital pediatric brain tumor clinic. I feel better knowing our child isn’t an unknown

quantity to these specialists, in case we ever do need them.Physical responsesMany parents

become physically ill in the weeks following diagnosis. This is not surprising, given that most

parents stop eating or grab only fast food, have trouble sleeping, and are exposed to all sorts

of illness while staying in the hospital. Every waking moment is filled with excruciating

emotional stress, which makes the physical stress much more potent.Our daughter had many

strong seizures while in the hospital, and my stomach would churn. I’d have to leave the

bedside when the nurse would come to help. I had almost uncontrollable diarrhea. Every new

stressful event just dissolved my gut; I could feel it happening.To try to prevent illness, it is

helpful to try to eat nutritious meals, get a break from your child’s bedside to take a walk

outdoors, and find time to sleep. Care needs to be taken not to overuse drugs or alcohol in an

attempt to control anxiety or cope with grief. Although physical illnesses usually end or improve

after a period of adjustment, emotional stress often continues throughout treatment.Emotional

responsesThe shock of diagnosis results in an overwhelming number of intense emotions.

Cultural background, individual coping styles, basic temperament, and family dynamics all



affect an individual’s emotional response to stress. There are no set stages of response, and

parents frequently find themselves vacillating from one emotional extreme to another. Many of

these emotions reappear at different times during the child’s treatment. All of the emotions

described below are normal responses to a diagnosis of cancer in a child.Children’s and teens’

emotional responses to diagnosis are discussed in Chapter 17, Communication and

Behavior.Confusion and numbnessIn their anguish, most parents remember only bits and

pieces of the doctor’s early explanations of their child’s disease. This dreamlike state is an

almost universal response to shock. The brain provides protective layers of numbness and

confusion to prevent emotional overload. This allows parents to examine information in smaller,

less-threatening pieces. Pediatric neurosurgeons and oncologists understand this

phenomenon and are usually quite willing to repeat information as often as necessary. Many

centers have nurse practitioners, physician assistants, and nurses who translate medical

information into understandable language and answer questions. Do not be embarrassed to

say you do not understand or that you forgot something you were told. It is sometimes helpful

to write down instructions and explanations, record them on a small tape recorder or

smartphone, or ask a friend or family member to help keep track of all the new and complex

information.When I left the doctor’s office, I was a mass of hysteria. I couldn’t breathe and felt

as if I was suffocating. Tears were flowing nonstop. I had lost total control of myself and had no

idea of how to stop my world from turning upside down.For a brief moment I stared at the

doctor’s face and felt totally confused by what he was explaining to me. In an instant that

internal chaos was joined with a scream of terror that came from some place inside me that, up

until that point, I never knew existed.DenialDenial is when parents cannot acknowledge what is

happening to their child. Psychologically, they are unable to accept it. Parents simply cannot

believe that their child has a life-threatening illness. Denial helps parents survive the first few

days after diagnosis, but gradual acceptance must occur so the family can begin to make the

necessary adjustments to treatment. Life has dramatically changed. When parents accept what

has happened, understand their fears, and begin to hope, they will be better able to advocate

for their child and their family.I walked into the empty hospital playroom and saw my wife

clutching Matthew’s teddy bear. Her eyes were red and swollen from crying. I had no idea what

had happened. A minute later the doctor came into the room with several residents (doctors

who are receiving specialized training after they completed medical school). He told me that

Matthew had a tumor and that he was very sick. I remember thinking that there had to have

been a mistake. Maybe he was reading the wrong chart? My initial reaction was that it was

physically impossible for one of my children to have a tumor. Tumors only grow in the elderly.

Kids don’t get tumors!GuiltGuilt is a common and normal reaction to a diagnosis of a brain or

spinal cord tumor. Parents sometimes feel they have failed to protect their child, and they

blame themselves. It is especially difficult because the cause of their child’s tumor, in most

instances, cannot be explained. There are questions: How could we have prevented this? What

did we do wrong? How did we miss the signs? Why didn’t we bring her to the doctor sooner?

Why didn’t we insist that the doctor do a scan? Did he inherit this from me? Why didn’t we live

in a safer place? Was it because of the fumes from painting the house? Why? Why? Why?

Nancy Roach describes some of these feelings in her booklet The Last Day of April:Almost as

soon as Erin’s illness was diagnosed, our self-recrimination began. What had we done to

cause this illness? Was I careful enough during pregnancy? We knew radiation was a possible

contributor; where had we taken Erin that she might have been exposed? I wondered about the

toxic glue used in my advertising work or the silk screen ink used in my artwork. Bob

questioned the fumes from some wood preservatives used in a project. We analyzed everything



—food, fumes, and TV. Fortunately, most of the guilt feelings were relieved by knowledge and

by meeting other parents whose children had been exposed to an entirely different

environment.It may be difficult to accept, but parents need to understand that they did nothing

to cause their child’s illness. Years of research have revealed little about what causes childhood

brain and spinal cord tumors or what can be done to prevent them.Fear and helplessnessFear

and helplessness are two faces of the same coin. Nearly everything about this new situation is

unknown, and the only thing parents really do know—that their child has a life-threatening

illness—is too terrifying to contemplate. Each new revelation about the situation raises new

questions and fears: Can I really flush a catheter or administer all these drugs? What if I mess

something up? Will my boss fire me if I miss too much work? Who will take care of my other

children? How do I tell my child not to be afraid when he can see I am scared to death? How

will we pay for this? The demands on parents’ time, talents, energy, courage, and strength are

daunting.I stood at the elevator bank in the basement of Children’s Hospital waiting for the

elevator, saying to all those around me: “I can’t even say those words out loud! Come on

everybody say it with me: My daughter has a brain tumor! A brain tumor! A b-r-a-i-n t-u-m-o-r!

Now that we know how to spell it, let’s say it over and over …

braintumorbraintumorbraintumorbraintumorbraintumor!” Needless to say, I’m sure all the docs,

nurses, and patients who were standing there with me just chalked it up to my temporary

insanity, shock, denial, and complete flip-out that I was going through.A child’s diagnosis

instantaneously strips parents of control over many aspects of their lives and can change their

entire world view. All the predictable and comforting routines are gone, and the family is thrust

into a new world that is populated by an ever-changing cast of characters (interns, residents,

fellows, pediatric oncologists, IV teams, nurses, and social workers); a new language (medical

terminology); and seemingly endless hospitalizations, procedures, and drugs. This transition is

especially hard on parents who are used to a measure of power and authority in their home or

workplace.My husband had a difficult time after our son was diagnosed. We have a traditional

marriage, and he was used to his role as provider and protector for the family. It was hard for

him to deal with the fact that he couldn’t fix everything.Until adjustment begins, parents

sometimes feel utterly helpless. Physicians they have never met are presenting treatment

options for their child. Even if parents are comfortable in a hospital environment, feelings of

helplessness may develop because there is simply not enough time in the day to care for a

very sick child, deal with their own changing emotions, educate themselves about the disease,

notify friends and family, make job decisions, and restructure the family schedule to deal with

the crisis. The sense of helplessness often diminishes as parents gain a better understanding

of the new environment and accept it as their new reality.It’s not a nice way to have to live.

What’s waiting around the next corner? That’s a scary question. One of my biggest fears is the

uncertainty of the future. All that we can do is the best we can and hope that it’s

enough.Sometimes I would feel incredible waves of absolute terror wash over me. The kind of

fear that causes your breathing to become difficult and your heart to beat faster. While I would

be consciously aware of what was happening, there was nothing I could do to stop it. It’s

happening sometimes very late at night, when I’m lying in bed, staring off into the darkness. It’s

so intense that for a brief moment, I try to comfort myself by thinking that it can’t be real,

because it’s just too horrible. During those moments, these thoughts only offer a second or two

of comfort. Then I become aware of just how wide my eyes are opened in the darkness.Many

parents explain that helplessness begins to disappear when a sense of reality returns. They

begin to make decisions, study their options, learn about the disease, and become comfortable

with the hospital and staff. As their knowledge grows, so does their ability to participate



constructively as members of the treatment team. For further information, see Chapter 7,

Forming a Partnership with the Treatment Team.However, do not be surprised if feelings of

fear, panic, and anxiety erupt unexpectedly throughout your child’s treatment.AngerAnger is a

common response to the diagnosis of a life-threatening illness. It is nobody’s fault that children

are stricken with brain and spinal cord tumors. Because parents cannot direct their anger at the

cancer, they may target doctors, nurses, spouses, siblings, or even their ill child. Because

anger directed at other people can be very destructive, it is necessary to find ways to express

and manage the anger.Life isn’t fair, but yet the sun still comes up each morning. To be angry

because your child has a brain tumor is normal. The question is where to direct that anger.

Sometimes I feel as if I’m angry at the entire world. In my heart, though, my outrage is directed

solely at each and every tumor cell feeding on my child.Expressing anger is normal and can be

cathartic. Trying to suppress this powerful emotion is usually not helpful. Some suggestions

from parents for managing anger follow.Anger at healthcare team:Try to improve

communication with the doctorsDiscuss your feelings with one of the nurses or nurse

practitionersDiscuss your feelings with social workersAsk to meet with members of the various

medical teams who are caring for your child to address or clarify communication issuesTalk

with parents of other ill children, either locally or by joining an online support groupAnger at

family:Exercise a little every dayDo yoga or relaxation exercisesKeep a journal or tape-record

your feelingsCry in the shower or pound a pillowListen to musicRead other people’s stories

about brain or spinal cord tumorsTalk with friendsTalk with parents of other ill childrenJoin or

start a support groupImprove communication within the familyTry individual or family

counselingLive one moment at a timeAnger at God:Share your feelings with your spouse,

partner, or close friendsDiscuss your feelings with clergy or church, synagogue, or mosque

membersRe-examine your faithKnow that anger at God is normalPrayGive yourself time to

healIt is important to remember that angry feelings are normal and expected. Discovering

healthy ways to cope with anger is vital for all parents.Sadness and griefNo one is prepared to

cope with the news that their child might die. Intense feelings of sorrow, loss, and grief are

common, even when the prognosis is good. Parents often describe feeling engulfed by

sadness. They fear they may simply not be able to deal with the enormity of the problems

facing their family. Parents grieve the loss of normalcy and realize life will never be the same.

They grieve the loss of their dreams and aspirations for their child. They may feel sorry for

themselves and may feel ashamed and embarrassed by these feelings.I have an overwhelming

sadness and, unfortunately for me, that means feelings of helplessness. I wish I could muster

up a fighting spirit, but I just can’t right now.While I have moments of deep sadness and

despair, I try not to let them turn into hours and certainly not days. I am too aware of the fact

that I may have the rest of my life to grieve.Parents also grieve the loss of the child they knew.

Children who achieve remission or cure from a brain or spinal cord tumor often have

permanent late effects from treatment. The loss of the child as he once was can be very

difficult for all members of the family.Parents travel a tumultuous emotional path where

overwhelming emotions subside, only to resurface later. All of these are normal, common

responses to a catastrophic event. For many parents, these strong emotions begin to become

more manageable as hope grows.HopeAfter being buffeted by illness, anger, fear, sadness,

grief, and guilt, most parents welcome the growth of hope. Hope is the belief in a better

tomorrow. Hope sustains the will to live and gives the strength to endure each trial. Hope is not

a way around, it is a way through. There is reason for hope.Thirty-five years ago, very few

children with brain or spinal cord tumors were cured. Technological advances, including

computer-assisted surgical planning, advanced imaging techniques, newer chemotherapy



drugs, and focused radiation therapies, have changed that. Additional research continues to

develop new treatments using gene therapy and individual tumor targeted therapies. Over the

last 4 decades, because of these advances, as well as research and participation in clinical

trials (see Chapter 5, Choosing a Treatment), many children are now long-term

survivors.Families often discover a renewed sense of both the fragility and beauty of life after

the diagnosis. Outpourings of love and support from family and friends provide comfort and

sustenance. Many parents speak of a renewed appreciation for life and consider each day with

their child as a precious gift.When we were given the diagnosis of glioblastoma multiforme

(GBM), it took time and layers of understanding before we could come to grips with everything.

This whole concept of brain disease is so frightening and so surreal; it can’t possibly be

grasped in a few weeks. We realized that the adjustment wouldn’t be made in a single step, but

that we’d reach plateaus of “new normal” along the way. In other words, don’t be surprised if

you feel like you have a pretty good grip on things and then suddenly lose it one day. As with

life as usual, some days will be better than others. If you feel deeply sad or completely

overwhelmed one day, remind yourself that it’s a mood like all the others in your repertoire, and

there is an excellent reason for it, but in time you will feel better able to cope.A Japanese

proverb says: “Daylight will peep through a very small hole.”The immediate futureYou are not

alone. Many have traveled this path before you and they will share their wisdom and support

with you. The next several chapters will help you understand your new reality and make the

decisions you will face at each stage of your journey. In their own words, parents will explain

the choices they made and how they adjusted, learned, and became active participants in their

child’s treatment. Sharing experiences with parents and survivors of childhood brain and spinal

cord tumors may help your family develop its own unique strategy for coping with the

challenges ahead.A Mother’s ViewMemory is a funny thing. I’d be hard-pressed to remember

what I had for dinner last night, but like many people, the day of the Challenger explosion and,

even further back, the day of John Kennedy’s death are etched in my mind to the smallest

detail.And like a smaller group of people, the day of my child’s diagnosis is a strong and vivid

memory, even seven years later. Most of the time, I don’t dwell on that series of images. It was,

after all, a chapter in our lives, and one that is now blessedly behind us. But early each

autumn, when I get a whiff of the crisp smell of leaves in the air, it brings back that dark day

when our lives changed forever.Many of the memories are painful and, like my daughter’s

scars, they fade a little more each year, but will never completely disappear. While dealing with

the medical and physical aspects of the disease, my husband and I also made many emotional

discoveries. We sometimes encountered ignorance and narrow-mindedness, which made me

more sad than angry. Mistakes were made, tempers were short, and family relations were

strained. But we saw the other side, too. Somehow, our sense of humor held on throughout the

ordeal, and when that kicked in, we had some of the best laughs of our lives. There was

compassion and understanding when we needed it most. And people were there for us like

never before.I remember two young fathers on our street, torn by the news, who wanted to help

but felt helpless. My husband came home from the hospital late one night to find that our lawn

had been mowed and our leaves had been raked by them. They had found a way to make a

small difference that day.Another time, a neighbor came to our house bearing a bakery box full

of pastries and the message that his family was praying for our daughter nightly around their

supper table. The image of this man, his wife, and his eight children joining in prayer for us will

never leave me.A close friend entered the hospital during that first terrible week we were there,

to give birth to her son. I held her baby, she held me, and we laughed and cried

together.Sometimes, when I look back at that time, I feel as though everything that is wrong



with the world and everything that is right are somehow distilled in one small child’s battle to

live. We learned so very much about people and about life.Surely people who haven’t

experienced a crisis of this magnitude would believe that we would want to put that time behind

us and forget as much of it as possible. But the fact is, we grew a little through our pain, like it

or not. We see through new eyes. Not all of it is good or happy, but it is profound.I treasure

good friends like never before. I view life as much more fragile and precious than I used to. I

think of myself as a tougher person than I was, but I cry more easily now. And sure, I still yell at

my kids and eagerly await each September when they will be out of my hair for a few hours

each day. But I hold them with more tenderness when they hop off the school bus into my

arms. And I like to think that some of the people around us, who saw how suddenly and

drastically a family’s life can change, hold their children a little dearer as well.Do I want to forget

those terrible days and nights seven years ago? Not on your life. And I hope the smell of

autumn leaves will still bring the memories back when I’m a grandmother, even if I can’t

remember what I had for dinner last night.— Kathy Tucker CURE Childhood Cancer

NewsletterRochester, NYChapter 2The Brain and Spinal CordThe world breaks everyone and

afterward many are strong at the broken places.— Ernest HemingwayA Farewell to ArmsIF

YOUR CHILD HAS A BRAIN OR SPINAL CORD TUMOR, it’s helpful to understand the basics

of brain and spinal cord anatomy. Learning about the structure and function of the brain and

spinal cord makes it easier to understand doctors’ explanations about types of tumors and

treatment plans.This chapter provides an overview of brain and spinal cord anatomy, with

several figures to help you visualize the different parts of the brain. It then discusses symptoms

associated with tumors in various locations in the brain and spinal cord. The chapter also

includes a table summarizing all the tumor locations and associated symptoms.The brainThe

brain, cushioned by watery fluid on all sides, resides inside the skull. It resembles a fleshy,

shelled walnut in shape. Like a walnut, it has two distinct but connected halves. These are

called the left and right cerebral hemispheres. Although the hemispheres appear to be mirror

images of each other, the similar-looking parts of each do different things.Like a walnut’s

exterior, the brain’s surface folds in and out. These wrinkles increase the surface area of the

brain. Its surface is divided by especially deep grooves, called fissures or sulci. The brain

contains major nerves—such as the optic nerves, which connect it to the eyes. There are also

nerves that control movement of arms and legs, the ability to maintain a heart rate, and level of

awareness. Blood vessels carry oxygen and nutrients to all parts of the brain and spinal cord,

and channels called aqueducts allow the watery fluid (called cerebrospinal fluid [CSF]) to move

throughout the brain and spinal cord (central nervous system or CNS).The brain has several

protective coverings that prevent injury. The bones of the skull and the spine provide the

outermost protection. Inside the skull are three thin membranes called the meninges, which

surround the brain and spinal cord. The outer meninge is called the dura mater, the inner

meninge is the pia mater, and the middle meninge, which carries the blood vessels, is called

the arachnoid (see Figure 2–1). The brain and spinal cord are also protected by the CSF that

flows between the layers of meninges.Figure 2–1: The meningesCerebrumThe largest region

in the brain is the cerebrum (also called the supratentorial region). It is made up of two cerebral

hemispheres (left and right). The two hemispheres are separated by a large groove, called the

cerebral fissure. Deep within the cerebral fissure is a bundle of nerve fibers called the corpus

callosum, which transmits information between the two sides of the cerebrum.The cerebrum

interprets sensory input from all parts of the body and also controls body movements. It is the

part of the brain responsible for thinking, reasoning, learning, controlling movement, and

processing emotions and memories.The cerebrum is divided into four areas (called lobes) on



each side of the brain: the frontal, temporal, parietal, and occipital lobes. The corpus callosum

connects the two parts of each lobe on both sides of the brain. Structures on one side of the

brain control the opposite side of the body. For example, any movement of the arms and legs

on the right side of the body is controlled by the left cerebral hemisphere.Your child’s doctors

will attempt to determine which side of your child’s brain is dominant. Dominance is important

for tumors that are near the hearing or speech and language processing areas. It may be

difficult for the surgeon to remove all of the tumor on a dominant side in these areas without

damaging speech or hearing. Pre-operative testing (functional MRI scans) and intraoperative

monitoring (mapping) are vital when dealing with tumors in the dominant hemisphere. These

tools, discussed in Chapter 6, Coping with Procedures, and Chapter 10, Surgery, allow the

surgeon to remove as much tumor as possible while preserving function. The parts of the

cerebrum are shown in Figure 2–2.Frontal lobesThe frontal lobes, located directly behind your

forehead, are your brain’s main planning and personality centers. They process and store

information that helps you think ahead, use strategy, and respond to events based on past

experiences and other knowledge. A small part of the frontal lobe is involved in articulating

speech. Another small strip of the frontal lobe helps control movement. Malfunctions in the

frontal lobe may lead to poor planning, impulsiveness, and certain types of speech problems.

Symptoms are more pronounced if the tumor crosses the corpus callosum and affects both

frontal lobes. Symptoms of frontal lobe tumors include:SeizuresChanges in ability to

concentratePoor school performanceChanges in social behavior and personalityFigure 2–2:

Basic brain anatomyToward the back section of the frontal lobe is the motor cortex, the part of

the brain that controls movement of the head and body parts on the opposite side of the body.

Because the location of motor nerves varies a little in each person, mapping of the motor

cortex using a functional MRI, and using this information while monitoring during surgery, helps

surgeons know the exact location of these nerves so as not to injure them during tumor

removal. For more information, see the “MRI” section of Chapter 6, Coping with Procedures,

and the “Intraoperative monitoring” section of Chapter 10, Surgery.Temporal lobesThe temporal

lobes are located at the sides of the brain. Hearing, memory, and speech and language

processing are managed by the temporal lobes. They are the places where information taken

in from the various senses is integrated, permitting complex thoughts, movements, and

sensations to be formulated and acted upon. Within the temporal lobes is the amygdala, which

controls social behavior, aggression, and excitement. The hippo-campus, located in the

temporal lobes, is involved in storing memories of recent events. Depth perception and sense

of time are also controlled by the temporal lobes.Tumors in the temporal lobes can cause

seizures and changes in behavior. When a tumor grows in the temporal lobes, the brain has a

hard time filtering out extra information, and sensory information and memories may start to

blend together in unfamiliar ways. Sounds may be perceived as having colors, for example, or

your child may have an unsettling feeling of déjà vu.Our son is now 6 years old, and he’s had

his brain tumor since he was a baby, so he’s lived with it for quite a while. He has partial

complex seizures that cycle from one a week to two or three times a day for a couple days a

week. This has been going on regardless of what medication we’ve used, so far.They start with

a blank stare, then he says, “Um, um” or “Mom, Dad” a few times, or sometimes, if it’s at night,

he may be more disoriented and cry out. Then he flushes pink, sometimes he smacks his lips

or picks at his clothes with his fingers. At one point, you can tell he can’t hear or even see, but

then he becomes more aware, and he’ll take a breath when we ask. Then he usually spits up

and wants to nap.And the medications can cause their own side effects, like dull affect,

behavior changes, and light sensitivity. Our neurologist’s office had a poster up about an



epilepsy support group in the area, so I’ve been going to those.Figure 2–3: MRI showing

temporal lobe tumorParietal lobesDirectly behind the frontal lobes and above the temporal

lobes are the parietal lobes. In some people, the motor cortex, which controls arm and leg

movement, extends into the parietal lobes. The parietal lobes process all sorts of sensory

information coming in from the body, including data about temperature, pain, and taste. The

parietal lobes also control language and the ability to do arithmetic. When the parietal lobes

are not functioning properly, sensory information is not processed correctly, and your child may

have a hard time making sense of her environment.The rear of each parietal lobe, next to the

temporal lobe, has an area important in processing the auditory and visual information needed

for language. When children have tumors in these lobes, they do not understand what is being

said when someone speaks to them.Abnormal movements or weakness in the arms and legs,

memory problems, language problems, and seizures are associated with tumors in the parietal

lobes. During a seizure affecting these areas, strange physical sensations may be felt, such as

a crushing pressure or a tingling feeling in part of the body.Megan was 20 months old when we

found out that she had an anaplastic ependymoma occupying the entire left occipital-parietal

region of her brain (about half the size of her little head). For 6 to 8 weeks, she had sporadic

vomiting and crabbiness in the morning. By the time we’d arrive at the doctor’s office, she

would be fine. Then she developed a right-sided tremor that was so strong it shook her whole

body when she tried to use her right arm. The pediatrician ordered an MRI and found the brain

tumor.Occipital lobesThe occipital lobes serve as the visual centers of the brain. They are

responsible for making sense of the information that comes to the brain from the eyes through

the optic nerves. The left occipital lobe deals with input from the right eye, and the right lobe

deals with input from the left eye. Tumors in the occipital lobes are associated with visual field

cut (loss of central or peripheral vision) on one side or the other.Posterior fossaThe posterior

fossa (also called the infratentorium) is located at the very back of the brain, on top of the

spinal cord. It includes the cerebellum, the brainstem, and the fourth ventricle (see the

“Ventricular system” section and Figure 2–6 later in the chapter).Figure 2–4: Side view of the

brainSixty percent of all childhood brain tumors originate in the posterior fossa. Symptoms of

tumors in this area of the brain include:Signs of increased intracranial pressure (headache,

vomiting, unsteady gait, double vision, sleepiness, or lethargy)Weakness of cranial nerves

(visual or hearing problems, weakness or drooping on one side of the face, eye movement

problems, difficulty swallowing, difficulty breathing)Unsteady gait (ataxia)CerebellumThe

cerebellum is about one-eighth the size of the cerebrum. Tumors growing in the cerebellum can

cause coordination and balance problems. The child may have an uneven walking pattern or

may continually fall to one side. Difficulty judging distances or reaching for and grabbing an

object are symptoms of a tumor in this area.Red-headed, 2-year-old Matthew had vomiting

almost every day. After 3 months of running back and forth to the doctor, the babysitter and I

noticed some “tipsy walking,” as we called Matt’s ever-so-subtle dizziness. A call to the doctor

with this report led us to the office of a neurologist. A neurological exam and a little observation

found us with an order to have an MRI to rule out a brainstem tumor. The neurologist was sure

the diagnosis was going to be benign vertigo of infancy, something usually outgrown by the

age of 3. Whew, 1 more year of the vomiting and we’d be done. Wrong again. The neurologist

told us our son had a brain tumor (medulloblastoma, on the floor of the fourth ventricle), that it

was malignant, and he would need surgery as soon as possible. His tumor was located in the

cerebellum, at the base of the brainstem, right where the circuits for all vital functions are

connected.BrainstemThe brainstem is the relay center for transmitting messages between the

brain and other parts of the body. All sensory information from the body goes through the



brainstem on its way to the rest of the brain, and all motor messages from the brain to the rest

of the body travel through the brainstem. The three parts of the brainstem are:Midbrain, which

processes vision and hearing and coordinates sleep and wake cyclesPons, which controls eye

and facial movements and links the cerebellum to the cerebrumMedulla, which controls

breathing, swallowing, heart rate, and blood pressureThe 12 cranial nerves originate in the

brainstem, primarily in the pons and medulla. They control eye and facial movements, vision,

taste, hearing, swallowing, and movement of the neck and shoulders.Symptoms of tumors in

the brainstem include:Abnormal eye movements or a droopy eyelidDrooping of the face or

facial asymmetryDifficulty swallowing or breathingAn uneven walking patternWeakness on one

or both sides of the body, often seen first in an arm and/or a legAyla’s eyes were “off” from

each other. Her right eye would look at you and the left eye would go off. Our pediatrician

thought it could be cross-eye, and suggested waiting it out, but in another week, her eye was

completely turned in and you couldn’t even see the pupil. The eye doctor we saw said there

was no reason that he could see for her eyes to cross, so we went to a neurologist, who did a

neurological exam, and said Ayla showed no neuro problems. But, he ordered a scan just in

case, not expecting to find anything. He thought it could possibly be a virus. The scan found a

5x5 cm tumor in the posterior fossa, cerebellopontine angle, fourth ventricle, and arising from

the brainstem.DiencephalonNear the center of the brain is the diencephalon, which is made up

of several tiny but extraordinarily important structures: the thalamus, the hypothalamus, the

pituitary gland, and the pineal gland.All sensory information passes through the thalamus

before being sent to the forebrain for more advanced interpretation—except for information

gathered via the sense of smell, which takes a different route. The hypothalamus is small, but it

has a big role in managing everything from hunger to digestion to muscle contractions. It has

direct control over the pituitary gland, which produces hormones and similar chemicals. The

pineal gland helps to govern the body’s sense of time and rhythm, including regulation of the

reproductive cycle.Tumors that grow in the diencephalon cause:Disruption of hormone

productionAbnormal growth (usually delayed growth)Excessive thirst and frequent

urinationDrowsiness or changes in level of consciousnessDifficulty with visionMemory

problemsWeakness of one or both sides of the bodyFlorence has recovered from a

germinoma, a malignant tumor of the pituitary gland. She was ill from ages 11 to 15, and the

diagnosis took 2 years. This tumor seems to be very rare. Prior to diagnosis, there was a long

period of weight loss, incessant thirst, and teachers and doctors who kept saying this was all

psychological. Florence would get up in the morning, go to the kitchen, and start the awful

drinking, glass after glass. One time I really lost it. I shouted at her, “Why are you doing this?

Do you know what you are doing? You are going to make yourself very ill. Do you know what

manipulative behavior is?” I shouted and shouted; she didn’t argue or cry. She just stood there

and smiled at me sadly. She said, “I just can’t help it.” I thought, “That is it. This is a real illness.”

By then she was thin and she hadn’t grown for months.A young doctor gave her an injection of

vasopressin. The effect was miraculous; she ran along the corridor, skipped up and down, she

felt marvelous. The young doctor came back, very excited. He said, “We have a very good

result.” I stared at him. He said, “Well, perhaps a bad result from your point of view. Florence

has diabetes insipidus. This is a permanent condition, the hormone which governs her kidneys

is not being produced, and she has been drinking to stop herself from dying of dehydration.”

After more searching, I finally found a consultant, and when he heard the symptoms, he said

he knew what the cause could be. It was a germinoma—a rare tumor whose symptoms often

begin with diabetes insipidus.Optic nervesThe optic nerves carry information from the eyes to

the occipital lobes. The nerve from the right eye goes to the left occipital lobe, and the nerve



from the left eye goes to the right occipital lobe. These two nerves cross at a place called the

optic chiasm, near the hypothalamus. Tumors that affect the optic nerves cause changes in

visual acuity (the ability to see) or visual fields (peripheral vision).After they discovered the

optic tract tumor on the MRI, they sent us to vision specialists at the eye clinic. There Jamie

saw an ophthalmologist who checked for optic nerve swelling, an orthoptist who checked

acuity, and a visual function specialist, who found a complete loss of left-sided peripheral

vision. The field cut is especially noticeable when he’s in new environments, and he bumps into

things on the left, although mostly he remembers to make the extra effort to turn his head to

check out things on that side.Spinal cordAt the base of the brain (in the back), the brain

becomes the spinal cord—a long, tough bundle of nerve fibers that runs down the back and is

protected from harm by the vertebrae of the spine. The spinal cord is the pathway for nerve

impulses that travel to and from the brain to all parts of the body. Tumors can grow inside or

outside the spinal cord or, in some cases, twine around the cord. Symptoms of tumors in the

spinal cord include:Back or leg pain that awakens the child from sleepCurvature of the

spineWeakness in arms or legsChanges in sensation (tingling, numbness) in the back, arms,

or legsChanges in bowel and bladder functionDanny (age 8) began having infrequent bouts of

headaches and vomiting at odd times, not always in the morning. He also told me that he was

having strange half-second blackouts. After a couple visits to the pediatrician, we found he had

swelling of the optic discs, papilledema. Other than that, he passed all neurological tests.

Finally, a CT scan showed hydrocephalus. Just before a shunt was placed, an MRI of the head

showed multiple lesions all over the brain. Our doctors recommended a spinal MRI to check if

the brain lesions were spread from the spine. The MRI of the spine showed the same pattern

of unusual lesions. It was like a sugar coating all along the meningeal lining of the spine

without any hard central mass.Figure 2–5 shows an MRI scan of a tumor causing the spine to

curve.Figure 2–5: A spinal cord tumorVentricular systemThe ventricular system, shown in

Figure 2–6, is made up of four fluid-filled chambers in the brain, called ventricles. These areas

in the brain circulate CSF that bathes the brain and spinal cord. Under normal conditions, the

brain produces approximately 1 pint of CSF a day. Healthy bodies absorb the amount produced

each day. Disruptions in the balance between the amount of CSF produced and reabsorbed

can result in too much CSF, which increases the pressure in the brain. This fluid buildup, called

hydrocephalus, occurs in two ways:A tumor grows in or pushes into a ventricle, blocking the

normal flow of CSFBlood, tumor cells, a scar, or dead tissue obstructs the subarachnoid space

and prevents the absorption of CSFFigure 2–6: The ventricular systemMy son Paul had

multiple admissions for pneumonia and a collapsed lung as a baby. The doctors were sure he

had cystic fibrosis. After many tests, they decided maybe they were wrong. Summer started

and everything was going well. In August he again started getting sick. Over the next 2 months,

Paul’s balance deteriorated. By October he could no longer walk. Our family doctor sent us to

see a neurologist. On the day of our appointment, we went to the neurologist and were told we

didn’t have an appointment, that we would have to reschedule. The nurse had forgotten to write

us in the book. I insisted we be seen and we sat in the office until the doctor saw us. The

doctor thought Paul might have muscular dystrophy. She wanted to do a baseline MRI. We took

the films back to her office to view after the MRI. She told us Paul had hydrocephalus. She was

showing us the films and explaining, when she said, “Oh my God, he has a tumor. I’m so sorry.”

They started preparing to admit him to pediatric intensive care unit. His hydrocephalus was life-

threatening and he was in surgery 3 hours later to place a VP shunt. Paul had his tumor

completely removed; he was 21 months old. His tumor was in the posterior fossa and was

determined to be an ependymoma.Table of symptoms based on tumor locationThe table below



summarizes the symptoms associated with tumors in various parts of the brain.Part of the

BrainSymptomsFrontal lobes• Seizures• Changes in ability to concentrate• Poor school

performance• Changes in social behaviors and personalityTemporal lobes• Partial complex

seizures (staring spells)• Behavior problems (aggressive, impulsive)Parietal lobes• Seizures

often involving shaking of an arm or leg on the side that is opposite of the tumor• Difficulty

processing information• Language and memory problems• Weakness of arm or leg on side

opposite of tumorOccipital lobes• Loss of central or peripheral visionCerebellum• Problems

with balance• Uncoordinated gait• Difficulty judging distancesBrainstem• Abnormal eye

movements or a droopy eyelid• Drooping of the face or facial asymmetry• Difficulty swallowing

or breathing• An uneven walking pattern• Weakness on one or both sides of the body, often

seen first in an arm and/or a legDiencephalon• Disruption of hormone production• Abnormal

growth• Excessive thirst and frequent urination• Drowsiness• Difficulty with vision• Memory

problems• Weakness of one or both sides of the bodyOptic nerves• Visual changes (loss of

peripheral vision, decrease in visual acuity)Spinal cord• Back or leg pain that awakens the child

from sleep• Curvature of the spine• Weakness in arms or legs• Changes in sensation (tingling,

numbness) in the back, arms, or legs• Changes in bowel and bladder functionVentricular

system• Hydrocephalus• Lethargy• Headache• VomitingIncreased intracranial pressureA

general term for symptoms that result from the mass of the tumor occupying space within the

brain is “increased intracranial pressure.” As the mass grows it compresses the brain, causing

pressure. Pressure also increases if the tumor obstructs the normal fluid pathways, causing

hydrocephalus. Symptoms of increased intracranial pressure include:Double vision or other

visual changesPressure on the optic discs (called papilledema), seen by a physician when

looking into eyes with an ophthalmoscopeHeadaches (which awaken the child from

sleep)Vomiting (typically in the morning, which often temporarily relieves the nausea and

headache)Unsteady gaitSleepiness or lethargyMemory problemsIn July, Jennifer had her

second appointment with a doctor in 1 weeks’ time because her headaches were so severe.

The primary physician sent Jennifer to the hospital for a CT scan. I figured it would be in a

couple of weeks due to the holiday weekend. He said within 2 hours. The nurse was drawing

Jennifer’s blood, when another nurse came in and said that the hospital wants Jennifer down

there as soon as possible. They were holding the radiologist there, waiting on Jennifer. We left

the primary physician’s office around 11 a.m., and at noon, I was informed that Jennifer had an

abnormality found on the brain. We were told to go to lunch and then report to the MRI

department around 1 p.m. We reported to the MRI department and were told that Jennifer

would be admitted to the hospital as soon as the MRI was done. I asked, “Would someone like

to tell me what is going on?” I saw a telephone and called Jennifer’s primary physician. This

was the first time that I did not have to speak to a nurse; he got right on the phone. He said, “I

am so sorry, I was waiting on the results of the MRI and was going to talk to you and Jennifer.

The CT scan revealed a huge mass on the left side of the brain.”From the CNS to the bodyThe

brain and spinal cord, which make up the CNS, communicate with the rest of the body via

nerves. Nerves are thin strings of tough fiber that extend throughout the body. The brainstem

and spinal cord branch off into many nerves that carry information to and from every part of the

body. Together, these nerves are known as the peripheral nervous system.The peripheral

nervous system carries commands from the CNS to various body parts and returns information

gathered from your senses. For example, nerves close to the skin’s surface are sensitive to

touch and tell the brain if they notice a crawling sensation. In response, your brain may trigger

commands that cause you to absentmindedly brush a hand over the affected area or scratch

it.Other nerves transmit information to and from the body’s internal organs, including the heart,



stomach, and intestines. These nerves and the parts of the spinal cord and brain that control

them are called the visceral or autonomic nervous system.Most of the time, the workings of the

peripheral, autonomic, and central nervous systems go completely unnoticed. The majority of

their interconnected activities concern basic physical functions: breathing, digesting food,

producing hormones, pumping blood, and the like. Although it’s possible to stop and

purposefully make yourself aware of some of these processes, most people pay no attention

as long as everything is working well. Brain and spinal cord tumors disrupt the normal, smooth

functioning of these nervous systems.At the hospital a tall dark-haired man met us in his office

with a firm handshake. His kind brown eyes looked into mine. They held compassion and

looked straight into me. They were willing eyes that held the horizon of the unknown. He was to

be our neurosurgeon.He showed us the scans from the MRI. It was like looking at a large

negative. It is a picture of a slice from the body—as if you put a potato or an egg in a slicer and

pulled out one slice to examine it. A foreign, alien feeling gripped me. From nothing wrong to

brain tumor. This should not be happening. This was not normal. This is something that

happens in someone else’s life. Slow down. I wanted to say. Show me. Point with your finger to

where it is. Tell me what is supposed to be in this picture and what is not?That lemon-sized

spot. That’s not supposed to be there? Well, what is it? He explained that the best procedure

would be to perform a craniotomy and surgically remove the tumor, find out what kind it was,

and proceed from there. In just a few hours we went from suntanned vacationers to scared

parents giving permission for someone to surgically explore our child’s brain.I wanted to slip

away. I wanted to hold the picture in my hands and study it. I wanted to zoom in on the

unwanted mass and understand why it was there. The mass, what does it mean? She’s that

sick. She’s sitting in my lap. She can walk. She can smile. She looks normal. Can an intruder

hide that well? The scans are removed. I didn’t hold them. She’s in my lap. I’m supposed to be

strong.We left the office and went to Admitting. It takes a long time to process the papers.

Another opinion, yes, another opinion would be good. Yes, we probably should ask for a

second opinion. We were at the best facility, weren’t we? We were with the best doctors. It was

Friday night. Who would give us a second opinion tonight? She was being admitted. Should we

wait? Could we wait? We risked a stroke, death, physical impairment.I have learned since that

the damage done in a rush surgery or by inexperienced hands results in handicaps that might

have been prevented. I was lucky not to know this.At 4:30 p.m. a nurse called the waiting room.

She was out of surgery and the neurosurgeon would be coming to talk with us. The man with

the silent eyes approached. I rose. Knowing that what he said would change me. If she had

survived the surgery, what would her life be like? If she had not survived, how would I?He

approached the waiting room with a lightness in his step. Coming straight to the point he said,

“Your daughter had an astrocytoma. Her surgery was longer than normal because the tumor

was embedded in her brainstem. There is the possibility that some small part of the tumor is

still remaining. This will be followed by future CT scans and MRIs.”I was seized by an incredible

urgency to see her face. I needed to see her. To prove to myself that all of this had been real.

And to prove she was still here. She was in recovery. I stood over her and reached for her

hand. Her head was turned to one side and I tried to find her eyes. The room was cold and

silent except for the beeps of the monitors. She looked small in the huge bed. There was a

bandage around her head. It smelled like cold. It felt like cold. It was a place you would run

from if you could. I stood there knowing she might not be okay. She might not ever run or laugh

or play. This is the moment for prayers. And you hope.She opened her eyes as if she came

from heaven. Her eyes lighting a cathedral with a single candle.Chapter 3Types of

TumorsFresh activity is the only means of overcoming adversity.— Johann Wolfgang von



GoetheTUMORS IN THE BRAIN OR SPINAL CORD (also called central nervous system

tumors) account for 25 percent of all childhood cancers and are the second most common

cancer in children. Symptoms vary depending on the location of the primary tumor. Tumors in

the brain and spinal cord may exist for long periods with no growth, or they can dramatically

increase in size in just a few days. Recent advances in diagnosis and treatment have improved

the long-term survival rates for many children with brain or spinal cord tumors.This chapter

begins with a discussion of the causes of brain tumors. It then describes the many types of

brain and spinal cord tumors, including their typical location, rate of growth, and treatment. It

ends with a brief overview of the most commonly used treatments for brain and spinal cord

tumors.Who gets central nervous system tumors?More than 4,000 children younger than age

20 are diagnosed with brain or spinal cord tumors in the United States each year. Because

there are many different kinds of brain and spinal cord tumors, the number of children

diagnosed with each particular type is small. The incidence of childhood brain and spinal cord

tumors is higher in males than females, and higher among white children than any other racial/

ethnic group.Genetic factorsMost brain and spinal cord tumors occur randomly and have no

apparent cause. They are, however, associated with several inherited syndromes such as Von

Recklinghausen neurofibromatosis, tuberous sclerosis, Turcot syndrome, Li-Fraumeni

syndrome, and von Hippel-Lindau syndrome. Children with these genetic conditions have a

greatly increased risk for developing brain tumors. Together, however, they account for less

than 5 percent of childhood brain and spinal cord tumors. Because of their high risk for tumors,

children with these conditions get periodic MRI scans and other evaluations to check for

tumors.Environmental factorsVery little is known about environmental causes of brain or spinal

cord tumors. The best-documented cause of brain tumors is previous radiation to the brain. The

risk of a second brain tumor increases with the dose of radiation received.Other environmental

factors, such as electromagnetic radiation and pesticide exposure, have not been confirmed as

causes of brain and spinal cord tumors. Many research studies have evaluated possible

environmental causes, but no conclusive results have yet been found.Types of brain and spinal

cord tumorsTumors of the brain and spinal cord are classified based on the cell from which

they originate and by their rate of growth. Slow-growing tumors are sometimes present for

months or years. Symptoms of slow-growing tumors are subtle and these tumors are

sometimes found incidentally. Symptoms that develop over a short period of time usually

indicate the presence of a fast-growing tumor.To identify the type of tumor, a sample of the

tumor is obtained during surgery (biopsy or tumor removal). Then, a pathologist (a doctor who

specializes in examining body tissues) looks at one or more pieces of the tumor under a

microscope. Unfortunately, it can be difficult to classify some brain tumors. Different

pathologists may look at the same tumor sample and give it a different name. Sometimes it is

necessary to have several neuropathologists examine the tumor samples before a diagnosis

can be reached. This process can be very frustrating and confusing for parents.In this chapter,

the most common types of tumors found in the brain and spinal cord are described and

alternative names for the same tumors are provided. The most common types of childhood

brain and spinal cord tumors are:AstrocytomasAtypical teratoid/rhabdoid tumors (AT/

RT)Brainstem gliomasChoroid plexus tumorsCraniopharyngiomasEpendymomasGerm cell

tumorsMedulloblastomasOptic pathway and hypothalamic gliomasPrimitive neuroectodermal

tumors (PNET)Malignant or benign tumor?The terms malignant and benign are confusing

when applied to many brain and spinal cord tumors. All fast-growing tumors are considered

malignant. Even if entirely removed with surgery, these tumors will usually grow back unless a

child undergoes further treatment such as radiation and/or chemotherapy. Thus, the terms



“malignant,” “fast-growing,” or “cancer” usually mean the same thing when used to describe fast-

growing brain and spinal cord tumors.Slow-growing tumors (also called low-grade tumors) are

technically classified as benign. If these tumors are totally removed with surgery, they rarely

regrow. Many slow-growing tumors, however, are found deep within the brain or brainstem,

where aggressive surgery is not possible. In these cases, other treatments (like chemotherapy

and/ or radiation) are used in an attempt to shrink or halt further tumor growth. Therefore, even

if a tumor deep in the brain is slow-growing, it may require the same treatments as malignant

brain tumors—and these treatments can cause the same long-term side effects. Some

healthcare providers call benign tumors that are deep in the brain “malignant by location.”In this

book, tumors are referred to as fast-growing or slow-growing. However, one must also consider

the location of the tumor to understand the symptoms, likelihood of successful treatment, and

possibility of late effects.A discussion of the specific tumor types (in alphabetical order)

follows.AstrocytomasAstrocytomas (also called gliomas) are the most common type of brain

and spinal cord tumor in children. They develop from brain cells called astrocytes. They can be

slow-growing or very fast-growing and can arise anywhere in the brain or spinal cord. About 80

percent of astrocytomas are slow-growing.Common names of slow-growing astrocytomas or

gliomas include:Juvenile pilocytic astrocytomaOligodendrogliomaMixed

gliomaGangliogliomaSubependymal giant cell astrocytoma (SEGA)Pleomorphic

xanthoastrocytoma (PXA)Slow-growing astrocytomas in the brain: Slow-growing astrocytomas

in the brain usually arise in the cerebral hemispheres, the cerebellum, or in the thalamus and

hypothalamus. If a slow-growing astrocytoma is in an accessible location, surgery is the

primary treatment. Surgery is possible in many areas of the cerebrum and is always possible in

the cerebellum. Multiple surgical procedures may be needed if the neurosurgeon is unable to

remove the entire tumor during the first surgery. Chemotherapy and radiation are used for slow-

growing tumors that are deep within the brain (hypothalamic or optic pathway glioma) where

surgery is not possible, or when only part of the tumor is removed.Slow-growing astrocytomas

in the spine: Slow-growing astrocytomas account for 75 percent of all spinal cord tumors in

children. Surgery is the primary treatment, but it is usually not possible to remove all of the

tumor. Multiple surgical procedures are generally needed if the tumor regrows. Radiation

therapy is used for tumors that grow despite multiple surgeries. Chemotherapy is not usually

given to children with slow-growing spinal cord tumors, so its effectiveness is unknown.Fast-

growing astrocytomas in the brain: Some astrocytoma tumors (20 percent) grow rapidly. They

usually grow in the cerebrum or brainstem, and are rarely found in the spinal cord. The three

types of fast-growing astrocytomas are:High-grade anaplastic astrocytomaGlioblastoma

multiformeGliomatosis cerebriFast-growing astrocytomas are difficult to cure even with the

most aggressive treatments. Surgery, followed by aggressive multi-drug chemotherapy and

radiation therapy, is used to treat these tumors. High-dose chemotherapy followed by an

autologous stem cell transplant is also sometimes used to treat fast-growing astrocytomas that

do not respond to chemotherapy (see Chapter 14, Peripheral Blood Stem Cell

Transplantation).Atypical teratoid/rhabdoid tumorAtypical teratoid/rhabdoid tumors (AT/RTs) are

fast-growing and occur most often in children younger than age 2. They account for less than 2

percent of all childhood brain tumors. They can be found anywhere in the brain, and they can

quickly spread throughout the brain and spinal cord.Figure 3–1: MRI showing astrocytoma with

associated cyst in the cerebellumTreatment generally involves surgical removal of the tumor

and then cycles of high-dose chemotherapy, each followed by a stem cell transplant (called

tandem transplants). Radiation therapy may also be used.Brainstem gliomasAstrocytomas that

grow in the brainstem are called brainstem gliomas. They make up 10 to 15 percent of all



pediatric brain tumors. Ninety percent of these tumors are fast-growing and cause rapidly

developing symptoms. They usually involve the pons (also known as pontine gliomas) and

have a diffuse appearance on the MRI scan. Radiation therapy, sometimes with chemotherapy,

is the treatment for brainstem gliomas. Surgery is not a treatment option because aggressive

surgery in the brainstem is life-threatening and results in severe neurological

impairment.Figure 3–2: MRI showing diffuse brain stem tumor viewed from aboveAbout 10

percent of brainstem tumors are slow-growing brainstem gliomas. They usually are located in

the medulla, and symptoms develop over a long period of time. Treatment generally involves

radiation and observation. Surgery is not typically an option.Choroid plexus tumorsChoroid

plexus papillomas (slow-growing) and choroid plexus carcinomas (fast-growing) arise from the

choroid plexus, which is the part of the brain that produces cerebrospinal fluid. These tumors

account for 1 to 3 percent of all childhood brain tumors and most often occur in infants. The

tumor is usually diagnosed at the same time as hydrocephalus (excess fluid in the brain). For

choroid plexus papillomas, surgery is the treatment. For choroid plexus carcinomas, surgery

followed by chemotherapy and/ or radiation is the treatment. More than one surgery is

sometimes needed for both types of choroid plexus

tumors.CraniopharyngiomasCraniopharyngiomas grow in the area of the brain that contains

the hypothalamus, pituitary, and optic chiasm (called the supraseller region). They account for

approximately 5 to 10 percent of all childhood brain tumors. Treatment is controversial because

aggressive surgery often cures the child, but can cause life-long memory, visual, behavioral,

and hormonal problems. To lessen long-term side effects, a common treatment option is the

removal of part of the tumor followed by radiation therapy. Proton beam radiation is sometimes

used to treat these tumors. If the tumor has a large cyst associated with it, treatment may

include directly injecting chemotherapy into the cyst to reduce its

size.EpendymomasEpendymomas make up 8 to 10 percent of childhood brain tumors. They

develop in the cells that line the ventricles of the brain. About 70 percent of ependymomas

occur in the posterior fossa, usually in the fourth ventricle. Ependymomas can also occur in the

cerebral hemispheres and in the spinal cord.Surgery is the first treatment for ependymomas. It

can be difficult, however, to totally remove an ependymoma in the fourth ventricle because it is

so close to the brainstem. Treatment of ependymomas after surgery has historically been

controversial. Following surgery, some neuro-oncologists recommend only observation if there

is no evidence of residual disease. Other neuro-oncologists recommend local radiation therapy

even if there is no evidence of residual disease. If there is residual tumor after surgery, then

radiation therapy with or without chemotherapy is given.Germ cell tumorsThese tumors arise

from various types of germ cells that produce hormones. Part of determining the specific type

of germ cell tumor a child has involves sampling the blood and cerebrospinal fluid for the

presence of these hormones. Different types of germ cells give rise to different types of tumors,

including germinomas, nongerminomas, and teratomas.These tumors grow in the center of the

brain—usually in the suprasellar or pineal regions. Germ cell tumors can spread to other areas

of the brain and spinal cord. Treatment varies depending on the cell type and the location of the

tumor.MedulloblastomasMedulloblastomas account for about 20 percent of all brain and spinal

cord tumors in children younger than 15. The majority of diagnoses are in children between

ages 5 to 10. The most important factors associated with this type of tumor are location and

whether the tumor has spread to other areas of the brain and spinal cord. Medulloblastomas

normally grow in the posterior fossa, starting in the cerebellum. As medulloblastomas grow,

they sometimes extend into the cerebellar hemispheres, fourth ventricle, or brainstem.

Because they can interfere with the normal flow of cerebrospinal fluid, hydrocephalus (excess



fluid in the brain) is often present at diagnosis.Figure 3–3: MRI showing medulloblastoma

growing in the fourth ventricleUnlike most other brain and spinal cord tumors, medulloblastoma

cells can spread throughout the brain and the spinal cord. For this reason children have an MRI

scan of the entire brain and spine at diagnosis to determine if the tumor has spread. The

diagnosing physician will also do an analysis of the cerebrospinal fluid by lumbar puncture to

check for the presence of tumor cells.Treatment plans vary depending on the child’s age at

diagnosis, the amount of tumor removed, and the extent of tumor spread. Surgery (in one or

several operations) is the first treatment for medulloblastoma. Total removal is sometimes

difficult if the tumor has spread to the brainstem or the floor of the fourth ventricle. Following

surgery, treatment usually begins with radiation, followed by chemotherapy.Over the past 2

decades, new prognostic categories have been developed by the World Health Organization

based on the location of the medulloblastoma tumor and the presence or absence of specific

biomarkers that help predict outcome. These categories are classic, desmoplastic, large cell,

anaplastic, medullomyoblastoma, and melanocytic medulloblastoma. The ability to subtype

medulloblastomas allows the treatment team to tailor the amount of radiation and

chemotherapy used to treat the tumor. The subtypes that are associated with a more favorable

outcome require less treatment than subtypes that are more aggressive.Medulloblastoma

tumors are grouped into two broad treatment categories: standard-risk and high-risk. Standard

risk is defined as medulloblastomas that:Occur in a child older than age 3, andHave been

completely removed by surgery, andHave not spread to other areas of the brain and spinal

cord.Children with standard-risk medulloblastoma receive craniospinal radiation and

chemotherapy after surgery. Proton radiation treatment is sometimes used to treat standard

risk medulloblastoma. A medulloblastoma tumor is considered high-risk if:Some tumor remains

after surgery, orThe tumor has spread to other areas of the brain and spinal cord, orThe child

is younger than age 3, regardless of the amount of tumor removed.High-risk medulloblastoma

treatment plans include surgery, craniospinal radiation, aggressive chemotherapy, and, in some

cases, peripheral blood stem cell transplantation. Radiation therapy is usually delayed until

children are at least 3 years old.Optic pathway/hypothalamic gliomasApproximately 5 percent

of pediatric brain tumors are gliomas that grow around the optic nerves or hypothalamus.

These slow-growing tumors sometimes are diagnosed in children with neurofibromatosis 1

(NF1 or Von Recklinghausen). Optic pathway/ hypothalamic tumors may lie dormant for

extended periods of time. Observation with careful clinical examination and serial MRI scans is

the treatment of choice.More aggressive treatment is necessary if an MRI shows tumor growth

or if the child develops symptoms (usually visual or hormonal). Surgery, chemotherapy, and

radiation are all treatment options for optic pathway/hypothalamic tumors. The precise

combination of therapies depends on the age of the child, severity of symptoms, and the

location of the tumor.Primitive neuroectodermal tumors (PNET)PNET and medulloblastoma

were once considered the same type of tumor that arose in different locations in the brain.

Historically, medulloblastoma was the name given to this tumor when it grew in the posterior

fossa. PNET was the term used when a tumor grew outside of the posterior fossa in the

cerebral hemispheres. Recent research has shown that the two tumors are biologically distinct,

but, despite these differences, the treatment for PNET and high-risk medulloblastoma is the

same—surgery, craniospinal radiation, and chemotherapy.The four subtypes of PNET are

central nervous system (CNS) neuroblastomas, ganglioneuroblastomas, medulloepitheliomas,

and ependymoblastomas. In addition, three biological subtypes have been identified, but

enough is not known yet about them to tailor treatment based on any of the subtypes.Table of

types of tumors, usual location, and treatmentType of TumorUsual LocationUsual



TreatmentAstrocytoma(glioma)—slow-growingCerebral hemispheres and cerebellumTotal

surgical removal, if necessary in stagesHypothalamus or optic pathwayChemotherapy and

radiationSpineSurgery and sometimes radiationAstrocytoma(glioma)—fast-growingCerebral

hemispheres and brainstemSurgery, chemotherapy, radiation, and sometimes peripheral stem

cell transplantAtypical teratoid/rhabdoid tumor (AT/RT)Anywhere in the brainSurgery,

chemotherapy, radiation, and sometimes peripheral stem cell transplantBrainstem glioma—fast-

growingBrainstem (pons)Radiation alone or with chemotherapyBrainstem glioma—slow-

growingBrainstem (medulla)Observation, radiationChoroid plexus papilloma—slow-

growingChoroid plexusSurgeryChoroid plexus carcinoma—fast-growingChoroid plexus in the

ventriclesSurgery, chemotherapy, and radiationCraniopharyngiomaSuprasellar region

(hypothalamus, pituitary, and optic chiasm)• Surgery alone if total removal, followed by

observation• If partial removal, followed with radiation• If a cyst, chemotherapy may be injected

into itEpendymomaVentricular system, most commonly the fourth ventricle; rarely, in cerebral

hemispheres or spinal cordSurgery, observation, radiation, and sometimes chemotherapyGerm

cell tumorPineal region or suprasellar regionVaries depending on cell type and location. Can

be surgery, radiation, chemotherapy, and sometimes peripheral stem cell

transplantMedulloblastomaPosterior fossaSurgery, craniospinal radiation, chemotherapy, and

sometimes peripheral stem cell transplantOptic pathway/hypothalamic gliomaHypothalamus,

optic nervesObservation, then chemotherapy if tumor grows. Surgery and radiation are

sometimes used.Primitive neuroectodermal tumor(PNET)Usually the cerebrum, but can be

anywhere in the brain or brain stemSurgery, chemotherapy, and radiationTreatmentAt

diagnosis, most parents do not know how to find the best doctors and treatments for their child.

State-of-the-art care is available from physicians who participate in the Children’s Oncology

Group (COG), sponsored by the National Cancer Institute (NCI). COG’s members—pediatric

surgeons and oncologists, neurologists, radiation oncologists, researchers, and nurses—

develop the standard of care for patients worldwide and conduct new studies to discover better

therapies and supportive care for children with all types of cancer. The NCI also sponsors a

consortium called the Pediatric Brain Tumor Consortium (PBTC) that consists of 11 institutions

in the United States (all of which are members of COG). For further information about COG

and PBTC, read Chapter 5, Choosing a Treatment.Treatment of brain and spinal cord tumors

includes one or more of the following:SurgeryChemotherapyRadiationStem cell

transplantationObservationBiologic modifiers and targeted therapiesResearch continues to

evaluate new types of treatment. At the present time, areas of exploration include reduced

radiation dose, new methods of delivering radiation, new chemotherapy drugs, targeted

therapies, and biological modifiers. The goal of these new treatments is to increase cure rates

and lessen the likelihood of late effects from treatment.The following sections provide a very

brief overview of treatments. For more detailed information, refer to the chapters on surgery,

chemotherapy, radiation, and stem cell transplantation.SurgerySurgery is the primary

treatment for most brain and spinal cord tumors. It is used to establish the diagnosis and to

remove as much of the tumor as possible. For detailed information, see Chapter 10,

Surgery.The surgery to remove the tumor took about 4 hours, and there were no major

complications. Scott spent 3 hours in the recovery room before being ready to go to the ICU.

His first words after waking were, “I love you, Mom,” which obviously touched Karen. While in

the recovery room, we realized that Scott’s stuffed Yoshi toy, who also went to the operating

room, returned with a head bandage identical to Scott’s. Someone had a sense of humor!

Kirsten’s tumor had shrunk enough after four cycles of chemotherapy for a near total resection.

However, the tumor was still considered active, and after surgery she went on to receive three



more cycles of chemotherapy.ChemotherapyChemotherapy is a term that refers to drugs that

kill cancer cells. It is used to treat all fast-growing brain and spinal cord tumors and many slow-

growing tumors. Response rates are considerably improved when more than one

chemotherapy drug is given at a time. Some commonly used chemotherapy drugs include

vincristine, cisplatin, carboplatin, etoposide, temazolomide, irinotecan, and cyclophosphamide.

For detailed information, see Chapter 11, Chemotherapy.Chemotherapy is sometimes given at

the same time as radiation therapy in an attempt to increase radiation’s effectiveness. In this

case, the chemotherapy is referred to as a radio-sensitizer.Luke (2 years old) had side effects

from his chemo protocol that were relatively minor compared to what other children experience.

He did have nausea, but it usually consisted of one to three vomiting episodes over 1 or 2 days

and was over quickly. Over the entire eight course cycle he did have numerous neutropenic

bouts (low blood counts), with several visits to the emergency room for night-onset fevers

resulting in short-term hospitalizations to get IV antibiotics. He did get two or three infections in

his catheter, which also required hospitalizations for antibiotics. However, he only needed one

blood and one platelet transfusion during the entire protocol. He ate incredibly well all during

his protocol and even gained steadily in weight and height.Generally, treatment with

chemotherapy is mapped out in a protocol which includes a list of the medications to be used

and how they are administered, the recommended dosages, and a schedule for when the

medications will be given over the course of treatment. Protocols are explained in detail in

Chapter 5, Choosing a Treatment.Radiation therapyRadiation therapy, also called irradiation or

radiotherapy, is the use of high-energy x-rays to kill cancer cells. Many brain and spinal cord

tumors are sensitive to radiation.The primary role of radiation is to destroy tumor cells.

Radiation is given locally to the area of the tumor and is given to the entire brain and spine if

the tumor has spread or is likely to spread to other areas of the brain and spinal cord. For

detailed information, see Chapter 13, Radiation Therapy.Radiation was tough but it was also

short. Ethan was still mute after surgery and pretty uncooperative, so we had no idea what he

wanted to know. We opted to tell him everything: that he had cancer, that he needed radiation

to treat the cancer, that they would be putting him to sleep everyday to do the radiation, and

that he would lose all his hair, but through it all we would be with him.The radiation to the head

and spine lasted 13 days and was the hardest part. Ethan was nauseated (despite

ondansetron). He stopped eating completely at one point, and had odd cravings at others. We

met with the pediatric oncology dietician and when we asked what we should do if Ethan would

only eat French fries. Her response was to take him to McDonalds three times a day. While we

were shocked at the time, it really helped us readjust our expectations and priorities. Calories

became king. Brownies for breakfast? So be it. We were so proud when he ate two instead of

just one. These priorities continued into the year of chemotherapy and have served us

well.Stem cell transplantationIn the last decade, peripheral blood stem cell transplantation

(PBSCT) has been used to treat children with difficult-to-treat malignant or relapsed brain and

spinal cord tumors. In this procedure, high-dose chemotherapy is given; this kills bone marrow

as well as tumor cells. Normal stem cells are then infused into the child’s veins. The stem cells

migrate to the cavities inside the bones, where new, healthy blood cells are then produced. For

some tumors, the current treatment is a series of two or three PBSCTs (referred to as tandem

stem cell transplants). For more information about these types of transplants, see Chapter 14,

Peripheral Blood Stem Cell Transplantation.Sean (18 months old) has now had two rounds of

high-dose chemo with stem cell transplants. The first went off without a hitch, the second was a

bit of a nightmare. He got an infection, colitis, and then a staph infection in his line. He was in

the hospital for about 10 days after the stem cell transplant. With Sean’s diagnosis of atypical



teratoid/rhabdoid tumor (AT/RT), we know that our time with him may be limited and we want to

make sure we are focused on giving him the best shot at survival and, as important, the best

shot at a joyful, loving life, however long.ObservationUnlike many other cancers, brain tumors

(especially slow-growing tumors) may have periods of little or no growth. For this reason, the

physician may decide to check the tumor with MRI scans at designated intervals. Observation

may be recommended if the tumor is quite small and causes no symptoms. A period of

observation usually occurs after partial removal of a deep, slow-growing tumor (especially in a

young child). Observation always occurs after completion of treatment for a fast-growing brain

or spinal cord tumor.Brendon was diagnosed with a slow-growing tumor of the brainstem when

he was 7 years old, after 2 years of confusing symptoms and dozens of doctor appointments.

The first children’s hospital told us, “We can’t do chemo and we can’t radiate it. It’s too deep for

surgery. Take him home; he has less than 6 months to live.” We saw an article in a magazine

about a famous pediatric neurosurgeon, and called him. He called us right back and 2 days

later he operated and took out about 90 percent of the tumor. The treatment was just

observation then. We had MRIs every few months. When Brendon was 10 he started getting

symptoms again—trouble swallowing, breathing problems, growing paralysis. The tumor was

growing inward so surgery wasn’t an option. So, we did chemo and it relieved many of the

symptoms. Then we observed again. This has been the pattern for the last decade—treat,

observe, treat, observe. Brendon is now 16.Biological modifier therapy and targeted

therapiesMany researchers devote their lives to unlocking the mystery of what causes brain

tumors to form and how to change or stop tumor growth. Over the past 2 decades, slow but

steady progress has been made. Two newer approaches in treating children with brain and

spinal cord tumors are biological modifier therapy and targeted therapies.Biological modifier

therapy uses living cells, substances derived from living cells, or synthetic versions of cells to

treat tumors. Some types of biological modifier therapy use the immune system to identify and

kill tumor cells, and other types target tumor cells directly. For example, one biological therapy,

called immunotherapy, uses synthetic copies of proteins (antibodies) to attack foreign cells like

cancer. Another biological therapy uses cytokines (proteins that act as hormone regulators) to

stop tumor growth or interrupt cell movement.Targeted cancer therapies use drugs or other

substances that block either the growth or spread of cancer by interfering with the molecules

involved in tumor growth. Targeted therapies interfere with cancer cell division in different ways.

Some therapies focus on the proteins that are involved in cell signaling pathways, which form a

communication system that governs basic cellular functions and activities such as cell division,

cell movement, and cell death. By blocking signals that tell cancer cells to grow and divide

uncontrollably, targeted cancer therapies can help stop cancer progression and may cause

cancer cells to die. Other targeted therapies can indirectly cause cancer cell death by

stimulating the immune system to recognize and destroy cancer cells and/or by delivering toxic

substances directly to the cancer cells.New biological and targeted therapies are being tested

for brain and spinal cord tumors. To learn more about the newest targeted and biological

therapies, go to . You can search the website for information about new therapies and for a list

of clinical trials available for your child’s brain or spinal cord tumor. An additional source of

information is CancerNet, which you can reach by calling 888-273-3508 or online at .Our

daughter Morgan was diagnosed with medulloblastoma in the cerebellum when she was 2

years old. We researched, took her to one of the top pediatric neurosurgeons in the country,

and he totally resected it. We did more research on treatment options, since radiation at her

age would be devastating. But, we also wanted to kill the cancer. We decided on a clinical trial

that involved very high dose chemotherapy with stem cell rescue [transplantation]. Those



treatments were incredibly difficult.Two years later, the tumor grew again at the same place, but

we caught it early. It was again totally removed, and we again began a research effort on

options for treatment. We chose a new type of radiation. We, like many other families of kids

with brain tumors, had to use many different treatment methods over time. We are so grateful

that new, and more effective, treatments had been developed to help our daughter.Morgan is

now 18 years old. She is a senior in high school and is currently looking at colleges. Does she

have learning disabilities? Yes. Are they stopping her from pursuing her dreams? No.Chapter

4Telling Your Child and OthersTo name things is to tame them.— Tim O’Brien Tomcat in

LoveYOU HAVE JUST LEARNED your child is gravely ill. There is so much to take in, so much

to do, and all you really want to do is wake up and end this nightmare; but you are the only one

who knows this news. What will you tell your sick child? And what can you say to your other

children, or your parents? Should you tell your friends and neighbors? What can you possibly

say?Telling your childIt is important to defy any urge you have to shield your child from the

truth, because honesty is one of the most important gifts you can give him. Your child needs to

know what is happening now and what is to come. Because you are coping with a bewildering

array of emotions yourself, sharing information and providing reassurance and hope may be

difficult. In the past, shielding children from the painful reality of cancer was the norm. Most

experts now agree that children feel less anxiety and cope with treatments better if they have a

clear understanding of their illness. It is important to provide age-appropriate information soon

after diagnosis and to create a supportive climate so children feel comfortable asking questions

of both parents and the medical team. Sharing strengthens the family, allowing all members to

face the crisis together.Before Alissa’s first surgery for spinal astrocytoma when she was 6

years old, I took a little chalkboard, drew a stick figure with circles for vertebrae. I pointed to her

back, and explained what the spinal cord does. I told her, “You have something growing in there

that needs to be removed. The doctors need to cut your back and remove it.” We didn’t use any

baby talk. We told her and her brother Nicholas exactly what was going on.When to tell your

childYou should tell your child as soon as possible after diagnosis. Sick children know they are

sick, and all children know when their parents are upset, frightened, and withholding

information. In the absence of the truth, children imagine—and believe—scenarios far more

frightening than the reality. With no warning, they have found themselves in strange

surroundings; all of their normal activities stop occurring; total strangers are performing scary

and painful procedures on them; their parents are upset; and everywhere they look, they see

sick or disabled children. They may not be talking about their fears, often in an effort to protect

their parents, but they know something is very wrong.We immediately told Ethan that he had a

brain tumor. His father and I were crying and he knew something was wrong, so we felt this

was the best approach. He was 6 years old at the time, and we told him he had something

growing in his head that should not be there and he needed surgery to take it out. He knew

about cancer before he had it, and he knew that it was a bad thing to have, but he has handled

the knowledge that he had it very well. Now that he is older, when he looks back on those early

days he says that he was glad that we told him what was going on and that he was never

frightened. I wish that I could say the same, but I am grateful that we were able to make him

feel comfortable about what he was facing.The most loving thing a parent can do is to tell the

truth before the child is overwhelmed by the fear of what she has imagined. Staying silent has

another side effect: it undermines the credibility of the parent with the child. This will be a very

long and frightening journey, and your child must believe you are in this together and that she

can always count on you to support her and tell her the truth.We felt we had to tell Jessica the

truth from the very beginning. She needed to know that she could trust us. Talking about it



helped her understand why the treatments were necessary. We told her that her hair would fall

out, but that it didn’t matter. She would still be beautiful to us, with or without hair. We told her

when something would hurt and when it wouldn’t. We told her we were all in this together and

that we would discuss everything every step of the way.Who should tell your childWho tells

your child about his illness is a personal decision, influenced by the age and temperament of

the child, religious beliefs, and sometimes physician recommendation. Children ages 1 to 3

usually fear separation from parents, so the presence of strangers in an already unfamiliar

situation may increase their anxiety. Many parents tell their small child in private, while others

prefer to have a family physician, oncologist, social worker, member of the clergy, or other

family members present. Many children’s hospitals have child life specialists who can help

explain the diagnosis and treatment to children in an age-appropriate manner. They can help

you develop a strategy to speak with your child about the diagnosis. Often, they have age-

appropriate materials (books, pictures, dolls) to help with the conversation.When we first found

out that the MRI showed a moderately large tumor, we didn’t tell Billy, who was 2 years old,

until a few days later. I think we needed to be clear for ourselves what the plan was going to be.

Over the next few days, we started to tell him that the MRI pictures showed that he had a boo-

boo in his head, and soon we would take a trip to a hospital with Grammie where the boo-boo

would be fixed. When the day came for surgery, Grammie was with us when we told him again

about the boo-boo inside his head, that this was the day for it to be fixed, and that he would

take a nap while the doctors fixed the boo-boo. He asked if we would be with him, and we each

reassured him that we all would be there when he woke up. I had decided not to mention any

pain or about bandages near his eyes, but I think now that we know a little better, we might

have said something about that, too.Children ages 4 to 12 sometimes benefit from having the

treatment team (neurooncologist, nurse, social worker, child life specialist, or psychologist)

present. It provides an opportunity to promote the sense that everyone is united in their efforts

to help your child get well. Staff members can answer the child’s questions and provide comfort

for the entire family. Children in this age group frequently feel guilty and responsible for their

illness. They may harbor fears that the cancer is a punishment for something they did wrong.

Parents, social workers, psychologists, child life specialists, and nurses can help explore

unspoken questions and provide reassurance.My 6-year-old son Brian was sitting next to me

when the doctor called to tell me that he had cancer. I whispered into the phone, “What should

I tell him?” The doctor said to tell him that he was sick and needed to go to a special children’s

hospital for help. As we were getting ready to go to the hospital, Brian asked if he was going to

die, and what were they going to do to him. We didn’t know how to answer all the questions,

but told him that we would find out at the hospital. My husband told him that he was a strong

boy and we would all fight this thing together. I was at a loss for words.At the hospital, they

were wonderful. What impressed me the most was that they always talked to Brian first, and

answered all his questions before talking to us. When Zack (Brian’s 8-year-old brother) came to

the hospital 2 days later, the doctors took him in the hall and talked to him for a long time,

explaining and answering his questions.I was glad that we were all so honest, because Brian

later confided to me that he had first thought he got cancer because he hadn’t been drinking

enough milk.Adolescents have a powerful need for control and autonomy that should be

respected. At a time when teens’ developmental tasks include becoming independent from

their families, teens with cancer are suddenly totally dependent on medical personnel to save

their lives and on parents to provide emotional support. Teenagers sometimes feel more

comfortable discussing the diagnosis with their physician in private. In some families, a

diagnosis of cancer can create an unwelcome dependence on parents and can add new stress



to the already turbulent teen years. Other families report that the illness helped forge closer

bonds between teenagers and their parents.Just when I had expected her to become a

rebellious teenager, Florence (15 years old) became even closer to me than before. She knew

that I had believed her when she started having symptoms from the pituitary tumor and

sometimes she said I’d saved her life.Children and teens react to the diagnosis of cancer with a

wide range of emotions, as do their parents. They may lapse into denial, feel tremendous

anger or rage, or be extremely optimistic. As treatment progresses, both children and parents

often experience a variety of unexpected emotions.We’ve really marveled as we watched

Joseph go through the stages of coping with all of this just as an adult might. First of all, after

he was diagnosed in April, he was terrified. Then in for 2 months he was alternately angry and

depressed. When we talked to him seriously during that time about the need to work with the

doctors and nurses against the cancer no matter how scary the things were that they asked

him to do, he looked us right in the eye and screamed, “I’m on the cancer’s side!” Then over

the course of a few weeks he seemed to calm down and made the decision to fight it, to

cooperate with all the caregivers as well as he possibly could and to live as normal a life as he

could. It’s hard to believe that someone could do that at 4 years old, but he did it. By his 5th

birthday on July 26th, he’d made the transition to where he is now: hopeful and committed to

“killing the cancer.”What to tell your childChildren need to be told that they have a tumor in their

head or spine and what that means, using words and concepts appropriate for their age and

level of emotional development. The sooner they are comfortable with the word tumor, the less

mysterious it will seem and the more powerful they will feel in dealing with the disease. Very

young children might be satisfied to hear, “A tumor is growing in your head and it should not be

there. We are going to the hospital so the doctors can take it out.” Older children may benefit

from reading books, alone or together with a parent; surfing reliable Internet sites; or asking

members of the treatment team questions to get the information that matters most to them.Key

concepts to convey to your child include:The disease is called a brain (or spinal cord) tumor

and this is what it means (supply age-appropriate description).No one knows what causes

brain tumors, and it is not the child’s fault she got sick.Some things about brain tumors are

scary—for the child and the parents—and it is okay to feel afraid, confused, angry, or sad.It

may be necessary to spend a lot of time in the hospital.There might be some unpleasant side

effects, such as hair loss and nausea, but most of them are temporary.The parents, the child,

and the healthcare team all have jobs to do to help the child get well, and everyone will work

together to make that happen.Questions or worries are normal, and the child should feel free

to ask a parent or someone on the healthcare team any questions she wants to ask.There are

many things you as parents cannot control, but you will never lie to him and will always try to

make sure there are no surprises.School-age children might not be able to go to school for a

few months, but there are ways they can keep in touch with their classmates while they are out

of school.Cancer is not contagious; friends and family cannot catch it.My 4-year-old daughter

told me very sadly one day, “I wish that I hadn’t fallen down and broken inside. That’s how the

cancer started.” We had explained many times that nothing she did, or we did, caused the

tumor, but she persisted in thinking that falling down did it. She also worried that if she went to

her friend Krista’s house to play that Krista would catch cancer.Children will have many

questions throughout their treatment. Parents must assure the child that this is normal and that

they will always answer the child’s questions honestly. Gentle and honest communication is

essential for the child to feel loved, supported, and encouraged.Our daughter was diagnosed

as a preschooler. The older she gets, the more she asks: where’s my tumor, why do I have it,

what are all the medications for. She wants more of the details, and she needed to know the



brain tumor wasn’t her fault. We were talking about it recently, and she asked, “Why do I have

it, Mommy, was I bad?”When your child asks a question, take a moment to be sure you heard

and understood it correctly and to formulate a thoughtful answer that your child will understand.

Parents are under tremendous stress and have many things on their minds. In this distracted

state, it is easy to toss off an easy answer or answer a question the child did not ask; but doing

this can increase the child’s confusion and undermine their trust in the parent as a source of

information. Barbara Sourkes, PhD, explains the importance of understanding the child’s

question before responding:Coping with the trauma of illness can be facilitated by a cognitive

understanding of the disease and its treatment. For this reason, the presentation of accurate

information in developmentally meaningful terms is crucial. A general guideline is to follow the

child’s lead: he or she questions facts or implications only when ready, and that readiness must

be respected. It is the adult’s responsibility to clarify the precise intent of any question and then

to proceed with a step-by-step response, thereby granting the child options at each juncture.

He or she may choose to continue listening, to ask for clarification, or to terminate the

discussion. Offering less information with the explicit invitation to ask for more affords a safety

gauge of control for the child. When these guidelines are not followed, serious

miscommunications may ensue. For example, an adult who hears “What is going to happen to

me?” and does not clarify the intent of the query may launch into a long statement of plans or

elaborate reassurances. The child may respond with irritation, “I only wanted to know what

tests I am going to have tomorrow.”Telling the siblingsThe diagnosis of a brain or spinal cord

tumor is traumatic for siblings. Family life is disrupted, time with parents decreases, and a large

amount of attention is paid to the ill child. Brothers and sisters need as much knowledge about

what is going on as their sick sibling does. Information provided should be age appropriate,

and all questions should be answered honestly. Healthcare providers (physicians, physician

assistants, nurse practitioners, child life specialists, and social workers) can help parents

educate the well siblings. Siblings can be extremely cooperative if they understand the changes

that will occur in the family and their role in helping the family cope. Maintaining open

communication and respecting their feelings helps siblings feel loved and secure.We always,

always explained everything that was happening to Brian’s older brother Zack (8 years old). He

never asked questions, but always listened intently. He would say, “Okay. I understand.

Everything’s all right.” We tried to get him to talk about it, but through all these years, he just

never has. So we just kept explaining things at a level that he could understand, and he has

done very well through the whole ordeal. The times that he seemed sad, we would take him

out of school and let him stay at the Ronald McDonald House for a few days, and that seemed

to help him.We have tried to spend one-on-one time with each of the other kids. These are

some other things that have been good for us:The kids have been going to the hospital with

Ethan one at a time, and getting a sense that this is no picnic, what he is going through.If one

of us is out of town and Ethan is in the hospital, I have hired a babysitter to be with him in the

evening and have done something special with the other kids for one of the nights. This works

great if you live close enough to the hospital where your child is being treated.My husband and

I have each taken the older kids on the traditional summer trips. This has been hard on Ethan,

but none of this is perfect.My husband and I have each taken one school subject for the kids

and have really spent time with them on it. I did reading with Tucker (I read everything he does

and we talk about it), French with Abe, and Spanish with Jake. My husband has different

topics, and we do something every day. We were too dysfunctional to be able to do more than

one subject, so we decided to focus, and it has been a lot of fun for us.
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