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This book is dedicated to all children and families affected by pediatric can-
cer. Those we have worked with have taught us what we are now sharing 
with others in this volume.
LW
MP
AEK
MJK
AFP
RJA

  





vi
i

Foreword xi
Preface xiii
Acknowledgments xv
Contributors xvii
Introduction xxiii

Jimmie C. Holland

 I.  Cancers of Childhood 
 . Leukemias and Lymphomas 3

Nirali N. Shah and Alan S. Wayne

 2. Neuroblastoma 11

Giselle Saulnier Sholler

 3. Wilms Tumor 19

Jeffrey S. Dome

 4. Retinoblastoma 27

Debra L. Friedman and Anna T. Meadows

 5. Sarcomas and Other Solid Tumors 31

Melinda Merchant and Matthew Wright

 6. Tumors of the Central Nervous System 39

Katherine E. Warren

 II.  Hereditary Cancers 47
 7. Hereditary Cancer Syndromes 49

David Malkin

 8. Genetic Counseling for Hereditary Cancer in 
Childhood 59

Anu Chittenden and Jaclyn Schienda

 9. Psychosocial Aspects of Pediatric Hereditary Cancer 
Syndromes 65

Andrea Farkas Patenaude

Contents

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



vi
ii

C
O

N
T

EN
T

S  III.  Specific Symptom Management 77

 0. Nausea, Vomiting, Anorexia, and Fatigue 79

Marilyn J. Hockenberry and Cheryl C. Rodgers

 . Pain 91

Lonnie Zeltzer and Elliot J. Krane

 2. Anxiety and Depression 105

Maryland Pao and Anne E. Kazak

 3. Fertility and Sexuality 119

Jennifer M. Levine, Kevin C. Oeffinger, Jennifer S. Ford, and 
Charles A. Sklar

 4. Psychiatric Emergencies 127

Travis Mickelson, D. Richard Martini, and Maryland Pao

 IV.  Treatment Issues and Interventions 39

 5. Medical Aspects of Transplantation 141

Allistair Abraham and Terry J. Fry

 6. Psychosocial Issues for Transplant Patients and 
Donors 149

Sean Phipps

 7. Medication Adherence 157

Ahna L. H. Pai and Dennis Drotar

 8. Cognitive Sequelae of Cancer Treatment 165

Brian P. Daly and Ronald T. Brown

 9. Psychotherapeutic Interventions 177

Barbara Sourkes, Anne E. Kazak, and Lori Wiener

 20. Electronic Interventions 187

Kristina K. Hardy and Martha A. Grootenhuis

 2. Integrative Oncology 199

Olle Jane Z. Sahler, Hilary McClafferty, and Marilyn A. Rosen

 V.  Communication and Supportive Care Considerations 219

 22. Talking to Children and Adolescents about Cancer 221

Joanna Breyer

 23. Coping with Pediatric Cancer 241

Mary Jo Kupst and Andrea Farkas Patenaude

 24. Impact of Cancer on Family and Siblings 253

Avi Madan-Swain and Pamela S. Hinds

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix
C

O
N

T
EN

T
S 25. Special Considerations in Working with Families 271

Lori Wiener, Steven K. Reader, and Anne E. Kazak

 26. Spiritual and Religious Considerations 281

Mary Lynn Dell and Daniel H. Grossoehme

 27. School and Peer Relationships 291

Robert B. Noll and William M. Bukowski

 28. School and Academic Planning 297

Ernest R. Katz

 VI.  Special Issues in Pediatric Oncology 31

 29. Ethical Issues in Pediatric Oncology 313

Julia A. Kearney and Marguerite S. Lederberg

 30. Integrating Palliative Care 325

Sarah Friebert, Todd Dalberg, and Lori Wiener

 3. Caring for International Patients 335

Maria E. Radulovic

 32. Social Media and Health Care 345

Rachel A. Tunick and Sarah R. Brand

 33. Pediatric Cancer Survivors: Moving Beyond Cure 357

Lisa A. Schwartz, Julia H. Rowland, and Aziza Shad

Appendix: Health-related Quality of Life in  
Pediatric Oncology 383

Diana Nora, Rebecca A. Prengler, and Lisa M. Horowitz

Index 391

 

 

 

 

 

 

 

 

 

 

 





xi

I vividly recall, as a second-year medical school student, accompanying my 
clinical advisor to visit a 2-year-old child who had been hospitalized with 
acute leukemia. My advisor was a relatively newly appointed faculty mem-
ber in pediatric hematology-oncology—a field very much in its infancy at 
that time. The suffering of the child and family was apparent even to me, 
a novice medical student, and I wondered how anyone could pursue a 
career focusing on children with such a catastrophic disease. Although I was 
touched by the sensitive way in which my advisor interacted with the child 
and his family, I was still frightened by the likely life-threatening illness that 
this child faced and how he and his family would cope with its consequences.

Only a few years later, as a newly minted intern in pediatrics at the same 
children’s hospital where my clinical advisor had trained me, I found myself 
drawn to the care of the very children toward whom I had such a wor-
ried reaction as a young medical student. In the few short years that had 
intervened, incredible progress had been made in the care of children with 
acute leukemia. The role of combination chemotherapy and the prospect 
for preventing central nervous system relapse with prophylactic radiation 
therapy was being defined and providing hope. I found myself drawn to the 
excitement of working in a field of medicine that was changing rapidly and 
where research could impact patient outcomes in meaningful ways. Having 
been educated in a medical school that had defined the biopsychosocial 
model of care, I also appreciated the importance of combining psycho-
social care with medical treatment. In many ways, this challenging area of 
medicine brought together all my interests and passions—basic and clini-
cal research, challenging multisystem medical disease management, along 
with interdisciplinary psychosocial care and intervention. I don’t think I ever 
questioned whether a child diagnosed with cancer should receive psycho-
social support; I believed that this was necessary for every child and family 
to have comprehensive care.

Over the decades that have followed my early entry into the field of pedi-
atric oncology, I have witnessed, over and over again, the impact of serious 
disease on the child, adolescent, and young adult. In tandem, the impact of a 
serious childhood disorder on the parents, siblings, grandparents, relatives, 
and the community of friends is also abundantly apparent. It is implausible 
to think that any child or family facing the diagnosis of cancer will be unaf-
fected emotionally and psychologically. Regardless of one’s background, 
resources, social strata, professional status or knowledge, every child and 
every family requires help and support. No amount of inner strength or 
resilience can cope with the impact of cancer and its treatment without 
psychosocial support. From my perspective, psychosocial support is as 
important as medical care and treatment—both are needed to successfully 
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D manage catastrophic disease. I was fortunate to witness this over and over 

again during the many years that I worked at the National Cancer Institute 
where we formed a team with social workers, psychologists, recreation 
therapists, and others to bring our respective skills and knowledge into 
a compassionate unison on behalf of the children and families we treated. 
I have long viewed the management of fears and feelings of children, ado-
lescents—no matter how resistant—and young adults, about their illness 
and its consequences, and the ability to support the child within the family 
constellation and community not as ideal care (even though it is) but as the 
standard of care for the child with cancer.

Coping with cancer requires the ability to face the prospect of death 
along with numerous physical and emotional alterations. Learning how to 
cope with these challenges is a prerequisite to survival and should be part 
of every program of care for children with cancer (and I believe adults with 
cancer as well).

Since I began, much research has been brought to bear on many impor-
tant aspects of caring for children with cancer including developmental and 
educational needs, impact on family, and the adverse psychological and 
social sequelae of cancer and its therapy. Many psychosocial specialists and 
researchers have dedicated their lives and careers to caring for children 
and families with cancer and catastrophic diseases. Their work has con-
tributed as much to the quality survival of children as has the medical care 
that has been administered. Every pediatric oncologist must be conversant 
in the psychosocial dimensions of cancer management delineated in this 
book. I am honored to provide a personal introduction and affirmation of 
this important book.

Philip A. Pizzo, MD
David and Susan Heckerman Professor of Pediatrics,  

Microbiology, and Immunology
Stanford University School of Medicine

Stanford, California
February, 204
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We are pleased to provide the second edition of this comprehensive refer-
ence book written to provide pediatric oncologists, pediatric nurse prac-
titioners and nurses, psychologists, psychiatrists, and social workers with 
an overview of the many facets that comprise excellent psychosocial care 
for children and adolescents living with cancer and their family members. 
It is not meant to be an exhaustive reference; rather, we aim to provide 
helpful recommendations and best-practice models for management of the 
emotional reactions of children undergoing cancer treatment and of the 
psychological, cognitive, and social outcomes for children with cancer and 
of the emotional burdens of pediatric cancer care on siblings and parents.*

This book is unique in covering a broad range of topics in pediatric psy-
chosocial oncology in a handbook format geared toward answering specific 
clinical questions. An international group of experts in each area have writ-
ten chapters to help clinicians review, anticipate, and respond to emotional 
issues that often arise in the context of treating pediatric cancer patients. 
The chapters may also help pediatric oncologists and nurses recognize 
when it may be best to refer patients to their behavioral health colleagues. 
We hope it will be useful for those who are establishing pediatric oncology 
services or adding psychosocial components to existing clinics to recognize 
the range of ways in which psychological services are important for the pro-
vision of comprehensive care to children and families.

All the chapters have been updated since the first edition, and they cover 
a wide range of topics including psychological aspects of particular pediatric 
cancers and their treatments; how to talk to a child and family at critical 
times during the disease course; new information in the area of genomics 
and genetic testing; individual, family, educational, psychological and psychi-
atric interventions; and how to assist the international family. This second 
edition includes additional clinically relevant chapters on stem cell trans-
plantation, social media, and electronic psychosocial interventions. Each 
chapter recognizes the necessity of embracing an interdisciplinary approach 
to ensure that each child with cancer has the best opportunity for a satisfy-
ing, productive life and, when cure is not possible, that the period of time 
prior to, at the time of, and following death occurs with as much dignity as 
possible for the child and family.

We have assembled the handbook in concise, practical, and highly read-
able brief chapters. The “bullet point” format is to facilitate a quick read. 
We anticipate most clinicians will turn to specific chapters for guidance on 
managing the psychosocial care of their patients. Some readers, however, 
may read this book more comprehensively. Such readers may find that simi-
lar issues such as diagnosis, treatment completion, and survivorship are 
addressed in multiple chapters. Each chapter stands on its own, but we have 
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E cross-referenced places in other chapters where similar issues are dealt 
with in depth to avoid unnecessary repetition.

We recognize that not every child and family will have access to a full 
range of psychosocial services. We have described state-of-the-art care 
as practiced in cancer centers that have the greatest resources, and we 
acknowledge that providers elsewhere will know how best to adapt these 
principles to their own circumstances, possibly through developing referral 
connections to trusted mental health colleagues in their community.

We hope this book conveys and extends the warm spirit of collegiality 
and mutual respect that exists in many centers and regions between pedi-
atric oncology clinicians and mental health professionals who have produc-
tively worked together over the past 30 years.

We recognize that children are cared for by adults with many different 
relationships to them. We use the term parents to refer to all adult caregiv-
ers who have parenting responsibilities.

The pharmacological dosage information in this handbook has been carefully 
reviewed. However, the drug manufacturers’ current indications, dosage infor-
mation, and drug interaction warnings should be consulted prior to prescribing 
any drug listed in this work.

Lori Wiener, PhD, DCSW
Maryland Pao, MD

Anne E. Kazak, PhD, ABPP
Mary Jo Kupst, PhD

Andrea Farkas Patenaude, PhD
Robert J. Arceci, MD, PhD
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Introduction
 Jimmie C. Holland

It is a pleasure to write the Purpose and Overview for the second edi-
tion of the Pediatric Oncology Handbook relating to the psychiatric and psy-
chosocial care of the child with cancer. The first edition was published in 
2009 by the American Psychosocial Oncology Society. This second edition 
is being published by the Oxford University Press as part of its series of 
handbooks for psychiatric and psychosocial care of the adult, child, and 
elder with cancer. Because these handbooks depend strongly on tables and 
rapid learning formats, they are ideal not only for the busy clinic staff but 
also for teaching students, residents, and fellows in pediatric oncology and 
its subspecialties. Every child at every visit presents psychological and social 
issues that, if handled well, result in enhanced trust, reduced distress, and 
greater adherence to treatment. If handled poorly, the converse too often 
results in greater distress, distance from the staff, and poorer adherence. 
The consequences are too great to be neglected as we progress to truly 
patient-centered care.

The psychological care of children with cancer has for far too long lacked 
both standards of quality and clinical practice guidelines to assure that 
pediatric staff take care of the whole child with the optimal tools available. 
This volume goes a long way to assuring that this goal is reached. The edi-
tors are five outstanding clinical investigators in pediatric psycho-oncology. 
They have chosen authors to write on specific critical areas of clinical care: 
how to talk to parents and children; psychological and social problems by 
site of cancer; management of common psychological and physical symp-
toms; psychotherapeutic approaches; cognition problems, their impact 
and treatment; school issues; spiritual and religious issues. Taken together, 
these chapters contribute greatly to the development of the first practice 
guidelines for psychosocial care of children with cancer. This is a goal that 
we can all celebrate as a benchmark of progress.

Jimmie C. Holland, MD Wayne E. Chapman 
Chair in Psychiatric Oncology Department of Psychiatry and   

Behavioral Sciences
 Memorial Sloan-Kettering Cancer Center, New York,

 New York
February, 204
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Chapter 

Leukemias and Lymphomas
 Nirali N. Shah and Alan S. Wayne

Leukemia is the most common pediatric cancer diagnosis, comprising 
approximately 25% of all childhood malignancies. Lymphomas account for 
about 5% of pediatric cancer. In general, cure rates for leukemias and lym-
phomas in childhood exceed 75%. However, the outcome varies between 
subtypes and prognostic groups, and hematologic malignancies remain the 
most common cause of cancer-related mortality in pediatrics.2

Although leukemias and lymphomas are highly curable in pediatrics, 
given the intensive nature of therapy that these children receive, they are 
at risk for a multitude of acute and late effects associated with both the 
therapy and the underlying disease (Table .).3–5 Diagnosis and treatment 
confer significant physical, neurocognitive, psychological, and social risks 
that can have life-long impact. Accordingly, children and adolescents with 
leukemia and lymphoma should receive systematic and serial neurocogni-
tive and psychosocial assessments during and after treatment as part of 
comprehensive multidisciplinary care. This chapter will focus specifically on 
these particular issues.

Epidemiology and Treatment

Acute lymphoblastic leukemia (ALL) accounts for about 75% and acute 
myelogenous leukemia (AML) about 20% of pediatric leukemia, whereas 
chronic myelogenous leukemia (CML) and juvenile myelomonocytic leu-
kemia (JMML) are infrequent (Figure .),6,7 with Hodgkin disease slightly 
more prevalent than non-Hodgkin lymphoma (NHL). There are three pre-
dominant subtypes of NHL in pediatrics, each occurring with approximate 
equal frequency: lymphoblastic (LBL), large cell, and Burkitt lymphoma.

Treatment regimens, which are specif ic to the disease subtype and 
risk-adapted based on clinicopathologic prognostic features, in most cases 
consist of combination chemotherapy (Table .2). Initial treatment phases 
are commonly more intensive, with the goal of inducing and consolidating 
a remission. Such “induction” and “consolidation” chemotherapy is usually 
administered in an inpatient setting. Individuals with ALL require long-term 
low-dose outpatient chemotherapy (“maintenance” or “continuation”). The 
duration of therapy is also subtype specific and may be quite prolonged (e.g., 
2–3 years for ALL and LBL). Central nervous system (CNS) involvement 
is common in ALL, AML, LBL, and Burkitt lymphoma, and CNS-directed 
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Table . Common Acute and Late Effects for Patients 
Diagnosed with and Treated for Leukemia or Lymphoma

Effect Risk Factors Monitoring
Cardiomyopathy Anthracyclines (e.g., doxorubicin) 

(cumulative dose)
Cyclophosphamide (high-dose)
Radiation (thoracic)
Younger age

electrocardiogram 
echocardiogram

Pulmonary 
dysfunction

Bleomycin (cumulative dose)
Busulfan
Radiation (thoracic)
Stem cell transplantation

oxygen saturation
Pulmonary function 
tests
Imaging studies

endocrinopathies Alkylators (e.g., cyclophosphamide) 
(cumulative dose)
Radiation (CNS, glandular)
Corticosteroids
Stem cell transplantation

Growth
Sexual 
development   
& fertility
Hormone levels

Altered body 
appearance and 
composition (e.g., 
alopecia, Cushing’s, 
obesity),
Metabolic syndrome

Corticosteroids (cumulative dose)
Systemic chemotherapy
Stem cell transplantation
Radiation
Reduced physical activity
High caloric intake
Female sex

Growth and 
development
Body mass index
Lipid profile

Infection (e.g.,   
opportunistic,   
bacterial, fungal, 
viral)

Systemic chemotherapy
Corticosteroids
Stem cell transplantation
Hodgkin lymphoma
Central venous catheter

Blood counts
Surveillance 
for infection 
Prophylactic 
interventions 
for prevention 
of infectious 
complications 
during periods of 
highest risk

Cytopenias with 
need for transfusion 
and associated 
complications 
(e.g., transfusion-
transmitted 
infection; iron 
overload)

Systemic chemotherapy
Stem cell transplantation

Blood counts
Surveillance for 
bleeding

Neurocognitive 
dysfunction, 
Neuropsychologic 
dysfunction, 
Leukoen-
cephalopathy

Intrathecal chemotherapy
(e.g., Methotrexate, Cytarabine,
Corticosteroids)
Radiation (CNS)
Female sex
Younger age
environmental/Familial/Social

Neurodevel- 
opmental, 
Psychosocial, 
Cognitive,   
educational, and 
Vocational   
assessments

(continued)
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Effect Risk Factors Monitoring

CNS hemorrhage,
Stroke

L-asparaginase
Hyperleukocytosis
Radiation (CNS)

Neurologic 
examination
Imaging studies

Neuropathies Vinca alkaloids (cumulative dose)
Cranial nerve infiltration

Neurologic 
examination

ophthalmologic:   
Cataracts,
Glaucoma,
Visual impairment

Corticosteroids (cumulative dose)
Stem cell transplantation
Radiation (eye)
Cranial nerve infiltration
orbital infiltration

Visual acuity
ophthalmologic 
examination

osteopenia,
osteonecrosis

Corticosteroids (cumulative dose)
Stem cell transplantation
Caucasians
Adolescents

Bone mineral 
density
Imaging studies

Secondary 
malignancy

Alkylators (e.g., cyclophosphamide) 
(cumulative dose)
epipodophyllotoxins (e.g., 
etoposide)
Stem cell transplantation
Radiation

Complete blood 
count
Imaging studies

Table . (Continued)

Prevalence of Hematologic Malignancies in Pediatrics
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Figure . Age-Related Prevalence. Data from: Gloeckler L, Percy C, Bunin 
GR. Introduction. In: Cancer Incidence and Survival among Children and 
Adolescents: United States SeeR Program 975–995, NIH Publication 999; 
(99-4649): –6.
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therapy is required for all individuals with those diagnoses. Allogeneic stem 
cell transplantation (SCT) is commonly utilized for individuals with the high-
est risk features (e.g., relapse). Radiation therapy (XRT) is infrequently 
employed in pediatric hematologic malignancies. Its use is reserved for local 
control of active disease involving the CNS or testes, certain cases of lym-
phoma, and for pretransplant conditioning (total body irradiation).

Neurocognitive and Psychosocial Concerns

Because disease prevalence is age related (Figure .), the risks of long-term 
side effects, or late effects, are influenced by the state of organ develop-
ment at the time of diagnosis and during treatment. Patients with leukemia 
and lymphoma are at particularly high risk for long-standing neurocognitive 
and neuropsychologic dysfunction due, in part, to the intensive therapy 
that these children receive. This is especially notable in those patients 
receiving CNS-directed therapy.8–0 More recent retrospective evaluations 

Table .2 General Approach to Treatment: Treatment Is 
Stratified Based on Diagnostic Subtype and Clinicopathologic 
Prognostic Risk Factors

Diagnosis Therapy
ALL & LBL Treatment phases (excluding mature B-cell)

• Induction chemotherapy

• Consolidation/Re-induction chemotherapy

• Maintenance chemotherapy, total treatment duration 2–3 years

• CNS treatment: intrathecal chemotherapy; +/- XRT if CNS 
involvement

Mature B-ALL: as per Burkitt lymphoma regimens

AML Treatment phases (excluding promyelocytic)

• Induction chemotherapy

• Consolidation chemotherapy

• CNS treatment: intrathecal chemotherapy; +/- XRT if CNS 
involvement

• Matched-sibling donor SCT (higher risk subtypes)
Promyelocytic: Include all-trans-retinoic acid during induction and 
maintenance

JMML Allogeneic SCT

CML Tyrosine kinase inhibitors (e.g., imatinib mesylate)
Allogeneic SCT

Burkitt 
lymphoma

Chemotherapy
CNS treatment: intrathecal chemotherapy; +/- XRT if CNS 
involvement

Large cell 
lymphoma

Chemotherapy

Hodgkin 
lymphoma

Chemotherapy +/- local XRT
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impairment rates of up to 60% across various neurocognitive domains 
in adult survivors, likely related to a combination of intensive intrathecal 
methotrexate and CNS radiation therapy.0, Girls and younger children 
are at greatest risk of neurocognitive toxicities (Table .3).8,9 As these 
impairments are often persistent and significant, ongoing monitoring of 
neurocognitive and psychological function is needed well into adulthood. 
(See Chapter 8, Cognitive Sequelae.)

Table .3 Common Neurocognitive and Psychosocial Effects

Effect Intervention
Neurocognitive dysfunction

• IQ

• Memory

• executive functions

• Problem solving

• organizational skills

• Visual perceptual and motor 
function

• Information processing

educational approaches (e.g., individualized 
education plans, accommodations, special 
services, assistive technologies, targeted 
learning and “re-training” approaches, 
selective environment)
Compensatory techniques (e.g., 
organizational tools, environmental 
supports, occupational therapy)
Vocational training

Neuropsychological dysfunction

• Attention, concentration
Risky behaviors
Adjustment (school, work, 
relationships)

• Social isolation

• Adherence

Mental health specialist, neuropsychologist
Behavioral therapy
Behavioral therapy
Support groups
Social work and/or school counselor 
support
Psychosocial service consultation for 
psychotherapy, cognitive behavioral therapy
Pharmacologic approaches

Psychiatric manifestations

• Anxiety

• Depression

• Post-traumatic stress

Mental health specialist
Individual and group therapy
Pharmacologic approaches

School absenteeism Homebound schooling
School re-entry program

Financial concerns

• Healthcare expenses

• Unemployment

• Parental loss of work

• Lack of insurance

Social work assessment
Referral to local and national resources

Healthcare concerns

• Complex multidisciplinary care 
needs

• Inadequate insurance

Coordinated oncologic care followed by 
cancer survivorship care
Social work support
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impacts the affected child, but also parents, siblings, extended family mem-
bers, and their communities.2 (See Chapter 24, Impact of Cancer on Family 
and Siblings.) In addition to the direct psychological effects that the diagno-
sis of cancer confers, there are substantial psychosocial consequences of 
the demands of treatment and associated toxicities (Tables . and .3).3 
Specific to ALL therapy, for instance, the use of steroids may lead to a 
Cushingoid appearance with altered body image, in addition to a sequale 
of medical complications including but not limited to the development of 
obesity, metabolic syndrome, and osteoporosis.

Prolonged school absenteeism can be anticipated during induction and 
consolidation chemotherapy and after stem cell transplantation, and the 
ability to arrange for intermittent school attendance is often restricted due 
to concerns about infection during periods of neutropenia and especially 
after bone marrow transplant. Homebound schooling can be arranged, 
but may further contribute to the sense of isolation due to reduced direct 
interaction with peers. Videoconferencing and other innovative strategies 
of communication that allow improved integration of the affected child into 
the school system may prove especially effective in patients with leuke-
mia or lymphoma. (See Chapter 27, School and Peer Relationships, and 
Chapter 28, School and Academic Planning.) Maintenance therapy for ALL, 
which usually begins 9–2 months after the start of treatment, is often a 
good time for children to re-enter the school system and return to their 
usual routine.

Adolescents and young adults (AYA) are at particularly high risk for 
adverse consequences, for both medical and psychosocial issues.4 The 
AYA population generally has worse outcomes, and may be at higher risk 
of relapse.5 A specific emphasis on medication adherence, which may be 
especially challenging during the long periods of ALL maintenance therapy 
and also posttransplant, is an important consideration for which innovative 
strategies of monitoring may be indicated.6 (See Chapter 6, Psychosocial 
Issues for Transplant Patients and Donors, and Chapter 7, Medication 
Adherence.) After completion of therapy, the AYA population often has 
significant barriers to obtaining healthcare during survivorship follow-up 
and monitoring. Specific attention to obtaining resources and medical 
insurance is needed to optimize their long-term care and overall quality of 
health. (See Chapter 33, Pediatric Cancer Survivors.)

Summary

Although leukemias and lymphomas are highly curable in pediatrics, diag-
nosis and treatment confer significant physical, psychological, and social 
risks that can have life-long impact.

•	 	Children	and	adolescents	with	leukemia	and	lymphoma	should	receive	
systematic and serial neurocognitive and psychosocial assessments 
during and after treatment as part of comprehensive multidisciplinary 
care.
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treatment- and disease-associated toxicit ies, and secondary 
malignancies.

•	 	Recommended	guidelines	for	healthcare	providers	and	patients/fami-
lies are available from a number of sources (e.g., http://www.survivor-
shipguidelines.org).
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Chapter 2

Neuroblastoma
 Giselle Saulnier Sholler

Neuroblastoma is the most common malignant solid tumor of childhood, 
and may be diagnosed as early as the prenatal period (by fetal ultrasound) 
or as late as young adulthood (Table 2.). Most patients are from 3 months 
of age to 6 years.,2 Children may present with symptoms related to an 
abdominal mass, back or bone pain with limping, malaise, anemia, and 
occasionally orbital ecchymoses or skin nodules. Diagnosis is by surgical 
biopsy, or by bone marrow biopsy and urine sample for tumor markers 
(catecholamines). The child’s treatment, which depends on the age, stage, 
and tumor biology, may range from biopsy only followed by observa-
tion for regression (low risk) to surgery, high dose chemotherapy, stem 
cell transplant, and immune therapies for advanced disease (high risk). 
Children diagnosed at less than one year of age usually have early stage 
disease with good outcome (survival may exceed 80–90%) and require 
minimal therapy. Children diagnosed after 2–8 months of age often have 
disease that has spread and require extensive therapy with lower chance 
of survival.3,4

Therapy

Large studies have shown that patients treated on clinical trials tend to 
have better survival. Most children will be eligible for such trials. These 
clinical trials (often called “protocols”), which include standard thera-
pies as well as a novel component, are designed to improve survival. 
Sometimes protocols involve a randomization between standard therapy 
and standard therapy plus experimental therapies. During the proto-
col consent discussion between physicians and family, the parents will 
require time and professional help in order to understand the therapies 
and side effects (Tables 2.2 and 2.3). Parents should be informed that, if 
they decline to consent, they will be given the best known therapy with 
full medical staff support. Treatment of side effects is also an important 
component of treatment (Table 2.4). In some instances, in disorders with 
a particularly poor prognosis, discussions of palliative care are initiated at 
the time of diagnosis.
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Perinatal neuroblastoma •	 Neuroblastoma	may	be	detected	as	
a suprarenal mass by fetal ultrasound 
before birth, or in the newborn.

•	 Current	practice	is	to	inform	parents	
that most of these infants do not 
need treatment and to observe with 
repeated radiological scans.

Stage IVS
(IV = Four and S = Special)

•	 Infants	have	small	primary	adrenal	
tumors but with liver infiltration and/or 
cells in the marrow cavity and/or in pale 
skin nodules.

•	 Encourage	parents	that	these	infants	do	
well in more than 90% of cases.

•	 This	unique	kind	of	tumor	shrinks	over	
about 6 months without treatment, 
although rare cases may need surgical 
intervention or chemotherapy because an 
enlarged liver may compromise breathing.

•	 Explain	to	parents	that	some	patients	
have disease that may progress initially, 
and “watching” the tumor shrink may 
be stressful.

opsoclonus-Myoclonus 
(neurological syndrome of ’dancing’ 
eye movements and/or muscle 
jerks with dis-coordination almost 
always associated with early Stage 
I-II tumors)

•	 It	is	very	likely	their	child	will	survive;	
this neurological syndrome can improve 
with chemotherapy and immunotherapy 
with prednisone and gammaglobulin, 
but some children can have life-long 
neurological complications.

Spinal Cord compression by tumor •	 If	treated	rapidly,	the	nerve	damage	
improves over time with surgery, 
radiation, or chemotherapy.

•	 Patients	may	have	residual	weakness	or	
paralysis.

Horner’s Syndrome (unilateral facial 
paralysis from neck tumor)

•	 This	mild	asymmetry	of	the	face	may	be	
permanent.

Profuse diarrhea secondary to 
increased hormone (VIP) secretion

•	 This	syndrome	abates	with	
chemotherapy.

Table 2.2 Common Questions Asked by Parents During the 
Diagnostic Period

Question Parent Education and Management Suggestions
What caused 
the tumor?

•	 Neuroblastoma	occurs	in	all	populations	throughout	the	world.
•	 Provide	parents	information	that	the	cause	is	currently	unknown.
•	 Recent	studies	have	linked	an	inherited	gene,	ALK,	with	

neuroblastoma in approximately 7% of patients. Children 
may be tested for this.

What about 
envi ronment/
diet?

•	 Environmental	studies	have	not	found	a	cause.

(continued)
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Question Parent Education and Management Suggestions

Was my child 
born with the 
disease?

•	 There	is	evidence	that	occasionally	neuroblastoma	may	start	
in the fetus, but no links have been found to maternal health.

Could the 
cancer have 
been found 
earlier?

•	 Timing	of	diagnosis	has	not	been	shown	to	change	the	
outcome.

•	 High-risk	neuroblastoma	is	a	rapidly	arising	tumor	in	children	
greater than one year at diagnosis. It is often not present long 
before diagnosis.

What will the 
diagnostic 
testing be like 
for my child?

•	 Diagnostic	testing	by	several	different	radiologic	procedures	
are required. These often require sedation so the child will 
be able to remain still. The child may be hungry and irritable 
beforehand and when he or she wakes up. Biopsy of the 
tumor and bone marrow will be done under sedation and 
may require pain medication afterwards.

Will my child 
need surgery?

•	 The	child	may	require	a	central	venous	line	placement	for	
chemotherapy.

•	 Surgery	to	remove	all	or	part	of	a	tumor	may	be	needed.	The	
child’s pain will be treated hour by hour with medicine and he 
or she will be up and about usually in –3 days depending on 
the extent of surgery.

Will I be able 
to continue 
working?

•	 The	impact	of	intensive	treatments	should	be	discussed	with	
parents, particularly with regard to support available to the 
family and employment options.

•	 One	parent	may	be	required	to	take	time	away	from	work	to	
be with the child throughout treatment.

•	 Offer	to	call,	write	letters	to	employers,	and	assist	with	
family medical leave forms.

•	 Assist	with	communication	with	the	child’s	school.	It	may	be	
possible for the child to keep up with schoolwork in hospital 
if hospital educators are present.

What about 
my other 
child(ren)?

•	 Suggest	the	parent(s)	ask	family	and	friends	for	help,	shared	
parenting if possible (weekdays, weekends, week nights).

•	 Encourage	the	involvement,	understanding,	and	frequent	
presence of siblings.

•	 Refer	siblings	to	sibling	support	programs	within	the	hospital	
if available or within the community.

Will my child 
die?

•	 At	diagnosis,	the	therapy	given	is	expected	to	cure	the	child.
•	 Support	with	encouragement	that	survival	is	the	goal	and	

therapies continually improve.
•	 It	is	important	to	remain	aware	that	some	tumors	will	be	

resistant to therapy and not all children will survive; this will 
only be known months to years after the initial diagnosis.

Table 2.2 (Continued)
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Table 2.3 Concerns Surrounding Initiation of Treatment

Concern Parent Education and Management Suggestions
Will the 
chemotherapy 
cause immediate 
sickness, 
vomiting and/or 
pain?

•	 Provide	information	that	many	children	play	and	have	no	
side effects as the drugs infuse.

•	 Supportive	medicines	are	given	to	prevent	nausea	before	it	
occurs and can be adjusted for each child as needed.

•	 Nausea	or	pain	may	develop	over	days,	but	will	be	treated	
to minimize or omit their symptoms.

What will happen 
when we go 
home?

•	 Children	will	not	be	discharged	until	it	is	considered	
safe. Some patients may require IV nutrition and/or pain 
medication, which may be able to be given at home.

•	 Some	children	will	require	daily	subcutaneous	shots	with	
G-CSF to help boost the immune system. Nurses can help 
teach parents how to administer injections.

•	 Due	to	risk	of	infections,	lifestyle	adjustments	will	be	
necessary. Fevers can be life threatening and parents need 
to be instructed to call their physician immediately if a 
fever occurs.

•	 Most	children	will	resume	normal	activities,	including	
eating, and many return to school as their energy 
rebounds.

Should I make my 
child eat? Should 
he/she follow a 
certain diet or 
take vitamins?

•	 Certain	vitamins	may	interact	with	chemotherapy	and	it	is	
important to encourage parents to discuss all supplements 
with their physician before taking them.

•	 Chemotherapy	may	change	the	child’s	taste	preferences.	
encourage parents to have their child try different foods to 
find those he/she likes to eat. encourage children to help 
choose foods to eat and eating times.

What should I be 
concerned about 
at home?

•	 Caution	that	the	parent	should	call	the	medical-care	team	
at any time for any fever or any new symptoms.

•	 Parents	should	call	if	they	are	worried	about	their	child	for	
any reason.

How quickly will 
the tumor shrink?

•	 Most	children	may	have	fewer	symptoms	from	the	cancer	
as early as the first few weeks after chemotherapy, 
suggesting improvement.

•	 Radiology	scans	and	other	repeat	tests	are	generally	
scheduled 2–3 months later, when future therapies need to 
be determined and scheduled.
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Bone Marrow Transplant (BMT)

Bone Marrow Transplant includes very high dose chemotherapy with stem 
cell rescue for Stage IV and high-risk Stage III patients, given as one or two 
transplants successively (Table 2.5).

Therapeutic Options for the Child Who Relapses
There is currently no standard therapy for children who relapse. explore 
options with the family taking into consideration those that are most suit-
able for the child and family’s expectations:

•	 New	chemotherapy	with	standard	drugs.
•	 	Experimental	therapies,	including	Phase	I and	II	trials,	should	also	be	

considered if part of a clinical trial.
•	 	Radiation	therapy	to	sites	of	symptomatic	masses	or	to	bone	disease	to	

help with pain and symptoms.
•	 Nonstandard	holistic	therapies	chosen	from	outside	of	the	medical	cen-

ter (see Chapter 2, Integrative oncology).
•	 No	therapy	with	curative	goal—Supportive	care	to	manage	symptoms	

and promote quality time with family including family trips and time for 
increased sibling involvement (see Chapter , Pain, and Chapter 30, 
Integrating Palliative Care).

Table 2.4 Common Chemotherapy Side Effects

Side Effect Parent Education and Management 
Suggestions

Vincristine: Constipation
Peripheral neuropathy
Pain

•	 Parents	should	keep	track	of	stool	frequency	
and consistency.

•	 Therapy	with	prescribed	laxative	medications	
should be given.

•	 Numbness,	tingling,	or	mild	weakness	in	the	
hands or feet is possible and usually resolves 
over time.

•	 Pain	is	reversible	and	will	subside	over	several	
days to a week if Vincristine is decreased or 
omitted.

•	 Inform	parents	that	Tylenol	should	not	be	
given unless they have spoken with the child’s 
physician and only after a temperature check, 
since it may mask the presence of fever and 
infection.

•	 Opiates	may	be	prescribed	if	pain	is	
significant.

Platinum:
Hearing Loss

•	 Hearing	loss	can	increase	over	time	with	
recurrent exposures of this drug.

•	 Patients	will	be	monitored	with	hearing	tests	
to prevent significant loss, but some children 
will need hearing aids.

Retinoic Acid •	 Side	effects	such	as	dry,	chapped	lips	can	be	
treated topically.
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Symptom Relief for the Child Who Is Dying
•	 	Children	with	neuroblastoma	may	experience	worsening	bone	pain,	

fever-infections, massive liver enlargement, lung infiltration, or some-
times bony growths on scalp and trunk. This may occur over weeks to 
months.

•	 	Reassure	family	that	aggressive	pain	and	symptom	control	will	be	pro-
vided and involvement with a hospice team is recommended.

•	 	Decision	for	continuation	of	transfusions	is	individual.	Transfusions	can	
help alleviate some side effects such as fatigue from anemia and bleed-
ing due to low platelet counts, but it may become difficult and painful to 
transport child to the hospital and the decision to stop transfusions is 
acceptable. A balance of the advantages and disadvantages are usually 
different for each family.

•	 	Communicate	openly	with	parents	and	encourage	honest	discussions	
with relatives, siblings, and the patient, if age appropriate.

•	 Encourage	sibling	involvement,	even	if	distressing,	to	alleviate	future	
survival guilt.

•	 	Integrate	palliative	care	principles.	(See	Chapter 30,	Integrating	Palliative	
Care).

Table 2.5 Concerns Surrounding BMT

Concern Parent Education and Management Suggestions
Fear of “high dose” 
therapy

•	 Children	will	experience	similar	side	effects	as	with	
standard chemotherapy, although older patients may 
have more nausea-vomiting during therapy. other side 
effects, such as mucositis, may be more severe.

Fear of the early 
weeks after stem cell 
infusion when the 
child has very low 
blood cells

•	 Patients	will	be	given	almost	daily	transfusions,	
antibiotics, and will be given IV nutrition as well as 
opiates for mucositis mouth pain.

•	 The	child	may	prefer	to	rest	in	bed	most	of	the	day,	but	
many patients feel better in the third week.

•	 Gently	inform	parents	that	fatalities	are	rare	but	may	
occur.

Distress with 
isolation in specially 
filtered room, 
boredom, inability 
to have visitors, 
exhaustion

•	 Shared	parent-family	“shifts”	may	help	to	give	
caregivers a break.

•	 A planned	daily	schedule	(washing	up,	mouth	care,	out-
of-bed-to-chair, TV time, book time, craft time, etc.) is 
helpful.

•	 Daily	phone	calls	or	e-mails	to	and	from	family	and	
friends are helpful.

•	 Creating	a	free,	personalized	webpage	through	
programs such as Care Pages or Caring Bridge can help 
families keep others abreast of their child’s progress.

Antineuroblastoma 
antibody therapy 
posttransplant

•	 Side	effects	of	pain	and	numbness	during	infusion	will	
be treated aggressively.
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Chapter 3

Wilms Tumor
 Jeffrey S. Dome

Pediatric kidney tumors comprise approximately 7% of cancers in children 
and adolescents. The vast majority are Wilms tumor, though other tumor 
types such as renal cell carcinoma, clear cell sarcoma of the kidney, malig-
nant rhabdoid tumor, congenital mesoblastic nephroma, and renal sarco-
mas are occasionally encountered. Wilms tumor is historically important 
because it was one of the first malignancies to be treated with a multidis-
ciplinary approach involving surgeons, pediatric oncologists, and radiation 
oncologists. With multimodality therapy, cure rates have risen to 85–90%.2 
Additionally, biological studies of Wilms tumor have provided a paradigm for 
our understanding cancer genetics.2 Although the majority of patients with 
Wilms tumor are cured, patients and families face significant psychosocial 
challenges at diagnosis, during treatment, and after completion of therapy 
(Table 3.). The total care of a patient involves a multidisciplinary approach 
that includes family support measures to optimize the quality of life.

Diagnosis of Wilms Tumor

•	 The	average	age	of	a	child	at	the	time	of	Wilms	tumor	diagnosis	 is	
about 3.5 years, although older children and adults may develop the 
disease.3

•	 In	North	America,	there	is	a	slight	predisposition	to	Wilms	tumor	in	
girls compared to boys.

•	 	The	tumor	presents	as	an	abdominal	mass	and	is	often	discovered	inci-
dentally by parents giving their child a bath or by a healthcare provider 
during a routine physical exam.

•	 	Children	 with	 Wilms	 tumor	 usually	 appear	 healthy	 but	 may	 have	
abdominal pain, fever, or hematuria.

•	 	Physical	 examination	 reveals	 high	 blood	 pressure	 in	 about	 25%	 of	
patients.

•	 	Once	an	abdominal	mass	is	detected,	patients	undergo	an	abdominal	
ultrasound and computed-tomography (CT) scan.

•	 	The	most	common	sites	of	 spread	 for	Wilms	 tumor	are	 the	 lymph	
nodes, lung, and liver.

•	 	Wilms	tumor	can	also	migrate	through	blood	vessels	and	grow	into	the	
renal vein, inferior vena cava, and, occasionally, the heart.

 

 

 


