
123

A Case-Based Approach

Aaron J. Hauptman
Jay A. Salpekar
Editors 

Pediatric 
Neuropsychiatry



Pediatric Neuropsychiatry



Aaron J. Hauptman  •  Jay A. Salpekar
Editors

Pediatric Neuropsychiatry

A Case-Based Approach



Editors
Aaron J. Hauptman
Department of Psychiatry
Boston Children’s Hospital
Boston, MA
USA

Harvard Medical School
Boston, MA
USA

Jay A. Salpekar
Neuropsychiatry in Epilepsy Program
Kennedy Krieger Institute
Baltimore, MD
USA

Departments of Psychiatry and Neurology
Johns Hopkins University
School of Medicine
Baltimore, MD
USA

ISBN 978-3-319-94997-0        ISBN 978-3-319-94998-7  (eBook)
https://doi.org/10.1007/978-3-319-94998-7

Library of Congress Control Number: 2018956170

© Springer Nature Switzerland AG 2019
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of 
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information 
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology 
now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, express or implied, with respect to the material contained herein or for any errors 
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims 
in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://doi.org/10.1007/978-3-319-94998-7


Dedicated to Bruce Hauptman, MD and Jack 
Pellock, MD who would have enjoyed a book 
like this



vii

Editors’ Note

Thank you for selecting this book. Our intent is to provide a rich intellectual journey 
through the complex and fascinating world of pediatric neuropsychiatry. The cases 
that make up this text were chosen in order to instruct and enliven. The authors 
themselves grapple with facets of diagnosis, treatment, interpretation, and meaning. 
As is the case in the field generally, the cases presented here are not always tidy, and 
the outcomes are not uniformly positive or, in some instances, even determined. 
Always, the authors engage with the significance of neural correlates for behavior, 
emotion, cognition, and consciousness. Parts of the discourse may seem novel, and 
some may feel to be well-trodden terrain. Some may represent diagnostic assess-
ment and treatment decisions that feel comfortable. Others may be cutting-edge or 
address old topics in new ways; and some address considerations with which read-
ers may not always agree. We welcome that inquiry and are content to prioritize 
probing questions rather than unblemished answers. Through that process, we con-
sider that true medical knowledge may be advanced. This book has been a wonder-
ful experience to write and to edit; we thank you for joining us.

Aaron J. Hauptman
Jay A. Salpekar
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Introduction

“Wherever the art of medicine is loved, there is a love of humanity.”
-Hippocrates

How many times have we each approached colleagues saying, “I saw a really 
interesting patient today,” or “I have never seen anything quite like this…” This is a 
standard practice for clinicians, as we all reach out to our professional community 
for explanation, teaching, guidance or the shared sense of fascination about the 
experiences of the individuals we treat. As neurologists, psychiatrists, and ulti-
mately, as neuropsychiatrists, we take care of individuals whose complicated condi-
tions challenge us to think deeply about how neuroscience, development, and 
environment connect the mental and physical functions of the brain. Much of the 
time, our patients bring unique insights into mind-body connectivity that are on the 
cutting edge of today’s clinical knowledge. As such, evidence or even precedent for 
management of these illnesses is not common in the medical literature. To work in 
neuropsychiatry is to live at the deeply fascinating, but often uncomfortable, gray 
line between the mental and the physical, at the forefront of the exploration of 
consciousness.

Classically, a case conference has always been the way that physicians do medi-
cine. We see patients with complicated conditions and then discuss clinical experi-
ences at national meetings, local grand rounds, or within our departments with 
colleagues in order to facilitate our own understanding and that of the community. 
The insights afforded to clinicians in these settings are valuable; each practitioner 
can apply a unique perspective to challenging cases, and, in the world of neuropsy-
chiatry, most cases are challenging.

In modern times, the opportunities to meet and discuss cases have been signifi-
cantly constricted given the increased pressure to see as many patients as possible 
and “manage” versus to think deeply and carefully about larger neuroscientific theo-
ries. Movements to routinize care also work against the field, often streamlining 
procedures in ways that undercut the exploration that is at the heart of neuropsychi-
atric medicine. Despite financial pressures in the modern era, most researchers and 
clinicians acknowledge that the intellectual appeal of a neuropsychiatric mode of 
thinking has never been greater. The contrast today between the growth of factual 
knowledge available about the brain and the contraction in allotted time to avail 
oneself of that knowledge represents a conundrum that is unresolved.
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Now, nearly two decades after the end of the “Decade of the Brain” in the 1990s, 
exploration into brain anatomy and function has soared. We think about networks 
and coordinated systems not only fixed anatomical brain structures and the roles of 
individual neurotransmitters. The knowledge of concussions and degenerative con-
ditions has changed how we think about brain injury and cognitive processing. We 
have an increased understanding of the fragility of brain parenchyma as well as new 
appreciation for its tremendous capacity for recovery. We have windows into the 
vast connectivity of the brain with imaging of white matter tracts in diffusion tensor 
imaging and electrical dipoles as shown by magnetic encephalograms.

Adult neuropsychiatry is now a well-established field with numerous practitio-
ners and reasonable representation in the medical literature. There are increasingly 
formalized ways to train practitioners for a career in adult neuropsychiatry includ-
ing residencies, fellowships, national and international conferences, and medical 
board examinations. While this is a superb development for the field, clinicians who 
work with children routinely note how the analogous knowledge base and inte-
grated approach in the pediatric world is much less established. Neuroscience edu-
cation and clinical emphasis on neurologic comorbidities typically are not prominent 
components in pediatric and child/adolescent psychiatry training programs.

This is an unfortunate development because studying a pediatric population has 
inherent advantages when it comes to neuropsychiatry. Young brains are designed 
for growth, recovery, and resilience. Significant vulnerability exists of course, but 
repair is possible well beyond what may occur later in the life span. In pediatrics, 
every case of neuropsychiatric illness is contextualized by brain development. 
Whereas in adult neuropsychiatry, the insult to the brain is framed by mature sub-
strate, in children, not only is function in the moment affected but the ongoing 
process of development is jarred from its trajectory as well. As such, we can readily 
gain insights into brain development by monitoring how symptoms change over 
time and how treatment may influence that change.

Our aim with this text is to highlight the developing brain with a diverse cohort 
of children and adolescents with neuropsychiatric illnesses. We include some condi-
tions that are common, bread-and-butter child psychiatry and neurological cases, 
such as ADHD, epilepsy, and Tourette’s syndrome. But we have gone out of our 
way also to include cases that may be a little bit messy and that frame the expected 
condition in the context of life stress, comorbid developmental disorders, and other 
neurologic illness. We tried to organize the cases around similar themes but fully 
recognize that content overlaps between sections. We also intermix cases of conver-
sion disorder, such as psychogenic non-epileptic events, within the sections on the 
associated conditions. In pediatrics, conversion symptoms may be subtly nested 
within the context of comorbid neurological disorders and developmentally tinged 
emotional stressors. As such, we did not want to isolate conversion from related 
neurologic symptoms even if the etiologies were varied.

Additionally, we want this text to help fill the knowledge gap that currently exists 
between adult and pediatric neuropsychiatry. We aspire to provide a sense of how to 
think through aspects of brain dysfunction by means of the oldest tradition in medi-
cine: case-based learning. By highlighting patients’ stories, we hope to provide a 
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broad “case conference” that will generate thought and insight to assist other clini-
cians facing the daunting and energizing task of deciphering neuropsychiatric ill-
ness in children and adolescents. Although the paradigmatic approach utilized in 
adult neuropsychiatry does not yet have an equivalent in the pediatric realm, there 
is tremendous interest in its advance, and we hope this type of casebook will con-
tribute toward that goal.

Above all, we want to capture intrigue and express the delight in working as 
neuropsychiatrists with this age group. Children and adolescents with neuropsychi-
atric illness are very common yet often struggle in finding professionals adept in 
diagnosis, treatment, and overall support. We continue to be humbled by this com-
plex field and endeavor to make progress in learning how best to be available for our 
patients as clinical neuroscientists.

Ultimately, this book is about those patients, telling their stories and, in doing so, 
teaching us new remarkable insights into brain and behavior relationships. Where 
possible, our patients and their families have provided personal reflections of their 
experiences. Their voices, expressing their struggles and successes, are profound 
reminders of the person-centered nature of this work. We are privileged to have this 
opportunity and to work alongside our patients in bearing witness into the limitless 
inner workings of the brain.

Boston, MA, USA	�  Aaron J. Hauptman
Baltimore, MD, USA	�  Jay A. Salpekar
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Part I

The Frontal Lobes and Coordination of 
Movement and Thought

�Introduction

The brain is wider than the sky,
For, put them side by side,
The one the other will include,
With ease, and you beside.

Emily Dickinson, 1924

This section focuses on prefrontal cortical (PFC) circuits and their diverse struc-
tural and functional connections throughout the brain. Discussion of the frontal 
lobes, responsible for attention, working memory, executive function, and so much 
of what defines human emotional and neurocognitive function, quickly gives way to 
an exploration of subcortical structures such as basal ganglia and limbic regions. 
The prefrontal cortex doesn’t do its work alone, and the section emphasizes the 
large-scale, circuit-based nature of so many of the functions thought of as “belong-
ing” to the PFC.

These cases focus on frontal-parietal connections in executive function, frontal-
striatal-thalamocortical loops in movement, mood and salience detection, and the 
increasingly appreciated functions of the cerebellum’s interaction with other brain 
regions in cognition and thought processing. Concepts will be introduced crucial to 
understanding regions of the brain that will come up again and again in subsequent 
chapters, whether in the discussion of developmental disorders, white-matter con-
nectivity in pediatric multiple sclerosis, the neuropsychiatric aspects of neuroim-
munological conditions, epilepsy, or altered mental status.

The first chapter in this section follows three patients with ADHD for decades; 
their diverse developmental trajectories bring a longitudinal, outcome-driven per-
spective on a condition often thought of exclusively in its pediatric context. This 
also provides a broad overview of PFC circuitry and connectivity that scaffolds 
subsequent discussion of frontal-subcortical and frontal-cerebellar connections. 
Next is an exploration of traumatic brain injury (TBI) and its potentially devastating 
effects on mood, personality, and a wide range of emotional and neurocognitive 
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functions. The chapter also places an emphasis on modes of recovery and approaches 
for management and shows a pathway toward success in the face of ongoing chal-
lenges. A review of tics and Tourette syndrome moves into an exploration of the 
deeper structures of the telencephalon in the management of a particularly complex 
case. This entry into frontal-subcortical machinery shifts solidly into a discussion of 
subcortical structures explored through a case of substance-induced hypoxia in 
which parkinsonism in an adolescent was confused for a mood disorder. The section 
then moves on to the cerebellum. This brain area, once viewed as being almost 
exclusively involved in smoothing of movement, is increasingly seen as playing a 
significant role in emotional and thought processing and is implicated in a broad 
range of neurological and psychiatric conditions ranging from autism to schizophre-
nia to affective disorders. The final case addresses the common question of adoles-
cent concussion with psychiatric sequelae, addressing the overarching concern of 
long term sequelae following multiple episodes of mild traumatic brain injury.

I  The Frontal Lobes and Coordination of Movement and Thought
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�Cases

The following cases illustrate three trajectories of individuals who would have been 
diagnosed with attention-deficit/hyperactivity disorder (ADHD) in childhood, had 
the contemporary diagnosis existed when they were first evaluated. These cases 
(with details modified to protect confidentiality) were obtained from a prospective, 
33-year longitudinal study conducted by Klein et  al. investigating the long-term 
outcomes of childhood hyperactivity [1]. Probands were predominately middle and 
lower-middle socioeconomic status males aged 6–12 upon entering the study 
between 1970 and 1978. They were recruited from a psychiatric research clinic in 
Queens, NY, to which they had been referred for behavioral issues by their respec-
tive schools. Follow-up assessments were conducted at mean participant ages of 18, 
25, and 41 years.

�Case One: Charlie

Charlie was born full-term at 9 lbs 10 oz. From a young age, he experienced diffi-
culties at school and home. By the second grade, he was in danger of failing several 
subjects despite receiving individualized instruction. His second grade teacher 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-94998-7_1&domain=pdf
mailto:Shereen.Elmaghrabi@med.nyu.edu
mailto:Francisco.Castellanos@nyumc.org

	Editors’ Note
	Contents
	Contributors
	Introduction
	Part I
	Introduction
	1: The Spectrum of Neurobehavioral Outcomes in Attention-Deficit/Hyperactivity Disorder
	Cases
	Case One: Charlie
	Case Two: Frank
	Case Three: John
	Discussion
	Neuroanatomy and Pathophysiology
	Genetic Factors
	Environmental Factors

	Neuropsychology of ADHD
	Neuroimaging of ADHD
	Task-Based Functional Imaging
	Resting-State Imaging

	Treatment Strategies
	Clinical Pearls: Rating Scales
	Clinical Pearls: ADHD in Adolescence
	Lessons Learned About Neuropsychiatry
	References

	2: Phineas Re-enGage: Long-Term Psychiatric Follow-Up of Pediatric Traumatic Brain Injury
	Case
	Early Disease Course
	Return to Follow-Up
	Diagnostic Summation
	National Institutes of Health (NIH) Toolbox Testing
	Case Reflections
	Reengagement
	Domains of Function and Dysfunction
	Complementarity of Needs
	Modern Treatments for Mood Disorders, Affective Instability, and ADHD
	Future

	Lessons Learned About Neuropsychiatry
	References

	3: Tricky “Ticcy” Case: Tics/Tourette Syndrome with Co-occurring OCD
	Case
	Diagnostic Impression
	Neuroanatomy and Pathophysiology
	Treatment Strategies
	Case Follow-Up
	Lessons Learned About Neuropsychiatry
	References

	4: “Depression” After Hypoxic-Ischemic Injury
	Case
	Neuroanatomy and Pathophysiology
	Treatment Strategies
	Neuropsychiatry Lessons
	References

	5: The Role of the Posterior Fossa in Pediatric Neuropsychiatry
	Case
	Hospital and Disease Course
	Diagnostic Impression
	Pediatric Tumors and Psychosis
	Treatment Strategies
	Lessons in Neuropsychiatry
	Observations from Johnny’s Family
	References

	6: Punch Drunk: Repetitive Concussions in an Adolescent Student-Athlete
	Case
	Diagnostic Impression
	Background of Concussion
	Relevant Neuroanatomy and Pathophysiology
	Treatment Strategies
	Lessons Learned About Neuropsychiatry
	Educational Tools
	References


	Part II
	1.1	 Introduction
	7: Fragile X: Autism in the Setting of a Known Genetic Syndrome
	Case
	Discussion
	Diagnostic Impression


	Relevant Neuroanatomy and Pathophysiology
	Treatment Strategies
	Lessons Learned About Neuropsychiatry
	References

	8: Does a Diagnosis of Velocardiofacial Syndrome Mean Schizophrenia?
	Case
	Past Psychiatric/Developmental History
	Social/Family History
	Pertinent Medical History

	Case Reflections
	Neuropsychiatry Lessons
	Case Follow-Up

	References

	9: The Interface Between Rare Genetic Variation, Psychosis, and Trauma
	Case
	Diagnostic Dilemma
	Neuropsychological Profile and Neurological Examination
	Normal Fantasy Versus Dissociation Versus Psychosis

	Staring Spells
	Genetic Mutations and Their Significance
	Borderline Fragile X Premutation
	Cognitive Decline
	Case Reflections
	Lessons Learned About Neuropsychiatry

	References

	10: Growing Up with Autism: Incorporating Behavioral Management and Medication to Manage Self-Injurious Behavior
	Case
	Neuropsychiatric Reevaluation
	Case Reflections
	Neuroanatomy
	Lessons Learned About Neuropsychiatry
	References


	Part III
	Introduction
	11: Two Sides to Every Story: Growing Up with Agenesis of the Corpus Callosum
	Case
	Trisomy p16
	Agenesis of the Corpus Callosum
	Case Reflections
	Lessons Learned About Neuropsychiatry
	Observations from Shelly’s Family

	References

	12: Developmental Regression: The Power of Anxiety on the Maturing Brain
	Case
	Relevant History and Course
	Relevant Family Factors and Stressors

	Discussion
	Therapy Course
	Medical Course
	Next Steps

	Lessons Learned About Neuropsychiatry
	Family Reflections
	References

	13: Assessment and Treatment of Prenatally Exposed Infants and Children
	Case 1: Opioids
	Case 2: Cocaine
	Lessons Learned About Neuropsychiatry

	References

	14: A Diagnosis of Exclusion: Demystifying Neurodevelopmental Disorder Associated with Prenatal Alcohol Exposure
	Case
	Diagnostic Assessment
	Neurodevelopmental Sequelae of Fetal Alcohol Spectrum Disorder (FASD)
	Reflections from the Family
	Four-Domain Model of ND-PAE
	Emotional Regulation: Mood Dysregulation and Autonomic Arousal
	Neurocognitive: Cognitive and Executive Dysfunctions
	Social Communication: Language, Social Skills, and Perceptual Deficits
	Sensory and Motor Processing and Coordination Issues
	Lessons Learned About Neuropsychiatry
	References

	15: Accounting for Childhood Lead Exposure: New Directives Around an Old Problem
	Case
	Evaluation
	Diagnoses
	Treatment and Follow-Up

	Discussion
	Scope of Lead Exposure
	Impact of Lead Toxicity

	Neuroanatomy and Pathophysiology
	Cellular Regulation and Neurotransmission
	Pregnancy and Fetal Development

	Treatment Strategies
	Lessons Learned About Neuropsychiatry
	References


	Part IV
	Introduction
	16: Psychogenic Nonepileptic Seizures and Comorbid Epilepsy in an Adolescent
	Case
	Psychiatric History
	Psychological and Developmental Profile
	Medical History
	Treatment
	Lessons Learned About Neuropsychiatry
	Reflections from Kim, a Patient with PNES
	Message from the Parent of a Child with PNES
	References
	Further Reading


	17: Switching Sides: A Case of Sepsis, Seizures, and Shifting Hemispheric Dominance
	Case
	Cognitive Sequelae
	Treatment Course
	Diagnostic Considerations
	Lessons from Robert About Neuropsychiatry
	Reflections from Robert’s Family
	References

	18: Epilepsy and Behavior: Response to an Integrative Treatment Paradigm Highlighting Complementary and Alternative Medicine
	Case
	Disease Course
	Diagnostic Impression
	Treatment Strategies
	Psychological Interventions
	CAMS Interventions
	Ayurveda
	Yoga
	Reflexology
	Acupressure
	Mud Therapy


	Case Reflections
	Lessons Learned About Neuropsychiatry
	Observations from the Parents
	References

	19: When It’s Not Just a Febrile Seizure: Epileptic Encephalopathy
	Case
	Lessons Learned About Neuropsychiatry
	References


	Part V
	Introduction
	20: When the Body Attacks the Brain
	Case
	Discussion
	Autoimmune Encephalitis
	Lessons Learned About Neuropsychiatry
	Neuroanatomy
	Reflections from Steve’s Family
	Steve’s reflection
	Steve’s father’s reflection:

	References

	21: Pitfalls in the Diagnosis of Autoimmune Limbic Encephalitis
	Case
	History of Present Illness
	Examination
	Medical History
	Medications

	Discussion
	Differential Diagnosis
	Treatment

	Lessons Learned About Neuropsychiatry
	References

	22: The Hidden Symptoms of Pediatric-Onset Multiple Sclerosis
	Case
	Multiple Sclerosis
	Case Reflections
	Lessons Learned About Neuropsychiatry

	References

	23: PANDAS and PANS: An Inflammatory Hypothesis for a Childhood Neuropsychiatric Disorder
	Case
	Presentation and Relevant History
	Disease Course

	Discussion
	Relevant Neuroanatomy and Pathophysiology
	Treatment Strategies

	Lessons Learned About Neuropsychiatry
	References


	Part VI
	Introduction
	24: Catatonia in an Adolescent Girl with Inflammatory Bowel Disease: Complexity of Diagnosis, Treatment, and 3-Year Outcome
	Case
	Re-hospitalization
	Follow-Up Treatment
	Patient Perspective
	Diagnostic Impression
	Historical Perspective of Catatonia
	Neuropsychiatric Reflections of This Case
	Relevant Neuroanatomy and Pathophysiology
	Treatment Strategies
	Lessons Learned About Neuropsychiatry
	References

	25: Hypothalamic Hamartoma
	Case
	Discussion

	Neuropsychiatric Features
	Case Reflections
	Lessons Learned About Neuropsychiatry
	References

	26: More Than Just ADHD: Evaluation of Sleep Disorders with Inattention
	Case
	Clinical Course
	Case Reflections
	Restless Legs Syndrome
	Periodic Limb Movement Disorder
	Neuroanatomy
	Links Between Iron Deficiency, ADHD, and Sleep

	Treatment Strategies

	Lessons Learned About Neuropsychiatry
	References


	Part VII
	Introduction
	27: Nuances of the Pediatric Neuropsychiatry Evaluation
	Introduction
	Examination
	Pre-evaluation
	Evaluation
	History of Present Illness
	Pregnancy and Birth
	Developmental History
	School History
	Safety Assessment
	Review of Systems
	Social History
	Family History
	Physical Examination
	The Neuropsychiatric Mental Status Examination
	Behavioral Observations
	Developmental Screening Measures

	Post-evaluation



	Index

