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tools they need to achieve conﬂict resolution in a mature, nonviolent way.
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something I believe we often overlook.
The media has done a disservice to
our community by promoting scenarios
in which the possession of ﬁrearms or
the use of violence seems the easiest
solution to conﬂict; you get your way
with immediate results but at too great
a cost. This thinking has gained national
prominence in real-life situations when
angry students have initiated violence
at school, resulting in signiﬁcant morbidity and mortality. Incidents of bullying, cyber bullying, and gang violence
lead to power differentials, whereas
access to weapons creates an unfair
playing ﬁeld, with quick impulses leading to violence. Children beneﬁt from

learning at an early age by observing
their parents or being coached to resolve conﬂicts with siblings and friends.
As mentioned by Drs Chavez and Steffey,
school-based programs can be a great
resource to address these issues. Informing adolescents that effective conﬂict
resolution may take time and practice
is essential. The observations by adolescents of effective conﬂict resolution by
those they respect, be it parents, teachers,
coaches, or peers, may provide optimal
strategies.
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A Male Infant Who Has A White Hair
Tuft and Hypopigmented Macules
Joshua Wong, MD*

Presentation
A male infant is born at 39 weeks’ gestation to a 25-year-old
G1P1 African American woman. The pregnancy was
uncomplicated and the mother received appropriate prenatal care. Results for maternal group B Streptococcus
colonization and standard viral serology testing were negative. Delivery is via cesarean delivery because of breech
presentation at onset of labor. At delivery, initial examination reveals a prominent tuft of white hair at the forehead hairline (Fig 1), as well as large hypopigmented
macules with well-deﬁned borders covering signiﬁcant
areas on the torso and the mid upper and lower extremities (Fig 2). The remainder of the physical examination is
normal. Apgar scores are 9 and 9 at 1 and 5 minutes, respectively, and vital signs are normal for age. Weight,
length, and head circumference are between the 25th
and 50th percentiles. On the second day of life, the baby
fails his click auditory brainstem response hearing screen
in the left ear, suggesting a preliminary diagnosis.

Figure 1. Newborn boy with prominent tuft of white hair.

Author Disclosure
Dr Wong has disclosed no financial relationships relevant to
this article. This commentary does not contain a discussion of
an unapproved/investigative use of a commercial product/
device.

*Advocate, Hope Children’s Hospital, Oak Lawn, IL.
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Figure 2. Prominent depigmented macules on torso and limbs.

Diagnosis: Waardenburg syndrome
Based on the presence of a white forelock, patches of depigmented skin, and sensorineural hearing loss, the infant
was diagnosed as having Waardenburg syndrome.

Discussion
Waardenburg syndrome is a rare condition characterized by congenital sensorineural hearing loss, dystopia

Abbreviations
MITF: microphthalmia-associated transcription factor
gene
PAX3: paired box 3 gene

canthorum (lateral displacement of the inner canthi),
and pigmentation abnormalities of the hair, skin, and eyes.
This syndrome results from a disorder of neural crest
melanocyte proliferation, migration, or differentiation.
Thus, the term “depigmented” is more accurate, as opposed to “hypopigmented,” indicating that the skin
and hair lesions are devoid of melanocytes, as opposed
to a decrease in melanocyte pigment production.
Waardenburg syndrome is inherited in an autosomal
dominant pattern and shows no predilection for race,
ethnicity, or sex. Prevalence is estimated at 1 in 42,000,
and w2% to 3% of deaf children have Waardenburg
syndrome.
The Waardenburg Syndrome Consortium established
criteria for the diagnosis of Waardenburg syndrome in
1992. Individuals born with the syndrome have either
two major criteria or one major and two minor criteria
(Table 1). Major criteria include congenital sensorineural
hearing loss, pigment changes of the iris (irides of different
color, iris bicolor, or characteristic brilliant blue irides),
depigmented hair, such as a white forelock, affected
ﬁrst-degree relative, and dystopia canthorum with a W index (a measure of separation of the inner canthi) that exceeds 1.95.* (1) Minor criteria include depigmented skin
lesions, synophrys (single eye brow), broad high nasal
root, hypoplasia of the nostrils, and premature graying
hair typically by 30 years of age.
Waardenburg syndrome is divided into four subtypes.
Individuals with Waardenburg syndrome type 1 must have
dystopia canthorum, whereas those with Waardenburg
syndrome type 2 do not. Types 3 and 4 are rare variants of
the syndrome. Individuals with Waardenburg syndrome
type 3, also known as Klein-Waardenburg syndrome, have
hypoplasia of muscles and bones in the upper limbs, ﬂexion
contractures, and syndactyly in addition to meeting criteria
for type 1. Individuals with Waardenburg syndrome type
4, also known as Waardenburg-Shah syndrome, have the
type 2 phenotype associated with Hirschsprung disease.
Other peripheral associations of Waardenburg syndrome
include cleft lip or palate, neural tube defects, and upward
scapular displacement (Table 2).
Most cases of Waardenburg types 1 and 3 are caused
by mutations in the PAX3 (paired box 3) gene. The
PAX3 gene is located on chromosome 2q35-37 and controls certain aspects of facial and inner ear development.

*W index ‡2.07 ¼ dystopia. W index > 1.87 but < 2.07 ¼ moderate dystopia. W index £ 1.87 ¼ no dystopia.
Calculation of W index is as follows:
1. Measure (in mm): a ¼ inner canthal distance, b ¼ interpupillary distance, c ¼ outer canthal distance.
2. Calculate X ¼ (2a – [0.2119c þ 3.909])/c. Calculate Y ¼ (2a – [0.2479b þ 3.909])/b.
3. W index ¼ X þ Y þ a/b
Pediatrics in Review Vol.33 No.3 March 2012 e19
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Major and Minor Criteria
for Waardenburg Syndrome

Table 1.

Major Criteria

Minor Criteria

Sensorineural hearing loss
Pigmented changes of iris
Hair depigmentation
Affected 1st degree relative
Dystopia canthorum (W
index > 1.95)

Skin depigmentation
Synophrys
Broad high nasal root
Nostril hypoplasia
Premature graying hair

Waardenburg Syndrome Consortium recommendations: criteria for
diagnosis are two major criteria or one major and two minor criteria.

Subtypes of Waardenburg
Syndrome
Table 2.

WS Type 1
WS Type 2
WS Type 3
(KleinWaardenburg)
WS Type 4
(WaardenburgShah)

WS Consortium criteria with
dystopia canthorum
Type 1 phenotype without
dystopia canthorum
Type 1 phenotype with upper
extremity contractures
Type 2 phenotype with
Hirschsprung disease

missing hair cells, abnormal tectorial membrane, and
lack of peripheral processes of the spiral ganglion cells.
These ﬁndings support a hypothesis that defective melanocyte migration or defective melanocyte function results
in defective development of the inner ear structures, thus
causing sensorineural hearing loss.
Deﬁcits generally are not progressive except in type 2
cases. There are varying degrees of hearing loss within
subtypes and even within families. Hearing loss can be bilateral, asymmetric (hearing loss unequal in each side), or
unilateral, and can range from mild to profound. Formal
audiologic evaluation should be performed on all children suspected of having Waardenburg syndrome because hearing loss may not be clinically apparent in the
patient or family members. These children should be referred as candidates for cochlear implants early in life.
There are few differential diagnoses to consider. Tietz
syndrome, caused by mutation at a different region of the
MITF gene, is a fully penetrant autosomal dominant disease characterized by deafness and depigmentation. In
contrast to the patchy depigmented lesions of Waardenburg syndrome, patients with Tietz syndrome have frank
albinism. Piebaldism is another autosomal dominant disorder in which patients present with white forelock and
depigmented skin lesions only. There is no hearing loss.
Vitiligo, although extremely rare in an infant, is another
possible diagnosis.

Patient Course
Mutation of the MITF (microphthalmia-associated transcription factor) gene causes Waardenburg type 2. The
MITF gene is found on chromosome 3p14.2-p14.1 and
also controls some development of the ear. Both PAX3
and MITF mutations are inherited in an autosomal dominant pattern. On occasion, they can be a result of de novo
mutation. Type 4 has been shown to be caused by a variety of genes, including endothelin 3 at 20q13.2-q13.3,
endothelin receptor type B at 13q22, Sry box 10 transcription factor at 22q13.1, and snail homolog 2 at
8q11, and can be inherited in either an autosomal recessive or autosomal dominant pattern. Genetic counseling
often is helpful to families with a history of Waardenburg
syndrome.
Congenital sensorineural hearing loss is the most serious feature of Waardenburg syndrome. Deafness generally occurs in 25% of type 1 cases and 50% of type 2 cases,
but has been reported to be as high as 60% and 90%. Otopathology in a subject with Waardenburg type 1 has been
reported to show partial malformations of the cochlea
with absence of melanocytes, absence of striavascularis,

Further history reveals that the mother and maternal
grandmother have similar skin ﬁndings and white forelock. The mother dyes her forelock to match her normally black hair color. The mother also reports that
she has always been hard of hearing, but her condition
is not bad enough to bring to medical attention. The infant has an otherwise uncomplicated hospital course and
is discharged on day 3 of life with the preliminary diagnosis of Waardenburg syndrome type 2. He is scheduled
for a comprehensive diagnostic auditory brainstem response test and appropriate follow-up appointments with
a geneticist and a primary care pediatrician.

Summary
• Waardenburg syndrome is an autosomal dominant
disease characterized by congenital sensorineural
hearing loss, dystopia canthorum, and depigmentation
abnormalities of the hair, skin, and eyes.
• Rarer forms of this disease can be associated with limb
contractures and Hirchsprung disease.
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• Hearing loss can range from mild to profound and
generally is not progressive. Affected patients should
receive acoustic testing, genetic counseling, and
follow-up with an otolaryngologist for the potential
benefit of cochlear implants. Cognition generally is
normal, and with appropriate acoustic intervention,
the developmental prognosis is good.

Reference
1. Reynolds JE, Marazita ML, Meyer JM, et al. Major-locus
contributions to variability of the craniofacial feature dystopia
canthorum in Waardenburg syndrome. Am J Hum Genet. 1996;
58(2):384–392
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Psychological Aspects of Chronic Health
Conditions
James M. Perrin, MD,*
Sangeeth Gnanasekaran,
MD, MPH,†
Jennifer Delahaye, MA†

Author Disclosure
Drs Perrin and
Gnanasekaran, and Ms
Delahaye have
disclosed no financial
relationships relevant
to this article. This
commentary does
contain a discussion of
an unapproved/

Educational Gap
The recent report of the American Academy of Pediatrics Task Force on Mental Health
provides guidance and tools to aid screening and identification of psychological issues in
primary care practice.

Objectives

After completing this article, readers should be able to:
1. Understand psychosocial stressors that affect families who have a child with a chronic
condition.
2. Describe the impact of the chronic condition on the family.
3. Understand how a child’s developmental stage affects the psychological response to
a chronic condition.
4. Address barriers to adherence among children with chronic conditions, especially
among adolescents.
5. Describe the role of pediatricians in identification, measurement, and treatment of
psychological issues in children with chronic conditions.

investigative use of
a commercial product/

Introduction

device.

Chronic illness generally refers to physical, emotional, or developmental conditions that
affect the child for a prolonged period of time. Many types of conditions can be considered
chronic, including those that lead to a need for prescription medications; additional medical
services; physical, occupational, or speech therapy; or treatment for an emotional, developmental, or behavioral problem. Among children, the most prevalent chronic conditions are
asthma, obesity, and mental health conditions, including attention-deﬁcit/hyperactivity
disorder (ADHD). The category includes many less common conditions, such as leukemia,
sickle cell disease, arthritis, and spina biﬁda, as well as very rare conditions, such as lysosomal
storage diseases. This review focuses on the psychosocial stressors and psychological issues
associated with any childhood chronic condition for children and adolescents, and their
families.
Estimates of the prevalence of childhood chronic illness vary considerably owing to differences in the way that the term has been deﬁned and measured. Most reported rates fall
between 12% and 30%. The 2007 National Survey of Children’s Health indicated that
22.3% of all children in the United States have at least one chronic condition. (1) Chronic
illness incidence rates have increased steadily over the past several decades, (2) with particularly steep increases in common conditions, such as asthma, obesity, and behavior/learning
problems, such as ADHD.

Psychosocial Stressors Affecting the Child and Family
When compared with children without chronic illness, children with chronic conditions
have a consistently greater risk for developing a psychological comorbidity. Table 1 indicates some of the psychosocial issues that children and adolescents with chronic conditions
may face and that may lead to psychological problems or disorders.
The model of adjustment to chronic illness by Pless and Pinkerton (3) (Fig 1) illustrates
how these characteristics may interact to inﬂuence psychological functioning from
childhood, through adolescence, and eventually to adulthood. This model indicates
*MGH Center for Child and Adolescent Health Policy, Boston, MA.
†
Massachusetts General Hospital, Boston, MA.

Pediatrics in Review Vol.33 No.3 March 2012 99

Downloaded from http://pedsinreview.aappublications.org/ at Health Internetwork on March 2, 2012

psychosocial issues and problems chronic illness

Psychosocial Issues
Among Children and
Adolescents With Chronic
Conditions
Table 1.

Psychological Adjustment
Behavioral and emotional problems
Low self-esteem
Psychiatric disorders
Sleep disorders affecting daytime performance and
behavior
Social Adjustment
Social adjustment problem
Effects of illness on growth and development
Difficulties in peer relationships
Participation in peer activities (eg, clubs, sports)
School Adjustment and Performance
Effects of illness or treatment on cognitive functioning
Fatigue
Effects of treatment on central nervous system function
Absenteeism
Treatment Adherence

the interactions among child, condition, family, and
community/social characteristics. All affect how the
child and family will adapt and cope with the chronic
condition. Table 2 lists pertinent characteristics that
primary care physicians should consider when working
with the child and family. Families of children with more
severe conditions, especially those requiring home medical equipment, such as respiratory support, feeding
tubes, and mobility devices, are more likely to experience
stress, as are families of children with major cognitive
impairment.

Developmental Stage Affects Response
A child’s developmental stage affects his or her understanding of health, illness, pain, and death, which in turn
inﬂuences how he or she views the condition. Children
go through predictable stages of development regarding their understanding of mechanisms by which they
get sick. As examples, very young children have little understanding of illness causation. By kindergarten age,
most children have a sense that they get sick by doing
something wrong. Early school-age children have more
of a sense that “germs” cause illness (of whatever variety). By the beginning of adolescence, children develop
some understanding of the complexities of body function and how these interact with injury or infection to
cause disease.

Figure 1. Integrated model of adjustment to chronic illness by
Pless and Pinkerton. (3)

Just as children’s development of their understanding of illness grows with age, their experience of illness
varies with developmental stage, mainly in the ways
that a condition may interfere with normal function
at a particular age or with expected development.
(4) Mobility impairment, for example, has different
implications for a 5-year-old than 15-year-old. Knowledge of a child’s developmental status should help
guide in educating the child about the condition. As
their cognitive skills develop and they mature, children
will change in their feelings of control, stress, and ability to cope.
How children view their health and illness affects their
feelings of control about the cause of the illness and its
treatment, which affects treatment adherence. Children’s
perceptions of daily stress affect how they will adjust to
the condition. Feelings of control and social support
positively mediate the relationship between stress and
adjustment. Children and adolescents frequently use
avoidance to cope with a chronic condition and should
not be expected to have adult coping strategies. Understanding the child’s developmental stage will help the
family and clinician to address the child’s fears and stress
by providing explanations at the appropriate developmental level. (5)
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Factors That Influence
Development and Behavior
Among Children With Chronic
Health Conditions

Table 2.

Illness or
condition
(other than
specific
diagnosis)

Child

Family

Social

Severity (physiologic or sensory impact)
Duration
Age of onset
Interference with age-appropriate
activities
Expected survival
Course (stable versus progressive)
Certainty (predictable versus uncertain)
Impact on mobility
Impact on cognition and
communication
Pain
Gender
Intelligence and communication skills
Temperament
Coping skills and patterns
Family functioning
Parental mental health
Household structure (number of adults
and children)
Socioeconomic status
Cultural attitudes
Access to health care
Community resources
Geography
School and day care systems

Reprinted with permission from Thyen U, Perrin JM. Chronic health
conditions. In: Carey WB, Crocker A, Coleman WL, Elias ER,
Feldman HM, eds. Developmental-Behavioral Pediatrics. 4th ed.
Philadelphia, PA: W.B. Saunders Company; 2009, p. 346.

Psychological Comorbidities
Symptoms of maladjustment, depression, and anxiety are
among the most common issues identiﬁed in children
and adolescents with chronic conditions, (6) as well as
poorer social and emotional functioning and an inclination toward risky behavior. (7) Although the mechanisms
that make children most vulnerable to psychological comorbidity remain unclear, children with certain conditions may be more prone to developing such issues. A
comprehensive review of more than 80 studies of children with a wide range of chronic conditions indicated
that children with neurologic and sensory disorders are
particularly susceptible to psychosocial issues. (Sensory
disorders in this review included blindness and hearing
impairment, whereas neurologic disorders included cerebral palsy, myelomeningocele, head injuries, epilepsy and

other seizure disorders, hydrocephalus, and Reye syndrome.) Other studies also indicate that children with
central nervous system conditions and sensory disorders
may be more prone to develop psychosocial issues. (7)
The relationship between disease severity and psychological vulnerability is less clear. Most studies indicate no
direct relationship between objective measures of disease
severity and psychological adjustment or depression, (6)
although some research suggests a relationship between
functional status/impairment and mental health. The
links among psychological adjustment, age, and gender
also are unclear. Some research suggests that depression
is more common in older children and girls; other studies
dispute these ﬁndings.
Several family and child characteristics are associated
with a child’s psychological adjustment. Among family
factors, family cohesion, support, and psychological background appear important, as well as divorce, parental discord, parental desertion, insufﬁcient ﬁnancial resources,
poor parental adjustment to the child’s illness, and family
history of depression. Among child characteristics, poorer
psychological adjustment and depression are associated
with low self-esteem, poor self-concept, and low intelligence quotient. Child coping style, especially maladaptive coping strategies, such as “catastrophizing” and not
seeking social support, are associated with poor psychological adjustment.

Impact on Family
A child’s chronic condition has a signiﬁcant effect on all
family members. Characteristics of the condition will affect how stressful the condition is for family members.
These characteristics include severity, prognosis, effects
on cognition and mobility, stability of the condition over
time, the degree of additional care that the condition requires from parents and other caretakers, and ﬁnancial
impact.
Besides the psychological impact on the child or patient, dealing with a child’s chronic condition affects
the mental health of parents, especially the primary caretaker. Parents of children with chronic conditions experience increased stress and poorer mental health, particularly
depression. (8) The 2005 to 2006 National Survey of
Children with Special Health Care Needs indicated
that w10% of parents spent at least 11 hours per week
providing, arranging, or coordinating health care for
children with special health care needs. (9)
The child’s condition also may stress marriages, increasing the risk for separation or divorce. Parents are affected by the stress of accepting that their child has a
chronic condition and providing treatment that can be
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very time-intensive, especially given the time demands of
employment and caring for other family members, including siblings or aging parents.
A child’s chronic condition can affect family ﬁnances
adversely. Families may face signiﬁcant out-of-pocket
costs related to the child’s condition. Families lacking adequate health insurance coverage are particularly vulnerable,
as are families from poorer socioeconomic backgrounds.
The time demands of caring for a child with a chronic
condition may force parents to stop or cut back on work
hours, with implications for ﬁnancial well-being. (10)
The 2005 to 2006 National Survey of Children with Special Health Care Needs indicated that w18% of parents
reported experiencing a ﬁnancial problem, and 24% of parents reported stopping or cutting back on work because
of the child’s condition. Among families who are below
the federal poverty level, 19% of parents spent at least 11
hours per week providing, arranging, or coordinating
health care for their child, and 33% reported stopping
or cutting back on work. (9)
The ages of household members and household structure (single versus dual-parent versus extended family) inﬂuence the well-being of the family. Siblings may resent
the attention to the other child or may be stressed and
worried about the child’s well-being, raising their own risk
for psychological problems. Helping to care for a brother
or sister with a chronic condition, on the other hand, can
provide new skills and enhance maturity, and having
a sibling with a chronic condition can inﬂuence the career choices of siblings. The existence of a support system through friends, relatives, health care providers,
and community agencies, including schools and religious organizations, is tremendously helpful to all family members.

Issues Specific to Adolescence
As children move into adolescence, their chronic conditions and psychological/psychosocial comorbidities may
continue or may develop for the ﬁrst time. The adolescent transition from parental to personal responsibility
can challenge both the child and parent, particularly
when the child has a chronic condition. Insofar as future
health habits, particularly in relation to self-management
of the chronic condition, often begin in adolescence, it is
important that pediatricians prepare adolescents for increasing self-care and for transition to adulthood.
Each of the three major developmental stages in
adolescence—early, middle, and late—has speciﬁc characteristics that clinicians should consider. In early adolescence, physical changes and pubertal events are most
noticeable. Explaining the physical and physiologic aspects

of puberty and the relevant consequences of having
a chronic condition during this developmental stage (eg,
explaining whether the chronic condition will likely affect
growth and the changes of puberty) can help patients.
As with other young adolescents, conducting at least
part of the examination without the parent present at this
age is beneﬁcial; patients can ask questions about puberty
and their condition; physicians can reinforce conﬁdentiality with patients and help to establish a pattern of parentfree interactions between young patients and physicians.
It is important to frame growth and development as
the major task, offering an understanding of how the
chronic condition and coping with it may affect these adolescent changes. Early-stage adolescents ﬁnd it relatively
easy to adhere to prescribed treatments because they are
still under parental protection and usually view their parents as supportive.
Middle adolescence is characterized by the process
of “individuation,” with the establishment of the adolescent’s own identity. Social aspects of this stage include
emotional separation from parents, strong peer group
identiﬁcation, increased health-risk behaviors, and development of vocational plans. During this stage, many adolescents seek to exert their autonomy and gain control over
the treatment and management of their chronic conditions. Because of this natural part of adolescent development, treatment regimens and care activities that require
participation by both the parent and the child pose additional challenges when adolescents want more control
and less parental involvement. They may choose to rebel
against the status quo, including the established relationships among parents, the adolescent, and physician.
During late adolescence, adolescents have achieved
further separation from parents, developed social autonomy, and gone through further completion of personal
identity. During this stage, adolescents can achieve a
deeper and more complex understanding and acceptance
of their chronic condition and transition into adult roles.
They can take increasing responsibility for their condition
and its management. This is a time to work out needed
support for adult life and to plan effective transitions to
adult roles and health care.
A recent review identiﬁed seven themes adolescents
bring up consistently when asked about living with a
chronic condition: developing and maintaining friendships; being normal/getting on with life; the importance
of family; attitude toward treatment; experiences of
school; relationship with health care professionals; and
the future. (11)
Several factors appear to inﬂuence the psychological
effect of chronic conditions: the type and degree of
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physical impairment, the visibility of the illness, uncertainty about the course or nature of a disease, unpredictability and irregular effects of a condition, and whether or
not pain accompanies the condition. Uncertainty and
unpredictability tend to cause high psychological stress.
Exploring these speciﬁc factors and building on an adolescent’s individual strengths may promote adjustment
to a chronic condition and prevent some psychosocial
problems.

Transitioning to Adulthood
Assistance in transitioning to adult health care and adult
roles ideally begins early in adolescence or even earlier, by
encouraging patients to ask their own questions about
their chronic condition. Physicians can help by offering
medical information about the adolescent’s chronic condition in language and media they are familiar with, consistent
with the adolescent’s developmental status. Adolescents
with chronic conditions, like most other adolescents, want
physicians to hear their opinions.
In middle adolescence, pediatricians can encourage
self-management and decision making and help adolescents master their treatment regimens so that they feel
in control of their condition. By late adolescence, most
patients should be able to make decisions independently
as well as carry out the day-to-day tasks of managing the
condition. Support groups where adolescents with similar
conditions can meet and discuss their feelings and experiences can help. Periodic screening and prompt intervention for psychosocial problems during adolescence help
to make this transition process smoother.
Adolescents can ﬁnd transition to an adult health care
provider difﬁcult. They may experience their pediatric
health care environment as comfortably familiar and also
know their pediatric providers relatively well. Few health
care systems facilitate the transition for children with
chronic health care conditions to adult primary care
and specialty providers. Patients typically negotiate this
change on an individual basis, although certain subspecialty programs, especially for adolescents with cystic
ﬁbrosis, spina biﬁda, and sickle cell disease, have developed strong transition programs to adult subspecialty
care.
Adolescents face new independence in self-care along
with a transition to new providers who may lack comfort
with certain pediatric chronic conditions. Once adolescents
turn 18, the Health Insurance Portability and Accountability Act mandates that health care providers cannot discuss health information with family members, including
parents, without the patient’s permission. Depending on
the adolescent patient’s maturity and knowledge about

the condition, transition can overwhelm adolescents and
their families. Parents in turn may be confused about
changes in communication among children, their providers, and parents. (12)

Barriers to Adherence
Children and adolescents with chronic conditions may
have difﬁculty adhering to recommended regimens. Barriers to adherence may occur at the parent/caregiver level
and at the child level. Recommended treatments can be
very time-intensive and create problems for parents, who
have other occupational or family demands, such as caring for other siblings or other family members. Children,
too, may ﬁnd treatments difﬁcult to tolerate. Some treatments may involve medication administration, getting to
various therapy and subspecialist appointments, or the
use of home medical equipment. Parents may provide direct care at home and spend a lot of time coordinating
care. Parents may also have doubts about the beneﬁts
of the child’s treatment plan and be reluctant to adhere
to all the treatments.
In addition, depending on the developmental stage of
the child, parents may face potential barriers to adherence. It can be difﬁcult to give medication to young infants and toddlers. Older school-age children, who may
understand that they need to take medication or do certain therapies, may refuse to cooperate, particularly as
a response to wanting to be like other “normal” children.
It can be difﬁcult to reason or negotiate with children and
adolescents, and parents may feel quite frustrated.
As children transition to adolescence, they may
rebel by choosing not to take medications. For some
adolescents, the choice between what would happen
to their health if they are nonadherent and the adverse
effects brought on by the medication can be difﬁcult.
Well-studied examples include adolescents on chronic
corticosteroid treatment, but most medications have adverse effects, many of which adolescents may want to
avoid. Often, adolescents do not fully understand the
consequences of not taking prescribed treatments or
underestimate the risks.
Long-term consequences can be even more difﬁcult to
comprehend and may have less inﬂuence on the decision
to take medications. For example, adolescents with asthma
reported three major barriers to treatment adherence: unwillingness to give up “the things the doctors say I have
to give up,” difﬁculty remembering to take care of their
asthma, and “trying to forget” that they have asthma.
Health care professionals can try to instill trust in their patients at this developmental stage and be patient and empathetic. Physicians may want to negotiate all aspects of
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treatment with adolescents, helping them prioritize the
components of treatment in the hope that they will adhere
to the most critical aspects of their care. Along with sharing
responsibility for decision making with adolescents, clinicians may want to use motivational interviewing to encourage adherence.
Psychological problems among adolescents with chronic
conditions, particularly depression, may affect their ability
to adhere to treatment regimens. Early adolescents are
at particularly high risk because of their increasing perception of being different from their peers during a time
when ﬁtting in is important. It is unclear, however, if
depression leads to a sense of hopelessness that renders
adolescents unable to adhere to treatment or if the depression itself causes physiologic changes that worsen
the condition. Nevertheless, worsening nonadherence is
a real issue in adolescents who have comorbid chronic
physical and psychosocial conditions and can have lasting health consequences.
Ethical issues arise when adolescents disclose nonadherence, or their intention to be nonadherent, to physicians and do not want their parents informed. Whether
secondary to psychosocial conditions or not, nonadherence to certain components of treatment can have lasting
health consequences, and the pediatrician is compelled to
address these issues with parents and other care providers.
Strategies by providers to improve adherence include
educational, behavioral, and combined approaches. Educational strategies focus on providing information about
the illness and treatment; behavioral strategies focus on
reducing barriers and they stimulate or reward adherence.
Educational strategies can alter patient knowledge and
attitudes, which may improve adherence. Behavioral
strategies, such as reminders, may aid in the logistics of
providing medication and treatment. Improving adherence is done best by including the patient and family as
decision makers. Each patient is unique, and treatment
plans should be tailored to the patient’s whole life and
should be adjusted as the condition changes and as the
patient changes, particularly in cognitive and physical
development. (5)(13)

Special Issues in Treatment
Complementary and Alternative Medicine
Children with chronic conditions and their families increasingly seek complementary and alternative therapies
(CAM) in addition to conventional medicine, although
many of these therapies lack formal evaluation in children. (14) Fifty percent to 70% of children with special
health care needs use alternative therapies in conjunction with mainstream care, most commonly patients with

asthma, ADHD, autism, cancer, cerebral palsy, cystic
ﬁbrosis, inﬂammatory bowel disease, and juvenile rheumatoid arthritis. Parents may seek CAM in part because
of the persistence of the child’s condition or symptoms
despite regular medical treatments, or to lessen child
and family stress.
CAM includes four main types: biochemical (dietary
supplements, herbal remedies, vitamins); lifestyle (nutrition, environmental therapies, such as heat or ice, music
or light, mind-body therapies); biomechanical (massage,
chiropractic and osteopathic adjustments); and bioenergetic (therapeutic touch, prayer, magnets, acupuncture,
homeopathy). (14) Aside from a few randomized controlled trials demonstrating the clinical beneﬁts from
guided imagery, animal therapy, chiropractic, and massage therapy, clinical beneﬁts and harms of other complementary and alternative therapies remain anecdotal.
Given that most CAM for children with chronic conditions has had little evaluation for efﬁcacy or harm, as
well as its common use, pediatricians are wise to inquire
about CAM use and to offer advice at parents’ requests
about the potential risks and beneﬁts to their child.
CAM use should not interfere with or substitute for
other accepted treatments.

Assistive Equipment
A small but substantial number of children with chronic
conditions will use assistive devices, mainly for enhanced
nutrition, respiratory function, communication, and mobility. The use of these devices may have psychological
effects, including isolation or adjustment in the school
setting and quality of life. The most common devices
are supplemental oxygen and mechanical ventilation for
respiratory support; gastrostomy and jejunostomy for
nutritional support; and wheelchairs, walkers, and other
mobility supports. (15) For children with functionally
limiting chronic conditions, assistive devices can help
overcome compromised participation in developmentally
appropriate roles, thus leading to greater independence,
better quality of life, and enhanced academic performance; however, these devices can increase the difﬁculty
and complexity of caregiving, and have an impact on the
family’s personal, ﬁnancial, and social environment. As
physicians often need to write prescriptions or medical
necessity letters for adaptive equipment, it helps to have
good knowledge of the use of these devices.
Parents and caretakers must be trained in device care
and must be aware of common complications associated
with each device. For example, gastrostomy tube care involves routine examination, cleaning, ﬂushing, and rotation
of the tube, and regular tube changing. (15) Caretakers
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also must watch for dislodgement or deterioration of the
tube, infection, leakage, blockage, or tube migration.
Methods for providing mechanical ventilation can be
invasive or noninvasive, and invasive long-term mechanical ventilation requires a tracheostomy. The realities for
the family are complex when faced with setting up longterm home mechanical ventilation and involve extensive
education and preparation to assess respiratory status
continually; perform tracheostomy hygiene, suctioning,
and tube changes; and notify the local emergency services, power companies, and snowplowing agencies of
the electrically dependent machine. Families depend a
good deal on vendors to maintain home equipment and
may need help identifying responsive vendors over time.
Children’s use of mobility devices may be higher at
school than at home, and families with high rates of
use at home often make substantial efforts to accompany
their children to school and to help integrate device use
more easily into school routines. Other barriers involve
devices (wheelchairs, standers, walkers) too big to ﬁt in
classrooms, and devices provided by the schools but
not ﬁtting the students’ needs. Overall, assistive device
use is associated with added time for caretaking and increased demands on family life.

Role of the Pediatrician
The primary care physician can provide support for
children with chronic conditions and their families in
multiple ways. Table 3 provides an outline of tasks
for pediatricians caring for children with chronic

Table 3.

conditions. Children with chronic conditions generally
see their primary physician on an ongoing basis more
than they see subspecialists. (16) Children with
chronic conditions should be scheduled for regular visits
with the primary physician for monitoring of the chronic
condition, even if they have routine appointments with
the subspecialist as well.
Developing care plans with the family, consistent with
all the providers’ recommendations, can be very helpful.
Answering questions and providing information about
the child’s condition also is helpful to family members.
Insofar as the child’s condition affects all family members,
primary care physicians should address the child’s health
in the context of the family. A number of studies have
documented that parent and child education and care coordination improve the psychological functioning of children with chronic conditions. (17)
Applying the concepts of the medical home can support families and pediatricians, particularly through care
coordination, better communication with subspecialists,
better access to community resources, and ongoing monitoring of the child’s health status and progress. Integrating
screening and monitoring of psychosocial comorbidities
into medical home methods will aid identiﬁcation and
treatment. Patient registries, incorporating a comprehensive view of the child and family, can help as well.
Given the importance of the school environment
in the lives of children and adolescents with chronic
conditions, pediatricians should collaborate with schools
to ensure optimal management of the child’s condition as

Pediatric Evaluation and Intervention

Medical care
Identification of behavioral and developmental
consequences
Assessment of family strengths

Education about illness
Planning for education

Health maintenance and preventive care
Acute illness care
Chronic illness care, collaborating with subspecialty health providers
Periodic assessment
Monitoring and referral
Knowledge
Social support
Coping skills
Psychological status
Developmentally appropriate
Ongoing
Decision making
Medication and treatment
Emergency plans
Implications of condition for participation in classes and outside activities
Special evaluation or placements

Reprinted with permission from Thyen U, Perrin JM. Chronic health conditions. In: Carey WB, Crocker A, Coleman WL, Elias ER, Feldman HM, eds.
Developmental-Behavioral Pediatrics. 4th ed. Philadelphia, PA: W.B. Saunders Company; 2009, p. 351.
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well as help create a supportive environment that fosters
self-esteem. Children with chronic conditions are at high
risk of bullying in school. Talking to parents and children
about how the condition or treatment affects academic
performance and social relationships can help identify issues meriting attention.
Understanding the family’s strengths and weaknesses
can help pediatricians refer families to appropriate community resources that can provide parents needed support
outside of the clinical setting. Community resources
may include schools, religious organizations, other community agencies, and cultural groups. (18) Having a resource guide of what services are available to the family
or a social worker who can obtain this information for
the family will be helpful.

Identification, Measurement, and Treatment
Addressing psychosocial and behavioral health during all
visits, including well-child and acute visits, is particularly
important for pediatric patients with chronic conditions;
however, doing so can be a challenge, given the importance of addressing the chronic condition itself and the
time constraints in pediatric practice. The recent report
of the American Academy of Pediatrics (AAP) Task Force
on Mental Health provides guidance and tools to aid
screening and identiﬁcation of mental health issues in primary care practice. (19)
The high prevalence of psychosocial and behavioral issues among children with chronic conditions makes it
helpful for pediatricians to have a systematic method of
formal screening. Involving other practice staff through
distributing screening tools in the waiting room and scoring can be worthwhile. Some practices have parents ﬁll
out screening measures before visits, sometimes using
Web sites that can provide the initial scoring. Whatever
screening schedule a pediatrician chooses, it is important
to ensure that this schedule is routine and administered at
critical developmental points and transitions.
A variety of methods can identify and monitor psychological symptoms in children with chronic illness. Most
strategies involve parent report tools for identifying
symptoms; older children and adolescents should add
their personal reports of psychosocial well-being as well.
Agreement between parent reports and child and adolescent self-reports of psychosocial status can be relatively
low, indicating the importance of including both informants when screening.
Several screening tools can evaluate psychosocial and
behavioral issues in youth with chronic conditions. Screening tools do not, of course, establish a diagnosis. Positive
scores indicate the presence of symptoms and a need to

conduct a more formal diagnostic evaluation or provide
the child with a mental health referral. Many factors can
inﬂuence the choice of a screening tool, among them
practicability in administering the tool in the practice,
the practice’s electronic/online capabilities, and the language and reading levels of parents and patients in the
practice.
The AAP Task Force on Mental Health report and
toolkit provide additional guidance on screening in pediatric practice. The Parents’ Evaluation of Developmental
Status and Pediatric Symptom Checklist are used commonly in pediatric primary care settings. The Parents’
Evaluation of Developmental Status can screen children
from birth to 8 years of age and consists of 10 questions.
The Pediatric Symptom Checklist can screen children
from 4 to 18 years of age and consists of 35 short statements. Although some tools, such as the Children’s Depression Inventory and the Child Behavior Checklist,
have had use in research and subspecialty settings to
screen children with chronic conditions, their length
makes them less applicable in most general pediatric
practices.
There are several issues to consider when a child with
a chronic condition is identiﬁed as having a psychosocial
or behavioral problem. Referral to a mental health provider, although ideal for many patients, may not be a practical option for some patients and in some communities.
Parents may prefer to have their pediatrician address the
child’s psychosocial issues. Many areas have a shortage ofchild psychiatrists, developmental/behavioral pediatricians, and other mental health professionals. The AAP
Task Force on Mental Health report provides guidance
on methods of determining what problems can be diagnosed and treated better in the primary care ofﬁce, especially considering that the patient and the family may have
a particularly good relationship with the pediatrician because of the additional contact that comes with having
a chronic condition.
A child’s chronic condition can pose an additional layer
of complexity to a psychosocial or behavioral condition
that a primary care physician is otherwise comfortable
treating. For example, a pediatrician may be comfortable
with treating ADHD in otherwise healthy patients, but
may be hesitant to start medication in someone taking a
chronic medication for another condition. In these instances, a collaborative relationship with a child psychiatrist or
developmental/behavioral pediatrician and the patient’s
subspecialty physician can help. Where a timely referral
to a mental health professional is possible, close collaboration between the pediatrician and this provider is important as well.
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6. Barlow JH, Ellard DR. The psychosocial well-being of children

Summary
• Children and adolescents with chronic health
conditions face substantially higher rates of
psychological illness than children with no chronic
conditions.
• The transition to adulthood for adolescents with
chronic conditions presents particularly challenging
issues for the pediatrician.
• When caring for a child with a chronic condition, the
pediatrician needs to be aware of the developmental
state of the child and the potential psychological
impact of the condition on the child.
• In developing management skills for their chronic
condition, adolescents especially may question parts
of the management plan. Clinicians should be
sensitive to the potential for nonadherence and the
ways they can help to improve care for adolescents
with chronic conditions.
• The developmental stage of the child influences how
best to support the child and family. Most chronic
illness is a family affair, and pediatricians should
recognize the family and social environment of the
child so as to provide the best treatment and support
for both child and family.
• A child’s chronic illness has substantial impact on
parental well-being, especially the parent’s
psychological state and work force participation.
• Pediatricians can help identify family strengths and
also help families gain access to needed community
services that may improve their adjustment and
functioning.
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PIR Quiz
This quiz is available online at http://www.pedsinreview.aappublications.org. NOTE: Since January 2012, learners can
take Pediatrics in Review quizzes and claim credit online only. No paper answer form will be printed in the journal.

New Minimum Performance Level Requirements
Per the 2010 revision of the American Medical Association (AMA) Physician’s Recognition Award (PRA) and credit system,
a minimum performance level must be established on enduring material and journal-based continuing medical education activities
that are certified for AMA PRA Category 1 CreditTM. To successfully complete 2012 Pediatrics in Review articles for AMA PRA
Category 1 CreditTM, learners must demonstrate a minimum performance level of 60% or higher on this assessment, which
measures achievement of the educational purpose and/or objectives of this activity.
Starting with 2012 Pediatrics in Review, AMA PRA Category 1 CreditTM can be claimed only if 60% or more of the questions are
answered correctly. If you score less than 60% on the assessment, you will be given additional opportunities to answer questions
until an overall 60% or greater score is achieved.

1. You see a 3-year-old boy for a health maintenance visit. The boy’s older sister has leukemia and the family is
very cautious about exposing her to infections. The mother has explained how important it is for the boy to
wash his hands to prevent infections, but he consistently forgets. She asks for your guidance. You are most
likely to recommend that the mother
A.
B.
C.
D.
E.

Explain the concept of germs and contagion to the boy.
Implement consistent home and school routines to prevent infections.
Tell the boy he could hurt his sister if he gets ill.
Punish the boy for forgetting to wash his hands.
Send the boy to live with other family members when his sister is immune-compromised.

2. A 15-year-old girl has diabetes mellitus. Several years ago, she was hospitalized with severe diabetic
ketoacidosis and she has had fluctuating blood glucose levels. For the past few months, however, her
blood glucose levels have been stable and the girl manages her own diabetes care at home. The girl would like to
go to camp with her friends this summer. The camp provides typical medical care, but no specialty diabetes care
is available. Her mother is reluctant to allow her to go and asks for your advice. You are most likely to
recommend
A.
B.
C.
D.
E.

That the girl be allowed to attend camp with regular contact with camp nurse.
The girl should attend a camp with a focus on diabetes.
The mother should visit the camp regularly to review the girl’s diabetes control.
Waiting until she has had a longer period of glucose control.
Working with the camp to develop a diabetes program.

3. An 18-year-old adolescent has spina bifida. He has a girlfriend and they would like to live together in an
apartment. He uses a wheelchair and works part-time doing computer work. He manages his own medical
care, but his parents do his laundry and grocery shopping. He has discussed his plans with you and tells you that
his parents are very opposed to this transition because they worry that these increased responsibilities will
affect his health. After the visit, his mother calls you and asks what you discussed and she wants to know when
you will see him again. You are most likely to
A.
B.
C.
D.
E.

Ask her to discuss her concerns with her son.
Provide information regarding guardianship of adults with disabilities.
Provide the date of the next visit so she can attend the visit.
Review the visit and discuss your own concerns about this transition.
Schedule a visit with her to discuss her concerns.

4. Your practice has begun implementation of routine behavioral and psychosocial screening at well-child visits.
You see a 10-year-old boy with muscular dystrophy for a health maintenance visit. The boy has older cousins
who also have muscular dystrophy. This boy walks independently, but his cousins use wheelchairs and have
increasing respiratory complications. His mother is given the screening questionnaire when the family checks

108 Pediatrics in Review Vol.33 No.3 March 2012

Downloaded from http://pedsinreview.aappublications.org/ at Health Internetwork on March 2, 2012

psychosocial issues and problems chronic illness

in for the visit and his mother asks you if she should fill it out because she is overwhelmed with paperwork. You
are most likely to respond
A.
B.
C.
D.
E.

She should bring another family member to the next visit to assist her.
That you know the family’s concerns and it is not necessary to complete the form.
That you will give her another questionnaire specific to muscular dystrophy.
That you will schedule another visit specifically to review the questionnaire.
That you would like her to complete the form and offer staff assistance.

5. You and your partners have discussed the fact that chronically ill children often have psychological problems
and that you should look for these disorders as you care for your patients who have chronic conditions. Which
of the following patients is most likely to have a psychological co-morbidity?
A.
B.
C.
D.
E.

A
A
A
A
A

5-year-old boy who has type 1 diabetes mellitus.
7-year-old girl who is blind.
9-year-old boy who has asthma.
10-year-old girl who has celiac disease.
12-year-old girl who has Hashimoto thyroiditis.

Clarifications
In the November 2011 issue of Pediatrics in Review, the “Arthritis in Children and Adolescents” article
(Pediatr Rev. 2011;32:470–480) presents on page 475 several diagnostic tests for supporting the diagnosis
of Chlamydia infection, which is associated with reactive arthritis. The authors point out that nucleic acid
amplification testing of urine is another valuable diagnostic modality.
In the article “Focus on Diagnosis: Congenital Infections (TORCH)” in the December 2011 issue (Pediatr Rev.
2011;32:537-542), the recommendation for management of the premature baby who weighs less than 2 kg
and whose mother’s HbsAg status is unknown should include the administration of hepatitis B immune
globulin in the first 12 hours after birth because the vaccine might have less immunogenicity in these babies
and cannot be counted on for protection, as it can in the case of a full-term or larger premature baby, to
whom the immune globulin can be given as late as 7 days of age if the mother’s status turns out to be
positive.
In the article “Care of the Well Newborn” in the January 2012 issue (Pediatr Rev. 2012;33:4–18), the recommendation for daily vitamin D intake in children ages 1 to 18 years is presented as 400 IU. The authors
would like readers to be aware that other groups, such as the Office of Dietary Supplements at the National
Institutes of Health, have recommended 600 IU daily for this age group. Readers should be on the watch for
the most recent definitive guidelines.

Pediatrics in Review Vol.33 No.3 March 2012 109

Downloaded from http://pedsinreview.aappublications.org/ at Health Internetwork on March 2, 2012

psychosocial issues and problems chronic illness

in for the visit and his mother asks you if she should fill it out because she is overwhelmed with paperwork. You
are most likely to respond
A.
B.
C.
D.
E.

She should bring another family member to the next visit to assist her.
That you know the family’s concerns and it is not necessary to complete the form.
That you will give her another questionnaire specific to muscular dystrophy.
That you will schedule another visit specifically to review the questionnaire.
That you would like her to complete the form and offer staff assistance.

5. You and your partners have discussed the fact that chronically ill children often have psychological problems
and that you should look for these disorders as you care for your patients who have chronic conditions. Which
of the following patients is most likely to have a psychological co-morbidity?
A.
B.
C.
D.
E.

A
A
A
A
A

5-year-old boy who has type 1 diabetes mellitus.
7-year-old girl who is blind.
9-year-old boy who has asthma.
10-year-old girl who has celiac disease.
12-year-old girl who has Hashimoto thyroiditis.

Clarifications
In the November 2011 issue of Pediatrics in Review, the “Arthritis in Children and Adolescents” article
(Pediatr Rev. 2011;32:470–480) presents on page 475 several diagnostic tests for supporting the diagnosis
of Chlamydia infection, which is associated with reactive arthritis. The authors point out that nucleic acid
amplification testing of urine is another valuable diagnostic modality.
In the article “Focus on Diagnosis: Congenital Infections (TORCH)” in the December 2011 issue (Pediatr Rev.
2011;32:537-542), the recommendation for management of the premature baby who weighs less than 2 kg
and whose mother’s HbsAg status is unknown should include the administration of hepatitis B immune
globulin in the first 12 hours after birth because the vaccine might have less immunogenicity in these babies
and cannot be counted on for protection, as it can in the case of a full-term or larger premature baby, to
whom the immune globulin can be given as late as 7 days of age if the mother’s status turns out to be
positive.
In the article “Care of the Well Newborn” in the January 2012 issue (Pediatr Rev. 2012;33:4–18), the recommendation for daily vitamin D intake in children ages 1 to 18 years is presented as 400 IU. The authors
would like readers to be aware that other groups, such as the Office of Dietary Supplements at the National
Institutes of Health, have recommended 600 IU daily for this age group. Readers should be on the watch for
the most recent definitive guidelines.

Pediatrics in Review Vol.33 No.3 March 2012 109

Downloaded from http://pedsinreview.aappublications.org/ at Health Internetwork on March 2, 2012

Article

genetics/dysmorphology

Intellectual Disability (Mental Retardation)
Sarah E. Shea, MD,

Educational Gap

FRCPC*

The approach to genetic testing in the evaluation of intellectual disability is changing
with the introduction of newer techniques, such as microarray testing.
Author Disclosure
Dr Shea has disclosed

Objectives

no financial

1.

relationships relevant

2.

to this article. This
commentary does not
contain a discussion of

3.

an unapproved/
investigative use of
a commercial product/
device.

4.
5.
6.
7.

After reading this article, readers should be able to:
Understand the terminology and definitions relevant to individuals who are
intellectually disabled.
Be aware of the epidemiology, clinical presentations, and causes of intellectual
disability (ID).
Know how to carry out an evaluation for the cause of a child’s ID, realizing that in
many cases a cause cannot be identified, and know how to assess the child’s strengths
and weaknesses.
Be aware of the latest trends in genetic testing in identifying the causes of ID.
Know the conditions that commonly coexist with ID and know proper medical followup.
Understand what is involved in the education of children and adolescents with ID, as
well as reasonable expectations.
Be aware of ways to help an intellectually disabled youth transition to adulthood.

Definitions
Intellectual disability is a general term for what has previously been described as mental
retardation. ID is a lifelong condition characterized by signiﬁcant impairment of cognitive and adaptive development owing to abnormalities of brain structure or function. ID
is not a single entity, but rather a general symptom of neurologic dysfunction. At this
time, the terminology used with respect to intellectual disability (ID) (mental retardation
[MR]) is shifting. The term mental retardation is still in use in many settings, including by
some clinicians, and is found in legal and public policies that determine eligibility for support; however, the use of the term intellectual disability as a direct substitute for mental
retardation is increasing. The American Association on Mental Retardation has been renamed the American Association on Intellectual and Developmental Disabilities (AAIDD), while emphasizing that the
deﬁnition of ID is exactly the same as that for MR. The chief
Abbreviations
reason for the change is that the term mental retardation is
perceived as being pejorative; this semantic change does not
AAIDD: American Association on Intellectual and
reﬂect a reframing of the condition.
Developmental Disabilities
It is anticipated the next iteration of the Diagnostic and
ADHD: attention-deﬁcit/hyperactivity disorder
Statistical Manual of Mental Disorders (DSM) will use a
CT:
computed tomography
different term in place of MR; within this article, the term
DSM: Diagnostic and Statistical Manual of Mental
used is ID.
Disorders
There are two commonly used formal deﬁnitions for ID/
FAPE: free appropriate public education
MR. The deﬁnition for MR in the fourth edition of the DSM
FAS:
fetal alcohol syndrome
(DSM-IV) and the AAIDD deﬁnition for ID are worded
ID:
intellectual disability
slightly differently, but are essentially the same. Both base
IQ:
intelligence quotient
the deﬁnition on three coexisting features: (1) signiﬁcantly
MR:
mental retardation
subaverage intellectual functioning accompanied by (2)
*Editorial board member; Dalhousie University, Halifax, Nova Scotia.
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deﬁcits or impairments in adaptive skills with (3) onset
before 18 years of age.
Degrees of MR (ID) are described within the DSM-IV.
The correlating adjectives (mild, moderate, severe, profound) often are used in summarizing test results, and it
is helpful to understand what they represent. Within the
DSM, the ranges are given as intelligence quotient (IQ)
numbers, which are based on the mean population IQ
of 100, and 1 SD equals 15 points on commonly used assessments. A score of fewer than 70 points, ie, more than 2
SDs below the mean, represents ID. Mild ID is deﬁned
when the IQ falls 2 to 3 SDs below the mean (55 to
70). In moderate ID, the IQ is 3 to 4 SDs below the mean
(40 to 55); in severe ID, the IQ is 4 to 5 SDs below the
mean (25 to 40); and in profound ID the IQ is more than
5 SDs below the mean (below 25).
The AAIDD deﬁnition of ID does not reference these
categories. The emphasis within that framework is on the
level of support needed by an individual in addition to
limitations to cognition and adaptive functioning. A tool
for classiﬁcation that can be applied as an alternative is the
International Classiﬁcation of Functioning, Disability, and
Health developed by the World Health Organization,
which includes body function and structure, activities,
social participation, and environmental factors.
The descriptor borderline, as in borderline intelligence, or borderline ID/MR, is used sometimes to describe the situation where the IQ falls 1.5 to 2.0 SDs
below the mean (70.0 to 77.5). Persons with that proﬁle
may have signiﬁcant differences in function, especially in
academics, but are not generally regarded as having ID.
By convention, for all levels of ID, reduced IQ must
be accompanied by deﬁcits in adaptive functions, which
include conceptual, social, and practical skills. Conceptual
skills include language, literacy, and numeracy achievement, as well as understanding of time and money. Social
skills include social judgment, interpersonal skills, and social problem solving. Practical skills include personal care
and other activities of daily living, occupational skills, ability to negotiate the world safely and access transportation,
and so forth.
Clinicians vary with respect to application of the term
ID (or MR) depending on the age of the individual.
Some prefer to use the term developmental delay or
global developmental delay for children younger than 5
years and reserve ID or MR for older children. For some,
that usage appears to be a matter of convention, whereas
for others it is a reﬂection of the need to have conﬁdence
in the developmental trajectory of a child before applying
the latter terms. There has been a deﬁnition given to
global developmental delay by the American Academy

of Neurology and the Practice Committee of the Children
Neurology Society, which has further complicated the understanding of terminology. Within that deﬁnition, a child
must have signiﬁcant delay (2 SDs or more below the
mean on age-appropriate, standardized, norm-referenced
testing) in any two or more areas of development, which
means the term would apply to many children who do not
go on to meet criteria for ID. Finally, many health care
practitioners and families continue to use developmental
delay rather than ID or MR on the basis of its being perceived as a more positive and less stigmatizing term.
An individual with ID has delayed development,
that is, the pattern and sequence follow a typical order
but at a slower rate and with limitations with respect to
the ﬁnal level of achievement. This pattern is different
from atypical development, in which children exhibit
behaviors that fall outside of the normal, or expected,
range of development. Children with autistic spectrum
disorders develop atypically, and have qualitative differences in their ways of communicating and relating
socially. They may or may not also show delayed development or ID.

Epidemiology
Estimates of the prevalence of ID vary from 1% to 3%,
with the higher numbers likely representing cohorts deﬁned only by IQ. Reports of actual measured prevalence
vary with differences in the populations studied, case
deﬁnitions, and study design. Most individuals with
ID have IQs that fall in the mild range. ID is found
more commonly in boys than in girls in a 1.4:1.0 ratio.
Based on current population ﬁgures and using a 1%
prevalence, there are currently more than 6 million
American children and more than 600,000 Canadian
children with ID.

Clinical Presentation
The age at identiﬁcation typically reﬂects the degree of
severity; that is, severely affected children typically are
identiﬁed earlier because they fail to meet expected
milestones in the ﬁrst 2 years of life. Children with mild
ID may not be identiﬁed until they have been in school
for several years. Gross motor development frequently is
within normal expectations in children who eventually
are given a diagnosis of ID, whereas receptive language
delay will virtually always be present. (In preschool children, receptive language is the best predictor of intelligence.) Some children with ID will be identiﬁed because
of associated medical conditions, such as genetic
syndromes.
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Causes
When ID has been identiﬁed, it is important to attempt
to identify the cause (Table 1). Although it is not a common occurrence, there are situations in which a condition
will be identiﬁed that will be treatable, such as certain inborn errors of metabolism. Identiﬁcation of cause also
may lead to recognition of associated health risks (eg, immune deﬁciency associated with 22q11 deletion syndrome) or have genetic implications for the affected
individual and his family (eg, fragile X syndrome). Identiﬁcation of a cause can also be helpful in allowing a family
to understand the child and to plan for the future, and
can assist families in accessing support systems, some of
which are organized around speciﬁc etiologic conditions.
In some cases, identiﬁcation of the cause will be
straightforward. In many children, however, no speciﬁc
etiology will be identiﬁed. In those situations, the hunt
for causation should be understood as an ongoing process because newer technologies may reveal answers that
were not obtainable earlier. An excellent example of this
evolution has been the impact of advanced genetic testing, such as microarray, on helping our understanding of
the causes of ID.

Causes of Intellectual
Disability
Table 1.

Prenatal

Perinatal

Postnatal

Infection (eg, toxoplasmosis, rubella,
cytomegalovirus, herpes simplex virus)
Genetic abnormalities
Trisomy 21
Fragile X
Other (point mutations; chromosome
deletions, duplications,
rearrangements, etc)
Toxins and teratogens
Alcohol
Drugs
Radiation
Congenital hypothyroidism
Inborn errors of metabolism
Hypoxia
Complications of prematurity
Intracranial hemorrhage
Perinatal CNS infection
Acquired brain injury
CNS hemorrhage
CNS infection
CNS malignancy
Severe environmental deprivation
Severe malnutrition
Toxins (lead, mercury)

CNS, central nervous system.

The literature varies widely with respect to the reported success rate for identifying the cause of developmental delay or ID. Some studies report yields in the
neighborhood of 10% and others as high as 80%. (1)
(2) Studies that cite a high percentage of successful determination of cause generally ascribe etiology based on history, including intrapartum asphyxia and antenatal toxin
exposure (alcohol or drugs). Cause often is ascribed to
cerebral dysgenesis when neuroimaging is used. It can
be argued that the former is making assumptions that
may or may not be valid and that the latter is describing
associated ﬁndings rather than identifying the etiology of
the problem and the cause of the brain abnormalities.
Prenatal causes and genetic differences speciﬁcally are the
most common causes of ID. Fragile X syndrome is the most
common inherited disorder known to cause ID. The syndrome occurs in approximately 1 in 3600 boys and 1 in
4000 to 6000 girls, and in some series accounts for 1%
to 2% of the diagnoses in boys with ID. Males with fragile
X syndrome typically have moderate ID, but the cognitive
outcome varies from learning disability to severe ID with
or without autism. Girls also can have symptomatic fragile
X syndrome (ie, one X has the full mutation), but their
cognitive and physical phenotypes typically are milder. Approximately 50% of girls with fragile X syndrome will have
borderline intellectual function or mild ID.
Boys with fragile X syndrome often have physical features of enlarged ears, a long face with a prominent chin,
and large testicles (with puberty). They also may have
connective tissue problems, such as mitral valve prolapse,
ﬂat feet, and hyperﬂexible joints, along with ear infections
and skeletal problems. Behavioral characteristics in boys
with fragile X can include ADHD, a rapid and “mumbling”
speech pattern, hand biting or ﬂapping, and behaviors
associated with autism spectrum disorders, such as poor
eye contact and intense responses to sensory stimuli. Girls
with fragile X syndrome may or may not show physical
differences, such as prominent ears. Girls may have learning difﬁculties (especially in math), attention problems,
shyness or social anxiety, language dysfunction, including
selective mutism, affective and schizophrenia spectrum
disorders, and autism spectrum disorders.
A relatively common cause of ID is trisomy 21, or
Down syndrome, which remains the most common chromosome abnormality among live-born infants. A recent
study found that the prevalence of Down syndrome in
10 American states among children and adolescents
(0–19 years old) was 10.3 per 10,000 in 2002. (3) Intellectual function varies in persons with Down syndrome;
most have a mild to moderate degree of ID. Some persons with Down syndrome have severe ID and also
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may have autism, which further affects their adaptive
development.
The most common teratogen causing ID is alcohol.
Those affected are referred to as having fetal alcohol spectrum disorder. The impact of fetal alcohol exposure varies
and does not necessarily reﬂect the degree of exposure in
a linear fashion; however, current recommendations advise against drinking any alcohol during pregnancy. The
timing, frequency, and dose are factors that affect outcome, but there appear also to be signiﬁcant individual
factors, such as the mother’s age and genetic/metabolic
background, maternal nutrition, social risk factors, and exposure to other toxins. The cognitive impact of fetal alcohol exposure is best deﬁned in the population deemed to
have the full fetal alcohol syndrome (FAS) on the basis of
coexisting differences in growth, physical characteristics,
and neurodevelopmental proﬁle. Typical facial characteristics of FAS include a ﬂattened philtrum, a thin and ﬂattened
upper lip, and short palpebral ﬁssures. It is estimated that
FAS occurs in 0.5 to 2.0 per 1000 births in the United
States. Most children with FAS have mild ID, although
some have learning disabilities instead, and some will have
moderate ID. Adaptive function in children with FAS is often further compromised by coexisting ADHD and oppositional deﬁant disorder and poor social insight.

Determining the Cause
The history and physical examination remain the most
critical elements in ﬁnding the cause of a child’s ID, followed by genetic testing. The history should include a
careful family history focused on identifying other individuals, including second- and third-degree relatives,
who have similar conditions, as well as a review of prenatal,
perinatal, and neonatal events. The past medical history of
neurologic and other acute and chronic conditions and
a careful review of systems and recording of the behavioral
pattern and developmental trajectory are important. Certain behavior patterns may be clues to a genetic disorder
(eg, disturbed sleep, self-hugging, ﬁnger licking, and page
ﬂipping found in Smith-Magenis syndrome).
The physical examination should be comprehensive,
because clues to cause may be found in any system. Examples of ﬁndings that may suggest syndromes associated
with ID include microcephaly, growth abnormalities,
unusual facies, skeletal abnormalities, skin markings (eg,
hypo- or hyperpigmented areas, adenoma sebaceum),
and palatal, cardiac, genitourinary anomalies. A careful
neurologic examination may reveal abnormal head size
or localizing ﬁndings. The physical examination should
be supplemented by speciﬁc testing of vision and hearing,
both as part of the search for cause and because of the

higher prevalence of comorbid sensory deﬁcits. If fundoscopy is not possible, referral for ophthalmologic examination is recommended, because ﬁndings such as retinitis or
optic nerve abnormalities may assist with diagnosis.
When abnormal ﬁndings occur, they may immediately
suggest a known syndrome or disorder (eg, Down syndrome). If not, the practitioner can seek support for
pattern recognition using tools such as the Online Mendelian Inheritance in Man (OMIM) Web site (4) or refer
for consultation with a geneticist. Just as with the behavioral proﬁle, the neurodevelopmental proﬁle can provide
its own clue when looked at in combination with the history and physical ﬁndings. For example, children with
Williams syndrome often have a characteristic learning
pattern, with strengths in verbal short-term memory
and language and considerable weakness in visual spatial
construction. When the history and physical examination
do not suggest the cause of a child’s ID, further investigation should be offered to the family, with the emphasis on genetic assessment.

Metabolic Testing, Electroencephalography
Where appropriate for age or if further indicated by the
history or examination, screening for thyroid dysfunction
and lead should be done. Routine metabolic screening is
not likely to be helpful if there is nothing further in the
history to suggest a possible metabolic disorder. This fact
is increasingly true now that most places in Canada and
the United States provide at least some newborn screening for metabolic diseases, such as phenylketonuria.
Items in the history that indicate the need to rule out
metabolic disorders include developmental regression,
hypoglycemia, unusual odor, liver or cardiac dysfunction,
seizures, waxing and waning level of function, suggestive
family history, parental consanguinity, ataxia, severe
hypotonia, and severe to profound levels of impairment.
Routine electroencephalography is not recommended,
and should be reserved for situations in which there is
a history of possible seizures.

Genetic Differences
A normal examination does not rule out an underlying
genetic difference, because the physical examination is
normal in at least 40% of children with chromosomal abnormalities and ID. The availability of array genomic
hybridization technology has added complexity to the
question of what approach to use for genetic assessment
of the child with ID. One approach for children with ID
and a nondiagnostic history and physical examination has
been to obtain a karyotype and molecular analysis for
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fragile X syndrome. For children with nondiagnostic histories and normal examinations whose results on the karyotype and fragile X molecular analysis are normal, additional
genetic evaluation with microarray had not been universally recommended.
The approach to genetic testing is changing, however.
The yield of microarray in children with ID has been reported to be 14% in one review, and roughly twice that of
karyotyping. (5) The likelihood of ﬁnding chromosomal
abnormalities with microarray has also been reported to increase with the number of clinical abnormalities (physical
ﬁndings, seizures, abnormalities of tone, and so forth).
Both the American College of Medical Geneticists (6)
and The Canadian College of Medical Geneticists (7) recommended in 2010 and 2009, respectively, that array genomic hybridization should be the ﬁrst-line laboratory
investigation for children with unexplained ID and should
be done instead of karyotype and ﬂuorescence in situ hybridization testing. They emphasize that this testing should
be undertaken only after appropriate counseling, and that
karyotyping remains a better option if there are reasons to
suspect a common aneuploidy (eg, trisomy 21, XXY).
They suggest also that microarray is not the best ﬁrstline assessment if one is suspecting certain speciﬁc syndromes (eg, Williams) for which a ﬂuorescence in situ
hybridization assessment would be more cost-effective.
Microarray can reveal otherwise unrecognized deletions,
duplications, and rearrangements; however, interpretation
of the ﬁndings is not straightforward, because these
changes may be found in typically developing individuals,
including family members in some situations, and it is not
always clear that the discovered microdeletion or duplication is causative. When a genetic abnormality is detected in
a child with ID, testing of parents and sometimes other
family members may be needed to aid in interpretation
of the ﬁnding. This testing may reveal genetic abnormalities
in other family members and also may reveal nonpaternity.
In some cases, the family history is particularly suggestive of an inherited genetic disorder. If there are two or
more affected ﬁrst-degree relatives with ID, multiple second- and third-degree relatives affected, relatives who are
affected in a pattern that suggests an X-linked inheritance,
a family history of known chromosomal abnormalities, or
a history of multiple pregnancy losses, genetic evaluation is
indicated. In those situations, evaluation by a geneticist
and advanced testing should be considered.
Genetic tests of any kind should not be undertaken
until there has been full discussion with the family and,
if appropriate, the child about the potential implications
of abnormal results, because ﬁndings may have medical,
emotional, ﬁnancial, and social implications. Abnormal

results in a child may have major implications for other
family members’ health. For example, diagnosis of fragile X syndrome in a boy may uncover the risk that premutation carriers in the family could develop the fragile
X–associated tremor/ataxia syndrome or fragile X–associated
primary ovarian insufﬁciency. Nonpaternity also can be
discovered through genetic testing.

Neuroimaging
There is disagreement about the value of neuroimaging
in children with ID and otherwise normal examinations.
MRI has been reported to be abnormal in as many as
13.9% of children in this situation. (1) The ﬁndings are
not typically such that they prove causation, however,
and may lead to more questions than answers. Findings
on imaging also rarely inform management or affect outcome. The author’s practice is to obtain an MRI in this
situation only on children with more severe degrees of ID
or if MRI may help conﬁrm a cause suggested by history.
Some children will have speciﬁc ﬁndings that are suggestive of identiﬁable underlying brain pathology. These
conditions include structural differences, such as abnormal hair whorls, midline defects, hypo- or hypertelorism,
and abnormal head size, especially microcephaly. Clues
can include functional differences, such as hemiplegia
or other localizing ﬁndings on the neurologic examination. For this group, neuroimaging should be considered.
MRI is the recommended modality, as it will pick up cerebral dysgenesis better than computed tomography
(CT). If there is no urgency for the results, it is suggested
that the MRI be scheduled after 18 months of age, because the later timing may reveal changes that may be
hard to identify earlier owing to immature myelination.
Use of MRI rather than CT also eliminates concern
about radiation exposure. For cranial CT scans, the hypothesized lifetime risk of increased cancer-related mortality is cited as 0.07% if done in a 1-year-old. (8) MRI
scanning in children with ID often requires signiﬁcant sedation or anesthesia, and the risks and beneﬁts always
should be considered.

Medical Follow-Up
When the cause of a child’s ID cannot be determined at the
time of the initial investigations, it is important to establish
follow-up. Periodic reexamination may reveal changes that
lead to diagnosis, such as the evolution of café-au-lait spots
in neuroﬁbromatosis. Differences in pubertal development,
as well as changes in sensory function or in growth, may
lead to diagnosis; moreover, new diagnostic modalities,
such as in the ﬁeld of genetics, are to be expected.
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Medical follow-up for those with diagnosed causes also
is critical, because new treatments for previously untreatable
disorders evolve with time (eg, bone marrow transplants for
some storage disorders); moreover, children with ID are
much more likely to have comorbid conditions.
Table 2 lists common comorbidities for children with
ID and their estimated prevalence based on published
studies. Management of the comorbidities is important
to maximize both health and development. When there
is coexisting ADHD, for example, all therapeutic modalities can and should be used, including medication. It is not
true that persons with ID cannot respond to stimulants for
treatment of ADHD; however, diagnosing ADHD requires understanding of the child’s cognitive level.
Autism is much more common in persons with ID and
should be identiﬁed to direct intervention strategies better.
Most persons with ID will have some disturbance of behavior or a mental health issue at some point in their lives. It is
very important to monitor and intervene for these. There is
a risk that medications will become the automatic strategy
when behavior is challenging. Medications deﬁnitely have
a role to play in helping persons with ID, but they should
not replace other approaches. Behavioral, educational, recreational, and psychopharmacologic interventions may
play a role in successful treatment. Some individuals with
mild ID can beneﬁt from cognitive behavioral therapy,
and support from mental health professionals skilled in
assisting persons with ID should be obtained.
Also common are sleep disorders, ranging from circadian rhythm disruptions, to sleep disruptions secondary
to gastroesophageal reﬂux or apnea, to nonorganic sleep
problems, such as cosleeping and bedtime resistance.

Assessment
Inherent in the deﬁnition of ID is the need for determination of intelligence as well as measurement of adaptive
function. It is critical that both realms be assessed appropriately, taking into account the environment, language,
health, emotional state, and physical limitations of the

Table 2.

Comorbid Conditions

Autism
Attention-deficit/
hyperactivity disorder
Sensory impairment
Cerebral palsy
Psychiatric/behavioral
disturbance

20%–30%
9%–15%
Mild ID, 2%; Severe ID, 11%
Mild ID, 6%–8%; Severe
ID, 30%
80%

individual being evaluated. Tests used should be those
that have been widely studied and validated on a population
that is an appropriate match for the child being assessed.
Most commonly used for individualized assessment are
the Wechsler intelligence scales. Children ages 3 to 7 years
and 3 months are tested with the Wechsler Preschool and
Primary Scale of Intelligence, Third Edition (WPPSI-III).
Between 6 and 16 years the Wechsler Intelligence Scales
for Children, Fourth Edition (WISC-IV) is often used.
Individuals 16 years and older can be tested with the
Wechsler Adult Intelligence Scale, Fourth Edition
(WAIS-IV). There are a variety of other tools that may
be used to accommodate individual needs, including ones
for children with limited language development. Adaptive
function can be assessed by using standardized tools, such
as the Vineland Adaptive Behavior Scales–Second Edition (VABS-II) and the Adaptive Behavior Assessment
System–Second Edition (ABAS-II).
Caution is recommended in interpreting assessments
because overdiagnosis of ID can have a negative impact
on the child and family. The predictive value of intelligence testing increases with a child’s age and is signiﬁcantly stronger after the age of 4 years. Factors that
may make intelligence test results less predictive of outcome include the coexistence of an autistic disorder, as
well as testing shortly after coming out of a situation of
signiﬁcant environmental deprivation. Limitations imposed by sensory impairment or motor impairments
must be factored into testing as well. Testing should
be administered by individuals who have experience
with assessment in individuals so affected.
Assessment should not be limited to determining
a child’s weaknesses and deﬁcits. Appropriate testing will
proﬁle areas of strengths and interests also, and should
assist with planning logical and effective programming
to optimize outcome. The adaptive component of the assessment can be particularly helpful for this purpose. An
interdisciplinary approach to assessment, planning, and
intervention is important as well. Children and youth
with ID beneﬁt from the support of a wide range of professionals, including psychologists, occupational therapists, physiotherapists, speech-language pathologists,
social workers, community and recreation therapists, audiologists, generalist and specialty physicians, and teachers.
Collaboration and good communication among professionals and recognition of the key role that families play in the
success of their children is vital.

Education
Federal law in the United States protects the rights of all
children with disabilities, including those with ID. The
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Individuals with Disabilities Education Improvement Act
(Public Law 108-446) (IDEA), formerly known as the
Education for All Handicapped Children Act (Public
Law 94-142), requires all states receiving federal funding
for education to provide a free appropriate public education (FAPE) for all individuals with disabilities from age 3
to 21 years that is “designed to meet each child’s unique
needs and prepare them for employment and independent living.” In Canada, there is no federal law addressing
this issue, and individual provinces have the understood
obligation to provide education for students with special
needs under Section 15 of the Charter of Rights. Services
in Canada for children before school entry are provided
variably from budgets that support health, community
services, or education, and differ widely with respect to
availability and funding support.
There has been a conscious shift away from the model of
separate education for individuals with ID. The rationale
for educational inclusion is part of a broader philosophy
of community inclusion, founded in the belief that all members of the community have value and should be included.
Most American and Canadian school systems use a policy of
“least restrictive environment,” working to include children
and youth with ID in mainstream settings when and where
possible. The educational outcome of this inclusion is still
open to debate, because meta-analyses are inconclusive and
it is hard to control for the many factors that can affect the
experience of the student in any school environment. (9)
There is evidence of improved functional outcome
with inclusion of individuals who have mild ID within
the mainstream classroom, and philosophically there
can be no justiﬁcation for isolating any population of children completely from their peers. The most reasonable
approach is to ensure that educational plans and placements ﬁt the needs of the individual child.
Some children with ID are not best served in a setting
focused on traditional academic activities and will have
increased opportunities to build their functional and recreational skills by having at least part of their school day in settings that are less broadly inclusive. Comorbid conditions,
such as behavioral challenges or sensory impairments, also
may dictate the need for specialized educational settings.
Inclusion alone does not appear to achieve adequate social integration, especially in the middle and high school
years. Children with ID tend to become increasingly isolated socially and sometimes rejected by peers as they move
into the later elementary school years. Structured approaches that help students with and without ID relate
positively to one another can improve children’s sense of
belonging. As children with ID age, they appear to be
more likely to ﬁnd their deepest friendships among others

with identiﬁed special needs. Educational and recreational
settings that bring children and youth with special needs
together can foster those relationships. If special educational settings, such as small specialized classrooms, are felt
to be the best match for a child’s learning needs, inclusion
still can be optimized through regular participation in activities with other groups within the school community.
Along with the move toward inclusive education has
been a move away from grade retention as a strategy for
educating children in general, including those with ID.
The effect of grade retention on outcome in children with
ID has not been well studied, but in studies of general
populations of children, retention has been shown to impair self-esteem and to leave children out of sync with their
peers with respect to size and pubertal stage, while failing
to accelerate academic progress. In the author’s experience, grade retention can erode peer relationships for children with ID if they have been succeeding in an inclusive
model, and should be considered only when individual circumstances make it desirable, such as when a good friend
is in the grade below. High school is a time that can be
managed in a more ﬂexible manner, because grade placement has less impact on class membership and peer contacts owing to the selective and individualized nature of
timetables.

Expectations
Academic achievement can, to some degree, be predicted
by the level of ID. Table 3 indicates typical expectations
for individuals with different levels of functioning. It must
be understood, however, that individual variation and comorbidities may inﬂuence these expectations, as will opportunities for learning and experiences. It is important
to recognize the inﬂuence of expectations on outcome
and to avoid limiting individuals with ID, and physicians
must avoid conveying unduly negative outlooks that may
unintentionally do harm. Moreover, it is imperative to help
each person discover and develop his or her strengths and
interests, because these attributes can have a lasting positive impact on outcome and quality of life.

Communication Skills
Support for developing communication skills is critical for
optimizing outcome for individuals with ID and should be
an active component of their educational programming.
Periodic reassessment is needed, looking at articulation,
comprehension, adequacy and clarity of verbal expression,
and pragmatic use of language. Some children with ID will
need to be provided with alternate routes of communication. These methods may include sign language, picture
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Table 3.

General Expectations for Outcome According to Level of ID

Mild ID

Good self-help skills
Some academic skills (early to late elementary level)
May achieve independent living and employability, but most will need some
support in these domains as adults
Can perform basic self-help skills
Possible limited academic skills (early reading and math)
Will need supportive living and structured/supervised employment and
recreation
Self-help and daily living skills typically require supervision and support
Will not live independently
May succeed in sheltered work setting
Limited communication
Will require support for self-help and daily living skills
Will remain dependent for all or most activities

Moderate ID

Severe ID
Profound ID

communication symbol systems, such as the Picture Exchange Communication System, or electronic aids. The
broad availability of tools such as electronic portable media
player/personal digital assistant/ Wi-Fi mobile platforms,
along with the many applications that can support communication, are making alternative routes increasingly available.

Functional and Leisure Skills
As indicated in the wording of the Individuals with Disabilities Education Improvement Act, the ultimate goal
of the education of children with special needs is to prepare them for employment and independent living. Although many individuals with ID will not achieve full
independence or typical employment, the preparation
they receive throughout their childhood and adolescence
will assist them in achieving their optimal quality of life.
To that end, education programs must look broadly at
the skill sets needed to maximize autonomy within the
home and community. Factors include self-help and home
skills, personal skills, health care skills, and activities such as
getting around the community. It has been shown that
quality of life for adults with ID correlates in part with leisure time skills, and these should be cultivated actively. For
those individuals with ID who have the needed foundation, education should include skills for the workplace
and an exploration of vocational or technical interests.
An excellent resource for families and schools and health
care providers is the Adolescent Autonomy Checklist developed by the Youth in Transition Project (1984–1987),
University of Washington Division of Adolescent Medicine, and based on a model developed by the Children’s
Rehabilitation Center at the University of Virginia (available
at http://www.aacpp.com/pdf/parents/English/Teens/
Adolescent-Autonomy-Checklist.pdf). This checklist lays

out a variety of skills that all persons should acquire
to achieve full autonomy and can be used to set goals
and chart progress.
Social skills are another critical part of programming
for individuals with ID and should include the basics of
social communication, manners, grooming, and creating
and maintaining friendships. Spiritual development is another core component of the human experience that
should be available to everyone, including those with
ID. Health care providers can assist institutions of faith
in working with children and youth with ID by helping
them to know how best to understand, educate, and communicate with the child. Identifying the role of spirituality
in the life of the person with ID and his or her family can
also help the care team in understanding their sources of
meaning, coping, and connection to the community.

Health Maintenance
Children, youth, and adults with ID are at increased risk
for poorer health outcomes. Obesity, poor physical ﬁtness,
and poor maintenance of oral health are concerns. For
some individuals, these problems are exacerbated by associated medical conditions, such as Prader-Willi or Down syndrome; however, lifestyle issues and reduced access and use
of health maintenance services are more important factors.
Community recreational sports programs often are not designed to include children and youth with ID, and alternatives may not be available. Many children develop sedentary
lifestyles, often relying on electronic forms of entertainment
and other forms of passive recreation. Obesity associated
with poor eating habits and reduced caloric expenditure often is a problem. Health care providers should be cautious
in interpreting growth curves that have been designed for
subgroups, such as people with Down syndrome, because
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the ranges on the growth curves reﬂect the actual population rather than the ideal, and include those who are obese.
BMI and measurement of waist circumference should supplement these curves in assessing for obesity.
Encouraging families of individuals with ID to take
a family approach to healthy active living and to look
for recreational opportunities that give meaningful exercise
can help prevent chronic health issues. Many areas now
have programs for children and youth with developmental
disabilities, such as the Special Olympics program, and
these programs can provide both an excellent source of
physical activity and opportunities for social development.
Consultation with recreation therapists can be extremely
helpful in helping families connect with such programs
and by helping community programs become inclusive.
The dental health of individuals with ID is a particular
concern. In some cases, poor oral health is attributable to failure to attend to typical dental maintenance. In others, it may
relate to underlying health conditions, difﬁculties cooperating with dental examinations, or limited ﬁnancial resources.
Some individuals with ID will not be reliable reporters of discomfort, and behavioral deterioration or failure to thrive can
be presenting concerns of serious dental disease.

Puberty and Sexuality
Puberty is often a time of concern for parents of children
with ID. Most individuals with ID will go through the
changes of puberty at the typical time, although associated medical conditions may affect pubertal timing, such
as precocious puberty in association with some types of
central nervous system abnormality, such as hydrocephalus. Most individuals with ID negotiate puberty with
relatively little difﬁculty. Menstrual hygiene often is a
concern for parents. In general, teens who are able to
manage their toilet hygiene independently will be successful
in managing menstrual hygiene. Reminders and prompts
can be built into the individual’s home and school schedule. Menstrual suppression, most commonly done with
sustained oral contraceptives, is an option. Use of oral contraceptives in a more typical fashion that includes monthly
menstruation can be helpful to reduce the mood variability
if there is signiﬁcant premenstrual behavioral change or distress. Use of oral contraception can increase the predictability of menses and reduce the amount of ﬂow, which
also may assist with management. Decisions regarding
menstrual manipulation should look at the risks and beneﬁts, recognizing that substitute decision making in this and
any other situation must always focus on the well-being of
the individual for whom the decisions are being made.
Sterilization of males or females with ID is rarely acceptable. Sterilization is not a reasonable choice for

menstrual management or a substitute for preventing sexual victimization of an individual with ID. There may be
situations when an individual with ID will wish to choose
sterilization as his or her contraceptive option, however,
and if in those situations it is felt that informed consent
can be given, sterilization could be an appropriate choice.
Sexuality education is more challenging in the population with ID and often needs to be individualized to
match the level of understanding. A good resource for
this education is the Web site for the National Dissemination Center for Children with Disabilities (http://
nichcy.org/). Parents may need help to understand that
their children and youth with ID have typical sexual feelings. Masturbation is often a concern, and physicians
should ask about it proactively. The core of management
is teaching about privacy and use of redirection where
needed. Social stories and “the bathing suit rule” can
be helpful for teaching about both masturbation and appropriate touching. The bathing suit rule posits that people
should not touch others nor allow others to touch them in
the areas that are normally covered by a bathing suit.
Parents are frequently concerned about the risk of sexual coercion or abuse of their children and youth with ID.
There is a limited beneﬁt demonstrated at this time from
programs focused on teaching adults with ID to negotiate potential sexual coercion, and appropriate supervision
remains important.

Transition Points
Just as puberty can bring new concerns for families, other
types of transition can be challenging for persons with ID
and those who support them. There are recognized big
transitions, such as initial school entry and shifts between
schools, and eventually from school to whatever follows.
Smaller transitions, however, can be equally problematic,
such as the beginning of each school year and even vacations or other breaks in routine. Families report or demonstrate increased levels of stress at such times, as do
persons with ID. A proactive approach to transition planning and support often can prevent problems such as behavioral decompensation. New team members beneﬁt
from advanced information about the children and youth
they will assist as well as time for preparing materials, communication supports, and behavioral strategies. Children
and teens with ID may beneﬁt from introductions to
new personnel and environments before the actual event,
for example, going to the new school building during
summer to meet new teachers and check out the environs.
An excellent resource to support both care providers
and families around transitions can be found through

118 Pediatrics in Review Vol.33 No.3 March 2012

Downloaded from http://pedsinreview.aappublications.org/ at Health Internetwork on March 2, 2012

genetics/dysmorphology intellectual disability

the CanChild Centre for Child Disability research
Web site (http://www.canchild.ca/en/childrenfamilies/
abouttransitions.asp). Stewart et al (10) have published
best practice guidelines built around six themes:
1. Collaborative initiatives and policies are necessary supports for the transition to adult life.
2. Building capacity of people and communities will enhance the transition process.
3. The role of the "navigator" within communities facilitates capacity building.
4. Information and resources are available to all involved
in the transition process.
5. Education is a critical component of any transition
strategy.
6. Ongoing research and evaluation provides the evidence needed for success.

Moving to Adulthood
By deﬁnition, ID is a condition that affects an individual
across the life span. Persons with ID and their families
should be encouraged to look ahead periodically and to
be sure that the incremental steps that are needed to take
them to the end points for which they are aiming are in
place. It is helpful for families and their supporting teams
to use tools like those at the CanChild Web site and the
Adolescent Autonomy Checklist (11) to lay out next steps.
Vocational assessment often is an important step during the
later high school years, and typically is accessed through the
education system or community services. There are also issues of ﬁnancial planning and determination of the need for
guardianship or power of attorney arrangements that
should be discussed before they are needed. As the youth
with ID moves into adulthood, the question of where he or
she will reside in the future also will need discussion and
planning. Child health professionals can support families
and persons with ID by directing them to resources in
the community that can help with these issues early. They
can also work to ensure that the adult with ID has a supportive and deﬁned medical home by facilitating transition
of medical care. Receiving physicians may have less direct
experience in caring for persons with ID, and pediatricians
can help by connecting them with resources, such as the
Consensus Guidelines for Primary Health Care of Adults
with Developmental Disabilities, (12) or condition-speciﬁc
guidelines, such as the one available for adults with Down
syndrome.

Advocacy
Health care providers should advocate for this especially
vulnerable population. We are living in a society that still

discriminates on the basis of perceived intellectual value.
That viewpoint is not acceptable. We all have an obligation to ensure that every person, including those with ID,
receives an appropriate education and optimal health
care, that the rights to give consent and assent are always
considered, and that everyone has the opportunity for a
full and satisfying life at every stage of development. Pediatricians can help at the individual, family, and community levels by identifying areas where additional support
or opportunities are needed and by collaborating with
others to assist in meeting those needs.

Summary
• Clinicians should consider replacing their use of the
term mental retardation with intellectual disability
(ID).
• A careful history and physical examination remain the
most helpful tools for determining the cause of
a child’s ID.
• Genetic testing may reveal the etiology of ID in at
least 14% of children with nondiagnostic histories
and physical examinations.
• Individuals who have ID are at risk for poorer health
outcomes.
• Transitions are points of particular vulnerability for
persons who have ID and their families.
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PIR Quiz
This quiz is available online at http://www.pedsinreview.aappublications.org. NOTE: Since January 2012, learners can
take Pediatrics in Review quizzes and claim credit online only. No paper answer form will be printed in the journal.

New Minimum Performance Level Requirements
Per the 2010 revision of the American Medical Association (AMA) Physician’s Recognition Award (PRA) and credit system,
a minimum performance level must be established on enduring material and journal-based continuing medical education activities
that are certified for AMA PRA Category 1 CreditTM. To successfully complete 2012 Pediatrics in Review articles for AMA PRA
Category 1 CreditTM, learners must demonstrate a minimum performance level of 60% or higher on this assessment, which
measures achievement of the educational purpose and/or objectives of this activity.
Starting with 2012 Pediatrics in Review, AMA PRA Category 1 CreditTM can be claimed only if 60% or more of the questions are
answered correctly. If you score less than 60% on the assessment, you will be given additional opportunities to answer questions
until an overall 60% or greater score is achieved.

1. Which of the following factors is most emphasized in the definition of intellectual disability (ID), as
determined by the American Association on Intellectual and Developmental Disabilities?
A. Age at which ID is diagnosed.
B. Concomitant medical conditions.
C. Intelligence quotient (IQ).
D. Level of support required to perform daily functions.
E. Underlying cause of ID.
2. An 8-year-old girl in your practice is seen for a health maintenance visit. Her physical examination is normal.
Her mother tells you that her prior testing has revealed an IQ of 60. Under the Diagnostic and Statistical
Manual of Mental Disorders categorization, which of the following would be the most appropriate
classification for her intelligence?
A.
B.
C.
D.
E.

Mild ID.
Moderate ID.
Normal intelligence.
Severe ID.
Profound ID.

3. The mother of the 8-year-old girl discussed in question 2 asks you about what she can expect regarding her
daughter’s functioning over the next few years. Which of the following are you most likely to include in your
counseling?
A.
B.
C.
D.
E.

A magnetic resonance image of the brain can help predict how she will perform in school.
Delayed puberty can be expected.
Physical exercise will be difficult and should be discouraged.
She should be placed in a separate classroom from her peers throughout the school day.
She will likely develop good self-help skills.
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4. Which of the following statements is true regarding children who have ID?
A.
B.
C.
D.
E.

Girls are more affected than boys.
Gross motor development is typically abnormal.
Mildly affected children are usually diagnosed in the first few years of life.
Most individuals with ID have IQs in the mild range.
Treatable causes of ID can be identified in most cases.

5. You are evaluating a 5-year-old boy who has been diagnosed with ID, with an IQ in the moderate range. He has
not undergone any testing for a cause. A complete history, including a detailed family history, and complete
physical examination are unremarkable. In most cases, which of the following tests should be performed first?
A.
B.
C.
D.
E.

Electroencephalography.
Genetic investigation (Karyotype/fragile X or microarray).
Head computed tomography.
Serum amino acid profile.
Urine organic acid screen.

Parent Resources From the AAP at HealthyChildren.org
The reader is likely to find material to share with parents that is relevant to this article by visiting these links:
• http://www.healthychildren.org/English/health-issues/conditions/developmental-disabilities/Pages/
Mental-Retardation.aspx
• http://www.healthychildren.org/English/health-issues/conditions/developmental-disabilities/Pages/
Mental-Retardation-and-Pervasive-Developmental-Disorders.aspx
• http://www.healthychildren.org/English/health-issues/conditions/developmental-disabilities/Pages/
Outlook-for-Children-with-Mental-Retardation.aspx
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After completing this article, readers should be able to:
Know the many causes of encephalitis, including infectious, parainfectious, and
noninfectious disorders.
Recognize the clinical features of encephalitis.
Be able to conduct a diagnostic investigation of a patient with encephalitis by using
clinical and laboratory criteria.
Know the anticipated clinical course of different types of encephalitis.
Be familiar with the modalities used to treat encephalitis.
Understand the factors that influence the outcome in a patient who has encephalitis.

Introduction
The broad deﬁnition of the term “encephalitis,” that is, inﬂammation of the brain, necessitates acknowledgment of the enormous inclusivity of the topic. The most common interpretation of the term implies a direct invasion of the brain by an infectious pathogen,
most commonly, viral, fungal, or parasitic. The topic also includes examples of meningitis
mediated by bacteria or other agents, which can produce extrameningeal symptoms such as
lethargy or seizures, in which case, the combined term “meningoencephalitis” is used.
There are also many examples of encephalitis not due to direct central nervous system
(CNS) infections. Inﬂammatory processes due to an acute or chronic illness can result in
an acute immune-mediated encephalitis, such as acute disseminated encephalomyelitis
(ADEM), lupus cerebritis, and paraneoplastic syndromes. Agents or conditions that produce slowly progressive CNS symptoms, such as tertiary syphilis or “slow viruses” (the
prion protein encephalopathies), also are considered examples of encephalitis. Table 1 lists
only a limited number of the many pathogens and pathologic conditions that can cause
either acute or subacute encephalitis. In this discussion, we will mainly address examples
of acute encephalitis related to direct CNS infection and para-infectious processes involving
the CNS. These examples embrace the major portion of the
spectrum of disease presentation, course, and recovery, as
well as mechanisms of cerebral injury.
Abbreviations
In addition to the taxonomic classiﬁcation in Table 1,
causes
of infectious encephalitis often are grouped according
ADEM: acute disseminated encephalomyelitis
to
the
most common methods of transmission. “ArboviCEP: California Encephalitis Project
ruses”
are
those spread by insect vectors, such as West Nile
CNS: central nervous system
virus
(WNV)
and the equine encephalitis group (both by
CPP: cerebral perfusion pressure
mosquitoes).
Zoonotic
causes of encephalitis not spread
CSF: cerebrospinal ﬂuid
by
intermediary
insect
vectors
include many of the parasitic
HSV: herpes simplex virus
infections
(larva
migrans)
and
rabies. Community-acquired
IVIG: intravenous immune globulin
encephalitides,
such
as
enterovirus,
adenovirus, and lateMS:
multiple sclerosis
childhood
herpesvirus
infections,
generally
are spread by
PCR: polymerase chain reaction
person-to-person
contact.
Vertically
transmitted
pathogens
WNV: West Nile virus
include neonatal herpes simplex (HSV), rubella virus,
*Division of Pediatric Neurology, Alfred I. duPont Hospital for Children/Thomas Jefferson University, Wilmington, DE, and
Philadelphia, PA.
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Table 1.

Potential Causes of Acute Encephalitis

Agent

Subcategory

Specific Examples

Virus

Herpesviruses

Herpes simplex 1
Herpes simplex 2
Human herpes virus 6
Varicella-zoster
Cytomegalovirus
Coxsackievirus A
Coxsackievirus B
Echovirus
Enterovirus 70
Enterovirus 71
Various subtypes
Eastern equine encephalitis
Western equine encephalitis
Venezuelan equine encephalitis
St Louis encephalitis
West Nile virus
Japanese encephalitis
Tick-borne encephalitis
Powassan encephalitis
California encephalitis
Mumps encephalomyelitis
Rabies
Rubella
Human immunodeficiency virus I and II
Influenza A
Influenza B
Human metapneumovirus
Listeria monocytogenes
Francisella tularensis
Rickettsia species
Mycoplasma pneumoniae
Chlamydia pneumoniae
“Meningoencephalitis” when
necrosis and direct brain
invasion or inflammation occur
Cryptococcus neoformans
Blastomyces dermatitidis
Histoplasma capsulatum
Paracoccidioides brasiliensis
Naegleria fowleri
Balamuthia mandrillaris
Baylisascaris procyonis

Picornaviruses
(Enteroviruses)

Adenoviruses
Alphaviruses
Flaviviruses

Bunyaviruses
Myxoviruses
Rhabdoviruses
Togaviruses
Retroviruses
Influenza viruses
Metapneumoviruses
Specific encephalitis
syndromes

Bacterium

Other causes of bacterial
meningitis
Fungus

Parasitic infection

Primary amebic
meningoencephalitis
Raccoon roundworm
encephalitis
Neural larva migrans

Parainfectious immune-mediated
response

Systemic inflammatory
diseases
Malignancies

Paraneoplastic syndromes

Toxocara canis
Angiostrongylus cantonensis (Asia)
Acute disseminated encephalomyelitis
Acute hemorrhagic leukoencephalitis
Bickerstaff brainstem encephalitis
Post-infectious cerebellitis
Mycoplasma encephalitis
Systemic lupus erythematosus
Antineuronal antibodies producing specific
encephalitic syndromes
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and cytomegalovirus, and likely many other viral agents.
Vertical, symptomatic transmission of WNV has been
well documented. Finally, sexual transmission is the major mechanism of infection for adult herpes simplex type
2 virus and HIV (which can produce an acute, often transient, meningoencephalitis in the absence of opportunistic infection).
Iconic examples of parainfectious encephalitis in children include ADEM and acute cerebellar ataxia. Variants
of these conditions, such as acute hemorrhagic leukoencephalitis and Bickerstaff brainstem encephalitis, are reported primarily in adult and older adult populations.
Parainfectious syndromes are differentiated in practice
from acute infectious encephalitis based upon clinical history and a lack of supporting evidence for direct CNS invasion. In the case of ADEM, there is usually an antecedent
illness or immunization, followed 2 to 30 days later by various focal neurologic symptoms, possibly accompanied by
signs of meningeal irritation. The early presentation may be
confused with acute infectious encephalitis, and some instances of each phenomenon may be categorized incorrectly. Lumbar puncture ﬁndings can be variable, ranging
from normal to a mild or moderate lymphocytic pleocytosis with an elevated protein concentration. Acute cerebellar ataxia follows a similar course of antecedent illness,
but with symptoms limited to the cerebellum (ataxia, nystagmus, and cerebellar dysarthria).
Infectious, parainfectious, and primary inﬂammatory
causes of encephalitis are typically considered mutually
exclusive. However, the example of Mycoplasma-related
encephalitis illustrates some difﬁculty in differentiating
direct versus indirect mechanisms of CNS disease, and
the magnitude of the topic. Although widely regarded
as a parainfectious phenomenon with variable pathology,
up to 2% of these patients have Mycoplasma polymerase
chain reaction (PCR)-positive cerebrospinal ﬂuid (CSF),
which might indicate some direct CNS invasion. Mycoplasma is a prevalent pediatric illness and cause of encephalitis. One hundred and eleven of 1988 patients referred to
the California Encephalitis Project (CEP) tested positive
for Mycoplasma pneumoniae; 76% of those affected were
pediatric patients. (1)(2)

Epidemiology
Epidemiological data on encephalitis is organized according to identiﬁed agent. The CEP was initiated in 1998 for
the collection of epidemiological data and is the most
comprehensive database to date. It includes all referred
immunocompetent individuals over 6 months of age
and all clinical presentations, including chronic and
slowly progressive encephalitis. Criteria for inclusion

include encephalopathy or ataxia, plus at least one clinical
ﬁnding (fever, seizures, focal neurologic deﬁcits, CSF
pleocytosis, abnormal neuroimaging, or abnormal EEG).
By using a combination of CSF PCR, nasopharyngeal/
throat specimen viral isolation, and acute and convalescent
paired sera, all patients receive testing for herpesviruses, arboviruses, enteroviruses, respiratory viruses, measles virus,
Chlamydia species, and M pneumoniae. Between 1998
and 2005, 1,570 patients were enrolled. A conﬁrmed
or probable causative agent was identiﬁed in only 16%
of cases. Of identiﬁable causes, 69% were viral, 20%
bacterial, 8% noninfectious (ie, autoimmune disease),
7% prion protein, 3% parasitic, and 1% fungal. Extensive testing procedures still revealed no identiﬁable
cause in 63% of patients. (3) Among the more prominent causes of viral encephalitis, HSV accounted for
only 2.5% of the CEP cases; in contrast, HSV was identiﬁed in 5% of 322 pediatric patients with acute encephalitis seen in one series between 1994 and
2005. (4)
Epidemics of infectious encephalitis have always attracted much media attention, such as the WNV outbreak ﬁrst seen in the United States in New York City
in 1999. Between 1999 and 2007, 1,478 pediatric cases
of conﬁrmed WNV infection occurred in the United
States, of which 443 (30%) had neurologic involvement.
Of those with neurologic symptoms, there were three fatalities. Overall, children accounted for only 4% of reported WNV infection cases, with an estimated median
annual incidence of 0.07 per 100,000. The pediatric fatality rate contrasts favorably with the 12% mortality rate
from the 1999 epidemic, in which the majority of symptomatic cases were elderly people. WNV is now an epidemiological risk factor throughout the contiguous United
States and the Caribbean. (5) Although WNV remains
the most commonly encountered arboviral encephalitis
agent, California encephalitis viruses have the greatest
proportion of pediatric symptomatic infections (88% of
cases), and eastern equine encephalitis has the highest
overall mortality rate of 42%.
The importance of local epidemiological information
and seasonality cannot be ignored. Many cases of viral encephalitis either occur in epidemics, display a clear seasonal predilection, or both. For example, enteroviruses
are most often seen in spring and summer; arthropodborne illnesses, in the summer and fall. Respiratory virusmediated cases often are speciﬁc to fall and winter. These
elements of conventional epidemiological wisdom, however, should be subordinate to locally observed trends,
such as cases of H1N1 inﬂuenza encephalitis observed
during an out-of-season epidemic.
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In contrast, ADEM tends to be more sporadically observed than many infectious causes, although population
data in the United States have supported a winter-spring
predilection for the condition. Recent data from Canada,
however, failed to show this seasonality. (6) The inclusion
criteria for ADEM strongly inﬂuences reported incidence, producing wide variations, with a range of 0.2
to 0.8 per 100,000 children in the United States and
Canada, and 0.07 per 100,000 in Germany. Antecedent
infectious illness or vaccination typically is identiﬁed in
50% to 75% of patients. Presenting symptoms are highly
variable, as the range of reported incidences of any one
neurologic symptom in pooled study data suggest. Outcomes statistics are similarly scattered, with a 57% to 89%
reported rate of full recovery.

Mechanisms of Cerebral Injury
Infectious agents and parainfectious processes are presumed to mediate their acute symptoms through any
combination of postulated mechanisms listed in Table
2. Evidence is best for the causes of fatal cases, in which
wholesale parenchymal destruction is usually identiﬁable
at necropsy, including direct neuronal and glial invasion
with apoptosis, neuronophagia, vascular occlusion leading to infarction, and secondary effects of cerebral edema.
Evidence supporting largely immune-mediated mechanisms of injury (cytotoxic antibodies, cytokine effects,
etc) is less direct, and more evident in parainfectious/
inﬂammatory causes of encephalitis. In ADEM fatalities,
perivenular lymphocytic inﬁltration with local myelinolysis is a hallmark ﬁnding on pathology specimens.

Table 2.

(12) Evidence supporting the concept of antibody-mediated mechanisms derives mainly from the clinical efﬁcacy
of intravenous immune globulin (IVIG) and plasmapheresis in the treatment of ADEM. Demonstration of antibody targeting precise CNS molecules in human ADEM
and other demyelinating disease cases is scarce, with poor
concordance, even between individuals who have similar
syndromes. Existing knowledge of autoantibodies targeting speciﬁc CNS molecules is derived mainly from experience with paraneoplastic syndromes in adults, eg, anti-Yo,
anti-Hu, and anti-Purkinje cell antibodies. These mechanisms, however, produce subacute encephalitis or cerebellitis distinct from typical pediatric ADEM. Even in children
with classic postinfectious cerebellitis, fewer than half display anti-Purkinje cell antibodies.
The lack of routinely detectable autoantibody in parainfectious CNS disease is likely attributable to both the
large number of causative infectious agents and the multiplicity of possible targeting mechanisms. The latter may
include both molecular mimicry and abnormal handling
of normally occurring cellular antigens. For example, an
invading virus may manufacture proteins that share epitopes with normal human myelin (mimicry), or may produce enzymes that cleave or misfold normal host proteins
into immunologically unrecognized forms. For example,
vaccinia virus core protein kinase cleaves myelin basic
protein.
Even more difﬁcult is the isolation of cytokine effects
in producing CNS injury. Interleukins 6 and 8, interferon
g, and tumor necrosis factor a seem to be among those
cytokines most commonly identiﬁed as correlating with

Proposed Mechanisms of CNS Injury in Encephalitis and Myelitisa

Pathogen-mediated cell death
Direct neuronal invasion and cell lysis
Direct glial cell invasion and cell lysis
Mechanical and vascular injury
Cerebral edema with impairment of capillary integrity
Cerebral edema leading to herniation syndromes
Decreased cerebral perfusion pressure leading to ischemia
Vascular occlusion and infarction
Immune-mediated disease
Cytokine effects, including apoptosis
Cytotoxic antibody causing impaired neuronal function or apoptosis
Demyelination
Immune activation, including microglial cells, with neuronophagia
Neurotransmitter and neurophysiologic disturbances
Alterations in neuronal function leading to seizures and secondary apoptosis (eg, altered membrane potentials, balance of
excitatory and inhibitory neurotransmitters)
a

Italicized items are also proposed mechanisms in parainfectious processes.
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severity of disease course or outcomes across multiple
causes of encephalitis, both infectious and noninfectious
(eg, lupus cerebritis), but with high variability between
speciﬁc agents. High concentrations of interleukins 6
and 8 can be found in the CSF of patients with Mycoplasma encephalitis and Japanese encephalitis. Higher
titers in a small number of Japanese encephalitis patients
seemingly correlated with a lower survival rate. It is unclear if cytokines are causative of further CNS injury or
are active markers of disease severity.

Presentation and Evaluation
The typical presentation of acute encephalitis consists of
any combination of altered mental status, seizures, other
behavioral changes, weakness, sensory disturbances, or
nonepileptic movement disorders, in the absence of an
identiﬁable external cause, such as intoxication, traumatic
brain injury, or psychosocial stressors. In the younger child
or infant, symptoms may be even less distinct, and can include uncharacteristic somnolence, disinterest in feeding,
weak suck, irritability, loss of head control, or abnormal
eye movements. Further clinical clues may include the
presence of fever (either acutely or in the 1–4 week interval
before the onset of symptoms), or meningeal irritation
(Table 3). However, these supporting clues may not be
apparent upon ﬁrst presentation. Because the clinical
symptoms of encephalitis include a very broad range in
both scope and severity, suspicion should be high in the
approach to any child presenting with uncharacteristic
behavior that is persistent and disproportionate to environmental and situational factors.
Upon identiﬁcation of a suspected case of encephalitis,
a relatively short but critical series of steps should be executed, as summarized in Table 4. Additional facts to
consider in the initial evaluation of the patient include
seasonal presentation, history of immunosuppression,
travel history, recent local epidemiological information,
and presence of focal neurologic symptoms or deﬁcits.
Table 5 lists additional speciﬁc testing that should be routinely considered based upon protocols developed for the
CEP and speciﬁc clinical settings. Table 6 lists, according
to clinical clues, other viral causes of encephalitis that
would require agent-speciﬁc testing if suspected.
In patients in whom a parainfectious process is suspected, acute testing for demyelinating inﬂammatory
conditions is increasingly popular. This testing is motivated by the increasing recognition of pediatric multiple
sclerosis (MS) and other demyelinating conditions,
eg, neuromyelitis optica (Devic disease), which may
be mistaken initially for ADEM. Signs that increase suspicion for MS-related conditions include the presence

of exclusively white matter abnormalities on MRI (especially if monolesional), optic neuritis, isolated myelitis,
a recurrent or polyphasic disease course, or postadolescent age. In these cases, standard lumbar puncture
studies also include myelin basic protein assay and measurement of CSF immunoglobulins with oligoclonal
banding, and concomitant serum protein electrophoresis. Although the presence of disproportionate oligoclonal antibody production within the CSF is more
suggestive of idiopathic demyelination (eg, MS), this
ﬁnding is not sufﬁciently speciﬁc to prove a diagnosis
of MS because ADEM and other CNS inﬂammatory
conditions, including CNS infection, can produce similar results. The neuromyelitis optica antibody often is
present in cases having optic neuritis associated with spinal cord symptoms. Documented neuromyelitis optica
antibody-positive patients also have presented with optic neuritis only.
In following the standard evaluation of patients with
symptoms of encephalitis, the diagnostic testing results
most commonly encountered include either unremarkable
or variable leukocytosis or lymphocytosis. Comprehensive
metabolic panels often fail to demonstrate speciﬁc abnormalities. Some enteroviral infections can produce
a sepsislike syndrome with more remarkable hematologic
abnormalities. Neonatal HSV infections sometimes produce hepatic function abnormalities and disseminated
intravascular coagulation. Inappropriate secretion of antidiuretic hormone can be seen in almost any encephalitic
process, but is reported more commonly in St Louis encephalitis (primarily a disease of the elderly population)
and WNV infections.
Understanding clinical-anatomic correlations may be
helpful in reﬁning the differential diagnosis, because some
causes of encephalitis display tropism for speciﬁc CNS tissues. Table 3 describes the cardinal symptoms of infection
or inﬂammation in major anatomic subdivisions, as well as
commonly used clinical terms. Although the anatomic localization is an important part of initial symptom recognition, neuroimaging plays an indispensable role, whether or
not localizing clinical symptoms are present. In the very
young child, clinically based neuroanatomic localization
also can be notoriously difﬁcult. Table 7 describes some
classically cited agent-speciﬁc localization-related ﬁndings,
identiﬁable by symptoms, neuroimaging, or both. However, a high degree of variability in clinical presentations
mandates that the search for an etiologic agent cannot
be conﬁned strictly to those agents classically injurious
to speciﬁc CNS locations.
Neuroimaging, including MRI, early in the course
of disease may sometimes yield false-negative results.
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Localization of CNS Lesions and Associated Terminology and
Symptoms

Table 3.

Common Clinical Term

Anatomic Region

Acute Symptoms

Limbic encephalitis

Limbic system

Rhombencephalitis

Brainstem and/or cerebellum

“Cerebritis” or
“encephalitis”
(generically applied)

Cerebral hemispheres (cortex,
subcortical white matter, or both)
Basal ganglia

Agitation, confusion, delirium, seizures, autonomic
changes
Eye movement and gaze deficits, nystagmus, facial
palsies, ataxia, auditory disturbances, autonomic
disturbances, upper-motor-neuron weakness,
sensory disturbances, hyporeflexia, dysphagia,
dysarthria, lethargy, coma, respiratory failure
Seizures, upper-motor-neuron weakness, sensory
disturbances, lethargy, coma
Weakness, hyperkinetic (dystonia, choreoathetosis) or
parkinsonian movement abnormalities, apathetic or
disinhibited behavior
Salt and water disturbances (eg, syndrome of
inappropriate antidiuretic hormone, diabetes
insipidus), adrenal and thyroid failure, paroxysmal
autonomic dysfunction
Sensory disturbances, postural abnormalities,
lethargy, coma
Symptomatic involvement of two or more distinct
regions
Headache, stiff neck, fever, neck or back pain, malaise
but not formal disturbances of arousal
Symptoms of meningitis paired with those of any
anatomic subdivision of brain
Poliomyelitis (flaccid paralysis and hyporeflexia with
preserved sensation), transverse myelitis (longtract symptoms including sensory disturbance
below the affected region), or both
Spinal symptoms may be inapparent in contrast to
cortical or brainstem symptoms
Impairment of any of the modalities of cranial nerve
function attributed to dysfunction of the extraaxial course of the nerves involved and not damage
to brain parenchyma or cranial nerve nuclei. Can be
indistinguishable from nuclear involvement.

Hypothalamus (diencephalon)

Thalamus (diencephalon)
Panencephalitis

Two or more distinct regions

Meningitis

Meninges

Meningoencephalitis

Meninges plus brain parenchyma

Myelitis

Anterior horn cells or long tracts
on the spinal cord

Encephalomyelitis

Any spinal cord plus any cerebral
region
Cranial nerves I-XII

Cranial neuritis

For purposes other than identifying substantial cerebral
edema, midline shift or hemorrhage, computed tomography imaging generally is not sufﬁcient for the diagnostic
workup of encephalitis.
The lumbar puncture is the single most utilized test
for the diagnosis of encephalitis. The primary results,
however, generally lack speciﬁcity, and can be normal
early in the course of the disease. In those patients displaying abnormal CSF results, the most characteristic
ﬁndings are increased opening pressure, normal or elevated protein concentration, normal glucose level, and
pleocytosis, which often begins with polymorphonuclear
leukocytes and then converts to lymphocytic, or sometimes monocytic, predominance with progression of

the disease. Although there are reported variations on this
theme with certain etiologic agents, such as hemorrhagic
pleocytosis with HSV, atypical lymphocytes with EpsteinBarr virus, or mononuclear leukocytes with echovirus or
varicella-zoster infection, there are no pathognomonic
CSF ﬁndings that help to differentiate infectious cases
of encephalitis.
The ability to obtain PCR ampliﬁcation of viral DNA
fortunately has added new usefulness to the lumbar puncture in encephalitis. This modality, however, requires
clinical suspicion of a speciﬁc diagnostic entity, and is
not available as a broad “battery” of testing. Additionally,
viral DNA often is not recovered in certain stages of illness. For example, 5% to 10% of adult cases of HSV
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Table 4.

Initial Evaluation

1. Clinically stabilize
2. Standard laboratory studies
3. Neuroimaging
4. Lumbar puncture

5. Acute empiric treatment
6. Electroencephalography

Address symptoms of autonomic instability or septic shock, seizures/
status epilepticus
Complete blood count, comprehensive metabolic panel, urinalysis
MRI with and without contrast preferable; emergent computed
tomography if signs/symptoms of critically increased intracranial
pressurea before lumbar puncture
Opening pressure, cell count, glucose, protein, viral and bacterial
culture, polymerase chain reaction testing for enterovirus, herpes
simplex; other specific studies based upon clinical history (see Table
3 and Table 5)
Acyclovir if any suspicion of herpes simplex infection; anticonvulsant
prophylaxis if any suspicion of clinical seizures, or if risk for seizures
deemed high
Used to evaluate for clinically relevant lateralized findings (periodic
lateralized epileptiform discharges), to monitor for occult seizures or
subclinical status epilepticus

a
Signs of acute increased intracranial pressure include vomiting and lethargy, bulging fontanel, pupillary asymmetry or lack of reactivity, gaze palsies,
intermittent or ﬁxed involuntary downward gaze (“sun-setting eyes”), or irregular respirations.

meningitis have negative PCR results upon the ﬁrst lumber puncture. Furthermore, results often are not immediately available, and can take from 1 to 7 days or
longer to be available. Hence, the decision to use speciﬁc
antibiotic or antiviral treatments, such as acyclovir for
suspected HSV meningitis, is still largely predicated
upon clinical suspicion.
Parainfectious encephalitis such as ADEM or acute
cerebellar ataxia may manifest many of the same CSF
ﬁndings as infectious encephalitis. However, pleocytosis tends to be less dramatic in most, but not all, parainfectious cases. When pathogen genomic material can be
isolated from the CSF, the likelihood of a parainfectious
or purely inﬂammatory etiology becomes remote.
The most reliable standard for demonstrating causation of acute infectious encephalitis remains the pairing
of acute and convalescent serum titers. A fourfold rise
in titer, especially immune globulin M, against a suspected
agent is most often considered diagnostic. This method is
limited by the adequacy of follow-up and the accuracy of
testing selection. Many patients are discharged and lost
to close follow-up long before convalescent titers are
obtainable. Of those tested, the causative agent may
be missed by clinical suspicion-guided testing targeting
other organisms erroneously.

Clinical Course and Treatment
The priority in the treatment of acute encephalitis is the
duality of clinical stabilization and containment of potentially damaging inﬂammatory processes. Because many
patients present with any combination of seizures,

delirium, autonomic instability, and respiratory irregularities, treatment of these acute symptoms often takes priority. This stabilization should not, however, delay
addressing the suspicion of either an infectious or parainfectious condition and initiating appropriate treatment.
Commonly, such patients are empirically treated with intravenous acyclovir while waiting for lumbar puncture, or
while waiting for laboratory results, including HSV PCR.
Either because of delays in obtaining these results, or because of the known false-negative rate of PCR testing of
acute CSF specimens, many will complete the required
21-day course of acyclovir without a ﬁrmly established
laboratory diagnosis.
The emphasis on prompt treatment of possible HSV
encephalitis should not overshadow a thorough search
for clues to other causative agents. Table 5 lists some alternative considerations in the diagnosis of acute infectious encephalitis that might affect treatment options.
Beyond the primary infectious considerations, ADEM
ranks as the most likely cause of an acute encephalitis.
The constellation of a temporally separate infectious illness or an immunization before the onset of symptoms,
multiple encephalitic symptoms, and multifocal MRI
abnormalities in both gray and white matter are highly
suggestive (but not pathognomonic) for the diagnosis
of ADEM. Treatment varies substantially from the approach to acute infectious encephalitis in that high-dose
corticosteroids are a ﬁrst-line treatment, followed by
IVIG or plasmapheresis in cases refractory to corticosteroid treatment. The use of both IVIG and plasmapheresis remains unsupported by clinical trials; but IVIG has
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Additional Testing in Encephalitis, Modeled Upon the California
Encephalitis Project

Table 5.

Source

Method

Specific Agent

Cerebrospinal fluid

Polymerase chain
reaction (PCR)

Herpes simplex virus 1
Herpes simplex virus 2
Enterovirus
Human herpes virus 6
Varicella-zoster virus
Measles antibody
Cryptococcus; other fungal
agents

Nasopharyngeal/throat
Swab

Acute phase serum

Convalescent phase
serum

Other agent-specific
testing

Antibody assay
Fungal culture;
India-ink
microscopy
PCR D virus
isolation

Serology

Serology

Various

Mycoplasma pneumoniae
Enterovirus
(Human metapneumovirus)b
Adenovirus
Respiratory syncytial virus
Influenza A
Influenza B
Mycoplasma pneumoniae
Epstein-Barr virus
Parvovirus B19
Measles
Systemic lupus erythematosus
Western equine encephalitis
Eastern equine encephalitis
West Nile virus
Mycoplasma pneumoniae
Epstein-Barr virus
Parvovirus B19
Measles
Influenza A
Influenza B
Adenovirus
West Nile virus
Systemic lupus erythematosus
Western equine encephalitis
Varicella zoster virus
Herpes simplex virus
(Chlamydia pneumoniae)
See Table 1

Added Criteria

Immunosuppressed patientsa

Routinely tested October-March,
if respiratory symptoms
present, or based upon
local epidemiology

As indicated by season

As indicated by season and
local epidemiology

As indicated by clinical
presentation and PCR
results
Based upon clinical presentation
and epidemiological factors as
described in Table 6

a
The predilection for some agents to affect primarily immunosuppressed patients does not wholly exclude the possibility of CNS disease in otherwise
immunocompetent individuals.
b
Items in parentheses are part of the CEP protocol, but generally not found to be major causes of encephalitis nationwide.

received wider acceptance as an alternative treatment at
this time.
The use of corticosteroids in the setting of nonherpetic infectious encephalitis remains controversial. Outside of single case reports, the only available supportive
evidence for their use derives from the treatment of progressive multifocal leukoencephalopathy, a subacute/
chronic encephalitis caused by polyomavirus JC that

occurs primarily in severely immunocompromised HIVpositive patients.
The maintenance of adequate cerebral perfusion pressure
(CPP) (generally accepted as 70 mm Hg or higher over 2
years of age) is a critical issue in treating infectious encephalitis. Increased intracranial pressure is a variable
ﬁnding in encephalitis. Preserving CPP by managing intracranial pressure is an important element of treatment. In
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Table 6.

Alternative Considerations in the Diagnosis of (Viral) Encephalitis

Suggestive Findings

Diagnostic Consideration

History of recent nonfebrile cough, serous otitis, community
epidemic of “walking pneumonia”
History of arthritis, serositis, uveitis, nephritis, or other
inflammatory conditions
History of recent unexplained weight loss, anemia, slowonset encephalitis symptoms, limbic encephalitis
Fever, chest x-ray or hepatic abnormalities, subacute onset of
encephalitis, multiple enhancing lesions on MRI, meningeal
enhancement, mixed CSF pleocytosis
Fever, chest x-ray or hepatic abnormalities, subacute onset of
encephalitis/rhombencephalitis, basilar meningeal
enhancement, hypoglycorrachia with mixed pleocytosis
Fever, heart murmur, history of congenital or rheumatic heart
disease, multifocal enhancing lesions on MRI
Antecedent infectious illness with complete recovery before
onset of neurologic symptoms, or immunization within the
previous 30 days
Neonate with extramedullary hematopoiesis (“blueberry
muffin baby”)
Neonate with symptoms of acute encephalitis
Tick or biting arthropod exposure

Mycoplasma pneumoniae

Age <4–5 years, peripheral and/or CSF eosinophilia, discrete
MRI lesions with enhancement, pica or extensive exposure
to soil/locations frequented by animals
Rhombencephalitis with hemorrhagic pleocytosis, HSV PCR
negative, elevated CSF lactate (not routinely tested in
encephalitis)
Fever, exposure to cats, local adenopathy
Animal bite, or close exposure to wild animals behaving
abnormally (including bats), rapidly deteriorating course

a series of 20 children with meningitis or meningoencephalitis, 4 of 4 patients with CPP <50 mm Hg died, whereas
3 of 16 with CPP maintained at >50 mm Hg survived. (7)
When symptomatic intracranial hypertension exists,
conservative measures (head elevation, hyperventilation,
and ﬂuid restriction) are the most accepted strategies.
Mannitol is used on a limited basis, as individual case reports and small series attest. However, the duration of use
is limited by the dynamics of inﬂammation-related intracranial hypertension, with eventual breakdown of the
blood-brain barrier and the possible passage of osmotically active agents into the extravascular space. This outcome may result in the ultimate worsening of cerebral
edema. If more conservative strategies fail and mannitol
is unsuccessful also, isolated reports and small series (3–4
patients) attest to the successful use of craniectomy for
decompression.

Lupus or other autoimmune cerebritis/vasculitis
Paraneoplastic syndrome
Fungal infection
Tuberculous meningitis
Mycotic emboli
Acute disseminated encephalomyelitis
Rubella
Toxoplasmosis, rubella, cytomegalovirus, HSV, parvovirus B19
Borrelia burgdorferi
Rickettsia species
Ehrlichia species
Coxiella burnetii
Neural larva migrans, including baylisascariasis (Raccoon
encephalitis), toxocariasis (dogs), angiostrongylosis
(rodents),
Listeria monocytogenes
Bartonella henselae
Rabies

The treatment of symptomatic seizures often becomes
a focus of management in patients with encephalitis. In
the CEP, 42% of patients manifested seizures. Of these,
62 patients eventually developed intractable seizures requiring barbiturate coma or anesthesia. This group of patients experienced a 32% mortality rate, compared with
an 11% overall mortality rate for the entire cohort. Nearly
every anticonvulsant agent known has been used in the
treatment of patients with encephalitis-related acute
symptomatic seizures. Those agents most easily administered are available in intravenous formulations and include
benzodiazepines (midazolam, lorazepam, diazepam), barbiturates (phenobarbital, pentobarbital), anesthetic agents
(propofol, ketamine, inhalant anesthesia), phenytoin, fosphenytoin, divalproex sodium, and levetiracetam. The typical approach begins with benzodiazepines upon recognition
of either recurrent or prolonged seizure activity, followed
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Table 7.

Examples of Agent-Specific Findings in Infectious Encephalitis

Agent

Location

Other Specific Details

HSV I

Basal frontal and mesial temporal lobes
with prominent lesions on MRI in older
children and adults; tropism not as
reliable in neonates
Neonatal panencephalitis;
Adult aseptic meningitis;
Rhombencephalitis or ascending myelitis in
immunocompromised adults
Brainstem encephalitis;
Poliomyelitis syndrome

Hemorrhagic meningoencephalitis; >50% of
cases in individuals >20 y; causes up to 30%
of neonatal meningoencephalitis

HSV II

Enterovirus 71
Eastern equine
encephalitis
West Nile virus
Mumps

50% of affected patients with MRI lesions in
basal ganglia, thalamus, and brainstem
Brainstem encephalitis; myelitis in 10% of
cases; basal ganglia less commonly involved
Ependymal cells (choroid plexus and lining of
ventricles); secondary neuronal destruction
and perivascular demyelination

by loading of a more sustainable anticonvulsant, with intent to maintain. Fosphenytoin, phenobarbital, and, in
some locations, phenytoin are still most commonly used
anticonvulsants, but newer agents such as divalproex or
levetiracetam are gaining acceptance.
If either high therapeutic levels or apparently adequate
dosing fail to achieve cessation of seizure activity, sedative
or anesthetic agent infusions emerge as the next most
likely treatment, including the use of midazolam, pentobarbital, propofol, or ketamine drips. During this phase
of treatment, bedside EEG monitoring usually is obtained, motivated both by the prevalence of otherwise
undetectable subclinical seizures in the comatose patient
and the desire to achieve a burst-suppression EEG pattern as a measure of the adequacy of dosing.
Often, other anticonvulsants are added to the treatment regimen, either as intravenous formulations or via
nasogastric or other direct enteral route, during the escalation of the therapy with sedative-hypnotic and anesthetic agents. The use of polypharmacy is intended to
achieve both more rapid seizure cessation as well as a
more stable anticonvulsant conﬁguration, facilitating the
successful withdrawal of the anesthetic agent without seizure relapse. However, metabolic interactions can frustrate
attempts to obtain therapeutic levels of any or all agents
simultaneously in use.
Inhalant anesthetics often are used as a treatment
of last resort. Isolated use of ketosis or vagus nerve stimulation has produced limited results as well. In general, the longer the list of unsuccessful anticonvulsant

A cause of epidemic hand, foot and mouth
disease; also, epidemics of encephalomyelitis
in Taiwan; acute pulmonary edema
Summer-fall seasonality; Atlantic and Gulf
coasts; Great Lakes region
Only 4% of cases are pediatric; summer-fall
seasonality
Late winter-early spring; most patients have
only aseptic meningitis symptoms

interventions, the poorer the prognosis for full recovery
and survival.

Outcomes
Clinical outcomes of both infectious and inﬂammatory encephalitis range from full recovery to death. The accurate
prediction of clinical outcome remains elusive. Nonetheless,
several factors can be identiﬁed that strongly inﬂuence
the potential for recovery: nature of the infectious agent
or process, age of the patient, extent of primary cerebral
and spinal cord involvement, presence of complicated
cerebral edema, extent of cerebral perfusion and vascular
injury, presence of other organ system disease and complications, and response to treatment modalities. The importance of the nonneurologic aspects of infectious disease in
affecting outcome should not be underestimated. This association is especially true in neonatal encephalitis accompanied by sepsislike syndromes, infectious pneumonitis,
or hepatitis, which may produce mortality rates >50%.
Even among older children, pulmonary disease especially affects outcome, as in the Taiwanese enterovirus
71 epidemics, in which the worst survival rate was
among those experiencing pulmonary edema in the
acute phase of illness. (8)
The question of future functional capacity is paramount for families of encephalitis survivors. In response
to this question, much depends upon the causative agent.
As a general principle, agents that produce more extensive
cerebral necrosis (especially if bilateral hemispheric or
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brainstem injury is abundant) or vascular disease have worse
functional outcomes.
Otherwise, available statistics offer little guidance in
anticipatory counseling. The speciﬁc etiologic agent does
play some role; for example, >60% of patients who have
HSV encephalitis develop some identiﬁable neurologic
sequelae in some series. But among Taiwanese children
affected by enterovirus 71, 80% had no detectable deﬁcits
when evaluated >2 years after the encephalitis. (8)
The potential for more subtle long-term sequelae,
even in cases where there are no obvious short-term deficits, remains a controversial topic. For example, of 86
Taiwanese children evaluated 3 to 7 years after enterovirus
71 meningitis or encephalitis, 20% manifested attentiondeﬁcit/hyperactivity disorder–related symptoms, compared with only 3% of matched control subjects. (9)
The incidence of similar neurologic complications in other
causes of encephalitis remains largely undocumented at
this time.

Summary
• The topic of encephalitis encompasses an enormous
range of causative agents, clinical syndromes, and
outcomes.
• The treatment options remain largely supportive,
except in a select number of cases in which a possible
or probable causative agent exists and for which there
is a specific therapy.
• The specific cause of encephalitis in both the pediatric
and adult population remains unknown in a majority
of cases, despite extensive diagnostic testing. (1)
• Specific causes of encephalitis often have classically
reported features, but the extent of overlap in clinical
symptomatology mandates broad consideration of
possible causes. (1)
• Parainfectious and inflammatory causes of
encephalitis (acute disseminated encephalomyelitis)
are as prevalent and clinically significant as direct CNS
infection. (9)(10)(11)

• Clinical outcome is determined largely by the nature of
the causative agent, but with substantial contribution
from factors such as other organ system involvement,
seizure control, and cerebral perfusion. (7)
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PIR Quiz
This quiz is available online at http://www.pedsinreview.aappublications.org. NOTE: Since January 2012, learners can
take Pediatrics in Review quizzes and claim credit online only. No paper answer form will be printed in the journal.

New Minimum Performance Level Requirements
Per the 2010 revision of the American Medical Association (AMA) Physician’s Recognition Award (PRA) and credit system,
a minimum performance level must be established on enduring material and journal-based CME activities that are certified for
AMA PRA Category 1 CreditTM. In order to successfully complete 2012 Pediatrics in Review articles for AMA PRA Category 1
CreditTM, learners must demonstrate a minimum performance level of 60% or higher on this assessment, which measures
achievement of the educational purpose and/or objectives of this activity.
Starting with 2012 Pediatrics in Review, AMA PRA Category 1 CreditTM can be claimed only if 60% or more of the questions are
answered correctly. If you score < 60% on the assessment, you will be given additional opportunities to answer questions until an
overall 60% or greater score is achieved.

1. Mosquito control will most likely reduce the frequency of encephalitis caused by
A. Adenoviruses.
B. Flaviviruses.
C. Herpesviruses.
D. Myxoviruses.
E. Picornaviruses.
2. A 10-year-old child presents with the signs of acute encephalitis. While no pattern of brain involvement is
exclusively produced by a single microbiologic agent, the possibility of herpes simplex being the causative
agent is enhanced substantially by an MRI finding of lesions concentrated in the
A. Basal ganglia.
B. Frontal lobes.
C. Midbrain.
D. Temporal lobes.
E. Thalamus.
3. A 17-year-old boy has acute encephalitis associated with weakness in the right arm. He is clinically stable. He
had experienced a febrile illness 3 weeks before presenting with signs of encephalitis, but had apparently
recovered fully. An MRI demonstrated scattered multifocal abnormalities in both gray and white matter within
the brain. Evaluation of serum and CSF has been unrevealing. His most likely diagnosis is
A.
B.
C.
D.
E.

Acute disseminated encephalomyelitis.
Enteroviral encephalitis.
Herpes simplex encephalitis.
Mycoplasma encephalitis.
Multiple sclerosis.

4. The form of encephalitis shown to benefit most from the use of high-dose glucocorticosteroids is
A.
B.
C.
D.
E.

Acute disseminated encephalomyelitis.
Enteroviral encephalitis.
Herpes simplex encephalitis.
Saint Louis encephalitis.
West Nile virus encephalitis.

5. The likelihood of full recovery from encephalitis most depends upon
A.
B.
C.
D.
E.

Availability of specific treatment.
Causative agent.
Duration of fever.
Initial CSF findings.
Timeliness of specific diagnosis.
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Case 1: Irritability and Signs of Peritonitis in a Neonate
Case 2: Red Eye, Excessive Tearing, Photophobia,
Irritability, and Splenomegaly in an Infant
Case 3: 2-year-old Girl Who Has Cough, Right
Pulmonary Abnormalities
Case 1
The reader is encouraged to write
possible diagnoses for each case before
turning to the discussion.

The editors and staff of Pediatrics in
Review find themselves in the
fortunate position of having too many
submissions for the Index of Suspicion
column. Our publication slots for Index
of Suspicion are filled through 2013.
Because we do not think it is fair to
delay publication longer than that, we
have decided not to accept new cases
for the present. We will make an
announcement in Pediatrics in Review
when we resume accepting new cases.
We apologize for having to take this
step, but we wish to be fair to all
authors. We are grateful for your
interest in the journal.

Author Disclosure
Drs Dziuban, Mychaliska, Tuli, Tuli,
Khuddus, Bock, Price, Radhakrishnan,
and Mateos-Corral have disclosed no

Presentation

A 7-day-old boy born at term is
brought to the emergency department by his foster mother for refusal
to feed for w20 hours and increased
crying, although he is intermittently
consolable. When given his bottle,
the infant starts to suck but then
cries as though in pain. He has not
vomited, and his last bowel movement was yesterday. The stool has
been moderately well formed without blood or mucus, and wet diapers
have continued. There is no history
of respiratory symptoms, lethargy,
rashes, or jaundice. The biological
mother is a 27-year-old woman with
a known history of previous drug
abuse; she had received some prenatal care. This infant was born by
scheduled cesarean delivery.
Initial physical examination reveals
a crying but consolable neonate. His
temperature is 37.7°C, heart rate is
170 beats/minute, and respiratory
rate is 56 breaths/minute; the remainder of his ﬁndings are normal.
His complete blood count (white
blood cell [WBC] 11.7  109/L,
78.5% neutrophils, 11.4% monocytes, 9.8% lymphocytes), serum
concentrations of electrolytes and
glucose, urinalysis, and cerebrospinal

financial relationships relevant to
these cases. This commentary does not

Frequently Used Abbreviations

contain a discussion of an
unapproved/ investigative use of
a commercial product/device.

ALL:
CT:
IVC:
NA:
NEC:
WBC:

acute lymphoblastic leukemia
computed tomography
inferior vena cava
neonatal appendicitis
necrotizing enterocolitis
white blood cell

ﬂuid studies are normal. Cultures are
obtained. An abdominal radiograph is
normal and abdominal ultrasonography reveals trace pelvic ﬂuid. He is
given a bolus of normal saline and is
started on antibiotics to treat possible
sepsis. A few hours after admission, repeat examination is concerning for
inconsolability, poor suck reﬂex,
and lethargy. His abdomen is distended, ﬁrm, and tender to palpation. Bowel sounds are normal.
Further studies are performed that
reveal the diagnosis.

Case 2

Presentation

A previously healthy 10-month-old
boy is seen for a 2-week history of
an erythematous left eye with tearing.
Earlier, he was diagnosed as having
conjunctivitis at an urgent care clinic
and was treated with a 10-day course
of polymyxin B/trimethoprim eye
drops without improvement. He has
felt warm intermittently but has not
had a temperature above 37.8°C. He
has been irritable, more so in bright
lights, and refusing to eat. There is
no rash. He moves all extremities well.
He lives at home with his father,
a physician, and mother, a homemaker. Immunizations are up-to-date
and he has been achieving appropriate
milestones.
On physical examination, he appears healthy and in no apparent distress. He is afebrile and vital signs are
within the normal range. Systemic
examination is normal except for a palpable spleen tip. Ocular examination
reveals that he ﬁxes and follows objects with the right eye but not with
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the left eye. The pupils are difﬁcult to
test because they are miotic and the
child is photophobic. There is pink
circumcorneal injection in the left
eye. The corneas appeared clear, but
there is white material in the anterior
chamber in the left eye layered in
a hypopyon. The iris appears hyperemic with visible dilated vessels. A
red reﬂex cannot be visualized in
the left eye but is present in the right
eye. Additional evaluation establishes
the diagnosis.

Case 3

Presentation

A 2½-year-old girl presents to an
outside emergency department with
a 1-week history of nasal congestion
and increasing cough. She is sent
home on co-trimoxazole but returns
the next day with increasing cough,
low-grade fever (38.3°C), and reduced ﬂuid intake. A chest radiograph is reported to reveal a right
lower lobe pneumonia with mucus
plugging. The antibiotic is changed
to azithromycin and the girl is discharged. Three days later, her symptoms are much improved. Follow-up
chest radiographs, performed
over the next 2 weeks, show no
improvement.
The girl is referred to a tertiary
care center where she appears well,
with the only reported symptom being cough with exertion. She is afebrile and has a weight of 11.3 kg
(ﬁfth percentile) and height of 88
cm (10th percentile). Her vital signs
are within normal limits, with an oxygen saturation of 96% in room air.
Her physical examination is completely unremarkable.
Her WBC count is 11.5  103/mL,
and her aspartate aminotransferase is
slightly elevated at 45 U/L. Serum electrolytes, erythrocyte sedimentation rate,
C-reactive protein, and Mycoplasma serology are unremarkable. Her most
recent chest radiograph reveals a

right-sided heterogeneous opacity blunting the right heart border, a blunting
of the right costophrenic angle, a midline shift to the right, and an elevated
right hemi-diaphragm (Fig 1). Ultrasonography of her chest does
not reveal any pleural effusion.
One additional investigation identiﬁes the condition.

Case 1

Discussion

Due to ﬁndings of peritonitis on abdominal examination, an acute abdominal process was suspected. Computed
tomography (CT) of the abdomen
demonstrated loculated areas of free intraperitoneal gas (pneumoperitoneum)
and a moderate amount of free ﬂuid.
The infant was resuscitated and taken

to the operating room for exploratory
laparotomy and was discovered to have
perforated appendicitis. Appendectomy
was performed. Murky ﬂuid was cultured from the peritoneal cavity and
subsequently grew Enterococcus gallinarum and Serratia marcescens, both
common intestinal organisms. The patient went on to recover fully from his
illness and operation.

Differential Diagnosis
Any complaint of excessive crying or
poor feeding in a neonate must be
evaluated carefully because a large
number of concerning disorders can
lead to a similar nonspeciﬁc presentation. The differential diagnosis for
these nonspeciﬁc signs is broad,
and a detailed history and physical

Figure 1. Chest radiograph revealing a right-sided heterogeneous opacity blunting the
right heart border, blunting of the right costophrenic angle, a midline shift to the
right, and an elevated right hemi-diaphragm.
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examination usually are helpful in determining a cause.
Serious infections (sepsis, meningitis, and pyelonephritis); disorders
causing hypoxemia (pulmonary vascular or airspace disease); obstructive
gastrointestinal conditions (necrotizing enterocolitis [NEC], malrotation
with midgut volvulus, incarcerated
inguinal or umbilical hernia, and intussusception); congenital heart disease; disorders causing discomfort or
pain (drug withdrawal, constipation,
gastroesophageal reﬂux, colic, thrush,
corneal abrasion, and hair tourniquets); and metabolic disturbances
should be considered.
The differential also should include psychosocial concerns such as
neglect, poorly understood feeding
instructions, abuse (occult fractures,
intracranial bleeding), maternal depression, and misinterpretation of
normal newborn behavior. It is important to quantify the timing, duration, and type of feeding carefully,
and clinicians should determine if
formula has been constituted and
prepared properly. Findings of peritonitis, such as abdominal tenderness, rigidity, and guarding, require
immediate evaluation and management. Plain radiographs of the abdomen (especially upright or lateral
views) or CT scan imaging may reveal
pneumoperitoneum from transmural
bowel injury.
The differential diagnosis of intestinal perforation in a term infant
includes NEC, spontaneous intestinal perforation (particularly in infants receiving indomethacin to
facilitate closure of a patent ductus
arteriosus), gastric perforation from
nasogastric or orogastric tube insertion, complicated neonatal intestinal
obstruction, and, rarely, perforated
appendicitis. Neonatal intestinal
perforation is a surgical emergency
requiring emergent diagnosis and
treatment.

The Condition
Neonatal appendicitis (NA) is rare and
is associated with a high perforation
rate. Although the annual incidence
rate of appendicitis in school-age
children may reach 28 cases per
10,000 children, NA is estimated to
have a very low reported incidence
(<0.04%). In one review of the literature, NA was reported most in boys
(75%) and preterm infants (52%),
and the mean age at the time of diagnosis was w14 days. Many reasons
are postulated for this low frequency;
notably, the neonatal appendix is funnel-shaped with a broad oriﬁce, and
luminal obstruction from a fecalith is
unusual in this age group.
The pathophysiology of NA in
some cases may relate to congenital
malformations affecting tissue perfusion or vascular supply, leading to ischemia with subsequent coagulative
necrosis of the appendix. Perforated
appendicitis during the ﬁrst few weeks
after birth can be observed in neonates
who have distal intestinal obstruction, for example, from Hirschsprung disease or meconium ileus
from cystic ﬁbrosis. Neonates who
experience perforated appendicitis
should be evaluated carefully for
these entities by using rectal suction biopsy or genetic screening
as indicated.
Clinical features of NA include
abdominal distention, tenderness,
anorexia, vomiting, irritability, and
lethargy. Sometimes an abdominal
mass can be palpated. Of note, fever
is not often a prominent symptom.
The diagnosis will be most commonly
confused with NEC. Neonates are particularly susceptible to delayed diagnosis given the nonspeciﬁc nature
of the signs and the low frequency
of NA.
Although plain radiography and
ultrasonography have the potential
to identify pneumoperitoneum and

appendiceal inﬂammation, respectively, CT may be more sensitive
and speciﬁc for diagnosing appendicitis in this age group.

Treatment and Prognosis
Appendectomy is considered the
treatment of choice for NA. Surgical
consultation should be initiated as
soon as peritoneal signs are identiﬁed. All enteral feeding should be
stopped. Adequate ﬂuid resuscitation
and broad-spectrum, intravenous
antibiotics should be administered
promptly.
The risk of perforation and overall
mortality from appendicitis are higher
in neonates compared to other pediatric populations, often due to delayed
diagnosis. Timely diagnosis and treatment should be expected to result in
a satisfactory outcome.

Lessons for the Clinician
• A careful history and physical examination in the neonate can help
distinguish abdominal tenderness
from general irritability, allowing
for a more focused differential
diagnosis.
• Appendicitis is rare in neonates but
is associated with a high risk of
perforation.
• Potential causes of NA include
limited blood supply to the appendix, increased intraluminal pressure
from distal obstruction (including
Hirschsprung disease and meconium ileus), and an inﬂammatory
process similar to localized NEC.
• Immediate treatment for NA
should include antibiotic coverage
for enteric organisms, adequate resuscitation, and prompt surgical
intervention.
(Eric Dziuban, MD, Kerry Mychaliska,
MD, C. S. Mott Children’s Hospital,
University of Michigan, Ann Arbor,
MI)
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Case 2

Discussion

An infant presenting with “pink eye”
should not be assumed to have conjunctivitis. A careful history and examination of the eyes must be performed
to conﬁrm the diagnosis. The examination should include vision testing
(ability to ﬁx on and follow a moving
target), location and type of conjunctival injection, nature of the corneal
light reﬂex and corneal transparency,
iris architecture, and pupillary reaction
to light. Finally, the red reﬂex should
be viewed with an ophthalmoscope to
rule out media opaciﬁcation, which
will appear as dark areas in the red
reﬂex or absence of the light reﬂex.
The ﬁrst issue is to determine
whether the pathology is extraocular
or intraocular. In older children, careful questioning can differentiate the
foreign body discomfort of conjunctivitis or abrasion from the photophobia of iritis or congenital or juvenile
glaucoma. This foreign body sensation can be relieved by anesthetic eye
drops, whereas moving into a dark
room relieves the photophobia of iritis and glaucoma.
Extraocular disease usually is accompanied by bright red conjunctival
injection that is more prominent in
the fornices, whereas intraocular pathology reveals a fainter pinkish ﬂush,
localized mainly to the area around
the cornea (circumcorneal injection).
In congenital glaucoma, there is signiﬁcant photophobia and tearing,
and the cornea appears hazy and larger
than normal (buphthalmos).
A hazy view of the iris with a pupil
that appears not to move and a cataract are signs of iritis, which may be
the presenting manifestations of juvenile idiopathic arthritis. Iritis usually
is idiopathic but may occur with sarcoidosis, Behçet disease, toxoplasmosis,
and herpes simplex infection. Severe iritis may cause a large number

of inﬂammatory cells to leak out of
the iris, layering in the anterior chamber in a white ﬂuid called a hypopyon.
This patient had intraocular pathology as evident from his photophobia,
circumcorneal injection, and hypopyon. Iritis of unknown etiology is rare
in infants. In addition, the iris itself
appeared grossly abnormal with dilated vessels evident on a magniﬁed
view. This presentation made the
clinicians suspect an unusual disorder,
such as a retinoblastoma or inﬁltration
of the iris.
The infant was referred for ophthalmologic evaluation, and an examination under anesthesia conﬁrmed
the unusual appearance of the hypopyon and iris. A dilated funduscopic
examination ruled out a retinoblastoma. An anterior chamber tap was
performed and revealed numerous
lymphocytes. His complete blood
count revealed a hemoglobin level
of 9.1 gm/dL, platelet count of
140,000/mL, and WBC count of
19,000/mL (23% neutrophils, 55%
lymphocytes, 5% monocytes, 3%
eosinophils, and 14% immature cells).
Based on this ﬁnding, a bone marrow
biopsy was performed and revealed
large numbers of homogeneous lymphoblasts, conﬁrming the diagnosis of
acute lymphoblastic leukemia (ALL).

The Condition
ALL results from a chromosomal rearrangement or mutation within hematopoietic stem cells leading to an
unregulated clonal proliferation of
lymphocyte precursor cells. ALL accounts for 77% of all cases of leukemia
in children. The disorder is most common between the ages of 2 and 6 years
and is more common in boys. The
majority of cases of ALL are derived
from B-cell progenitors, 15% from
T-cells, and 1% to 2% from mature
B-cells.
Various karyotypic abnormalities
have been identiﬁed in ALL, the most

common of which are the TEL-AML1
fusion gene, which carries a favorable
prognosis, and rearrangements of the
MLL gene at chromosome band
11q23, which is very common in infants and carries a very poor prognosis.
ALL presents initially with nonspeciﬁc symptoms of low-grade fevers,
anorexia, fatigue, and irritability. As the
bone marrow gets replaced with malignant cells, clinical features of bone marrow failure, such as pallor, bruising,
epistaxis, petechiae, and recurrent infections, become evident. Severe bone
pain and even tenderness may be seen.
Inﬁltration of the organs results in
lymphadenopathy, splenomegaly, and
hepatomegaly. Testicular and ovarian
inﬁltration is uncommon and occur
in <5% of cases. Central nervous system involvement may result in raised
intracranial pressure and cranial nerve
palsies.
Ocular involvement is a rare presenting feature of ALL and usually involves the posterior segment of the
eye. Optic nerve inﬁltration and retinal
hemorrhages are the most common
manifestations. Anterior segment involvement with inﬁltration of the iris
is relatively uncommon and manifests
as photophobia, discoloration and distortion of the iris, and occasionally
a hypopyon.

Management
The initial therapy of ALL is called
remission induction and aims to eradicate leukemic cells from the bone
marrow. This treatment leads to remission in over 98% of patients, as deﬁned by less than 5% blasts in the
bone marrow. Intrathecal chemotherapy is administered to treat and prevent
central nervous system involvement.
Further intensive therapy is based on
the risk factors. Finally, maintenance
therapy is given for 2 to 3 years.
The 5-year survival rate for childhood ALL today is between 80% and
90%.
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Ocular involvement in ALL has a
particularly poor prognosis. The eye
is a pharmacologic sanctuary for the
chemotherapeutic drugs and may retain leukemic cells even after “cure”
has been achieved systemically. Treatment of ocular disease therefore involves high dose radiotherapy to
the orbit. However, studies have revealed that, despite heroic measures, the prognosis after ocular
involvement is grave. Despite chemotherapy, this child died 2 months
later.

Lessons for the Clinician
• A child with a reddened eye should
be examined carefully to conﬁrm
the diagnosis of conjunctivitis and
not just treated empirically with
eye drops.
• Pinkish circumcorneal injection
and photophobia are signs of an
intraocular process and mandate
an ophthalmology referral.
• Severe intraocular inﬂammation
with a hypopyon usually is ominous
and must be evaluated systemically;
in addition, the hypopyon should be
tapped to determine the etiology.
• Leukemic inﬁltrates in the eye are
a grave prognostic factor and indicate a high risk of treatment failure
despite heroic measures.
(Sanjeev Tuli, MD, Sonal Tuli, MD,
Nausheen Khuddus, MD, University
of Florida, Gainesville, FL)

Case 3

Discussion

CT scan of the chest demonstrated
a bilobed right lung, which was hypoplastic and connected with the left
lung posterior to the heart, thus
forming a horseshoe lung (Fig 2).
The left lung was unremarkable otherwise. The pulmonary arterial supply
was normal, with no systemic arterial contribution. Normal pulmonary

Figure 2. CT scan of the chest revealing a hypoplastic right lung, which is connected

with the left lung posterior to the heart, thus forming a horseshoe lung.

veins were found on the left, but
there was anomalous systemic pulmonary venous return on the right into
the suprahepatic inferior vena cava
(IVC; Fig 3). This constellation of
ﬁndings was consistent with Scimitar
syndrome.
The ﬁndings on chest radiograph
(opacity blunting the right heart border and right costophrenic angle,
midline shift to the right, elevated
right hemi-diaphragm) are likely secondary to the right lung hypoplasia.
The vertical radiopacity on the right
hemithorax may represent the anomalous veins as they course and coalesce
toward the right diaphragm (Fig 1).
Cardiac defects frequently are associated with Scimitar syndrome.
Echocardiography demonstrated a moderate ostium secundum-type atrial

septal defect, a mildly dilated right
ventricle, and the anomalous pulmonary venous return on the right as
previously documented on CT. Due
to the age of this patient, and because
she was symptom-free and had no
signs of cardiac failure, an observational approach to management with
regular follow-up was chosen. She
eventually will require cardiac catheterization to assess her pulmonary/
systemic ﬂow ratio (Qp/Qs) and the
corrective surgery.

The Condition
Scimitar syndrome, a variant of partial anomalous pulmonary venous
drainage, is a rare congenital disorder, with girls being more frequently
affected than boys (1.4–2:1). The
hallmark of this condition is a partial
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Figure 3. CT scan of the chest reveals an anomalous systemic pulmonary venous return

on the right into the suprahepatic IVC.

anomalous systemic pulmonary venous drainage of a part of or the entire right lung into the IVC-atrial
junction, the IVC, or the right atrium. The anomalous drainage occurs
through a single, curved vein, referred
to as a “Scimitar vein” due to its crescent shape on frontal chest radiograph,
resembling a Turkish scimitar sword as
demonstrated in the chest radiograph
of this patient.
Most cases of Scimitar syndrome
are associated with a partial or total
hypoplastic right lung, which frequently demonstrates lobar anomalies
such as a mono- or bilobed-, or, more
rarely, a horseshoe lung conﬁguration,
as in this patient. Other commonly associated conditions include an anomalous systemic arterial supply to the right
lung, a hypoplastic right pulmonary

artery, dextroposition of the right
heart (often obscuring the Scimitar
vein on chest radiograph), pulmonary
sequestration, and cardiac defects,
especially an ostium secundum-type
atrial septal defect, but also ventricular septal defect, pulmonary vein stenosis, coarctation of the aorta, and
patent ductus arteriosus. Left-sided
Scimitar syndrome also has been described, in which some or all of the
left pulmonary veins connect to the
right IVC.
The clinical presentation of Scimitar syndrome varies with the age at
presentation. Infants often have more
severe signs related to heart failure
and other cardiac or pulmonary conditions. Signs include tachypnea, poor
feeding, failure to thrive, cyanosis, and
lethargy. One-half of older patients

who are diagnosed after 1 year of
age remain asymptomatic and are
diagnosed when characteristic ﬁndings
are discovered incidentally on chest
radiograph.
Pulmonary hypertension may be
present at presentation due to a significant left-to-right shunt caused by the
systemic pulmonary venous drainage
and associated cardiac defects. Other
factors contributing to the development of pulmonary hypertension
may include the presence of a systemic arterial supply to the right lung
and a stenosis of the Scimitar vein,
which is seen in up to 20% of patients
with Scimitar syndrome.
Cardiac catheterization is still regarded by many as the gold standard
for diagnosis. Catheterization allows
assessment of the Qp/Qs ratio and simultaneous embolization of an anomalous systemic artery in symptomatic
infants. Chest CT or magnetic resonance angiography, however, also
should be considered initially because
these modalities provide excellent images of the cardiovascular and pulmonary anatomy, are noninvasive, and
usually are readily available. Echocardiography is useful to assess cardiac
function, associated cardiac defects,
and pulmonary hypertension, and to
conﬁrm the presence of partial anomalous pulmonary venous return.

Management
In general, patients with congestive
heart failure, pulmonary hypertension,
a Qp/Qs greater than 1.5, and insufﬁcient response to medical treatment
warrant a surgical approach to management. However, medical treatment of heart failure should be
attempted initially in infants without
pulmonary hypertension in order to
reduce the higher risks associated
with early surgery and to allow time
for growth. The surgical repair aims
to re-route the blood ﬂow of the
anomalous pulmonary vein to the
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left atrium, to repair associated cardiac defects, and to ligate any anomalous systemic arterial supply to the
right lung. Alternatively, especially
in the case of associated pulmonary
sequestration and recurrent pneumonias, a lobectomy or pneumectomy
may be considered. Asymptomatic
patients with a minor left-to-right
shunt (Qp/Qs £ 1.5) do not require
surgical repair and can be followed
conservatively.

Lessons for the Clinician
• Scimitar syndrome is a rare form
of partial anomalous pulmonary

venous return associated in most
cases with right lung hypoplasia
of varying degrees, lobation anomalies, and cardiac defects, particularly ostium secundum-type atrial
septal defect.
• Scimitar syndrome should be
considered in patients presenting with signs of cardiac failure
or pulmonary hypertension,
as well as in patients who experience recurrent right-sided
pneumonias.
• Asymptomatic patients with a small
left-to-right shunt can be followed
conservatively. Symptomatic patients and those with a major

left-to-right shunt require surgical
intervention.
(Dirk E. Bock, MD, April Price, BSc,
MD, Dhenuka K. Radhakrishnan,
BSc, MD, Department of Pediatrics,
Children’s Hospital, London Health
Sciences Centre, University of Western
Ontario, London, Ontario, Canada;
Dimas Mateos-Corral, MD, Department of Pediatrics, IWK Health Centre, Dalhousie University, Halifax,
Nova Scotia, Canada)
To view Suggested Reading lists
for these cases, visit http://pedsinreview.
aappublications.org and click on
“Index of Suspicion”.
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Caring for Your School-Age Child: Ages
5 to 12. American Academy of
Pediatrics. Schor EL, ed. New York, NY:
Bantam Books; 1999
The Effects of School-Based
Intervention Programs on Aggressive
Behavior: A Meta-analysis. Wilson S,
Lipsey M, Derzon J. J Consult Clin
Psychol. 2003;71(1):136–149
Empathy and Conflict Resolution in
Friendship Relations Among
Adolescents. de Wied M, Branje SJT,
Meeus WHJ. Aggress Behav. 2007;33;
48–55

Differences in conflict perceptions, coping strategies, cultural norms, and personality all affect an individual’s ability
to achieve conflict resolution successfully. For adolescents, immaturity and
the quest for independence and autonomy make conflict resolution particularly difficult. As a result, adolescents
may resort to violence as a means of resolving conflicts.
Because injury is the leading cause
of death in adolescents, and because
adolescents account for one-third of violent crime arrests, it is crucial to help
adolescents develop nonviolent methods

of conflict resolution. School-based programs can teach conflict resolution and
anger management skills and thus empower adolescents. Male adolescents
may be the most effective target audience for these programs, as they engage
in more conflict than females and are
more likely to be involved with gangs.
Programs that involve one-on-one interactions and include the adolescents’
own teachers have been shown to be
the most effective.
Adolescents whose parents give them
guidance, discipline, and a nurturing
environment engage in fewer conflicts.
This finding demonstrates the important role that familial communication
plays in adolescent conflict resolution
strategies. In addition to parent-child interactions, those between parents also
can affect an adolescent’s ability to
manage conflict. Daily life provides
parents with the opportunity to model
mature communication behaviors and
good techniques for conflict resolution.
Good parent role-modeling includes
listening to each other, clarifying points
of difference without arguing, and taking each other’s point of view seriously.
Adolescents need to understand that
it is normal for two individuals to have
different points of view. Rather than
allowing these differences to lead to
argument or violence, parents can show
adolescents how to take each other’s
view into consideration. Acceptable outcomes include compromise, negotiating,
and “agreeing to disagree.”
Like parents, adolescents may need
to take a break from discussing a conflict
when one or both individuals become
emotional. The importance of resuming dialog when both parties are calm,
rather than avoiding the problem, should
be emphasized. Open communication

within a family also shows adolescents
that they can discuss conflicts with their
parents and encourages them to seek
advice when resolving conflicts.
In addition to posing risk of physical harm, it is important for adolescents to understand that violence does
not result in satisfactory conflict resolution. Significant conflicts take time
to resolve, and adolescents should be instructed in techniques for approaching
conflict resolution through discussion.
Angry feelings need to be acknowledged, and calm can be achieved by
breathing deeply or walking away from
the immediate situation. Verbal attacks
should be avoided, and time should be
taken to think about different ways to
fix the problem. Name calling or insulting the other person is easy to do, but
tends to make conflicts worse.
Teaching adolescents to listen to
one another, and pointing out that they
each have a valuable perspective, can
help them develop empathy and understanding. Adolescents who are able to
empathize with one another are able
to come to a resolution more quickly,
and are able to view conflict with a more
positive attitude. Opportunities to discuss conflict with adults or peers who
are supportive and neutral also may
help adolescents see a problem from
alternative perspectives, learn to control their anger, and make calm, rational
decisions instead of giving in to impulse. School guidance counselors, peer
counselors, parents, and teachers are
good resources for discussing conflict
resolution.
As health-care providers, we must
help both adolescents and parents feel
more comfortable discussing conflict
issues and provide suggestions for improving communication and conflict

142 Pediatrics in Review Vol.33 No.3 March 2012

Downloaded from http://pedsinreview.aappublications.org/ at Health Internetwork on March 2, 2012

in brief

coping skills. Physicians, parents, and
school personnel all can offer opportunities to role play conflict resolution, allowing adolescents to practice active
listening and negotiation skills before
they are required to use them in a true
conflict. Adolescents will then have the
tools they need to achieve conflict resolution in a mature, nonviolent way.
Comments: Conflict resolution is a
skill that all of us need, whether we
are parents, spouses, family members,
colleagues, or health-care professionals.
The need to promote the importance
of this skill to adolescent patients
and families with whom we work is

something I believe we often overlook.
The media has done a disservice to
our community by promoting scenarios
in which the possession of firearms or
the use of violence seems the easiest
solution to conflict; you get your way
with immediate results but at too great
a cost. This thinking has gained national
prominence in real-life situations when
angry students have initiated violence
at school, resulting in significant morbidity and mortality. Incidents of bullying, cyber bullying, and gang violence
lead to power differentials, whereas
access to weapons creates an unfair
playing field, with quick impulses leading to violence. Children benefit from

learning at an early age by observing
their parents or being coached to resolve conflicts with siblings and friends.
As mentioned by Drs Chavez and Steffey,
school-based programs can be a great
resource to address these issues. Informing adolescents that effective conflict
resolution may take time and practice
is essential. The observations by adolescents of effective conflict resolution by
those they respect, be it parents, teachers,
coaches, or peers, may provide optimal
strategies.

Janet R. Serwint, MD
Consulting Editor
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