1. ANSWER: D

Achievement of fine motor milestones during the

second year of life requires evolution beyond the

neat pincer grasp that is present at 12 months of age.

With improved cortical control of the upper extremi-

ties and better truncal balance, the hands are more

available, and the child can learn to manipulate

objects during functional play.

Throwing a ball with an overhand motion is most

typical of a 24-month-old child. The ability to build

a tower of two cubes emerges at 14 months of age;

by 24 months, the tower should be six or more

blocks tall. Imitative scribbling appears at 16

months; spontaneous scribbling appears at 18

months. The ability to copy a circle usually is not

seen until 3 years of age. Walking backwards is an

appropriate milestone for a 16-month-old child; an

ability to walk down steps holding onto the rail bet-

ter describes the gross motor abilities of a 24-month-

old. Other normal motor milestones for 24 months

of age include the ability to wash and dry hands,

remove clothing, put on a hat, kick a ball, and jump

with two feet off the floor.

2. ANSWER: B

The loss of developmental milestones in a previously

healthy child is suggestive of an inborn error of metab-

olism. A number of such disorders can result in the

loss of milestones that present among children 1 to 5

years of age. If visceral, craniofacial, or other somatic

abnormalities are present, the diagnosis of a lysoso-

mal storage disease should be considered. These dis-

orders include mucopolysaccharidosis types I (Hurler

disease), II (Hunter disease), and III (Sanfilippo syn-

drome); mucolipidoses types III and IV; and the

oligosaccharidoses (mannosidosis, fucosidosis,

aspartylglycosaminuria), all of which may present with

regression of skills and associated somatic manifesta-

tions. Ifneurologic symptoms predominate, other dis-

orders, such as metachromatic leukodystrophy, which

is characterized by hypotonia, progressive parapare-

sis, and weakness, must be considered. If unsteady gait

and uncoordinated movements are evident, the late-

onset form of GM1 and GM2 gangliosidoses and late

infantile Krabbe disease must be included in the dif-

ferential diagnosis.

Each of these inborn errors of metabolism results

from a specific enzymatic deficiency, and with the

exception of Hunter disease, which is X-linked reces-

sive, all are inherited as autosomal recessive diseases.

The evaluation of a child suspected of having one of

these disorders should be guided by the associated

features. When neurologic findings are present, brain

imaging may be of assistance. The specific diagnosis

usually can be made by demonstration of the deficient

enzymatic activity in peripheral blood leukocytes or

cultures of fibroblasts.

Chromosomal abnormalities that are clinically

apparent usually are associated with birth defects and

dysmorphic features, which are not present in the

infant described in the vignette. Neurologic symptoms

more likely would be evident earlier than 1 year of

age. Perinatal asphyxia related to developmental delay

and mental retardation frequently is associated with

seizures in the newbom period and developmental

delays earlier in infancy. Lead exposure can place chil-

dren at risk for neurocognitive defects, but typically

developmental milestones are not lost. Prenatal expo-

sure to a teratogen most frequently results in birth

defects that may include structural as well as neu-

rocognitive defects.

3. ANSWER: B

Focused observation of a child during routine exami-

nations provides an enormous amount of develop-

mental information. In many cases, it is superior to

handling the infant directly and confirms the mile-

stone reports from the parents.

Gross motor skills require a balance between exten-

sor and flexor tone; a decline in obligatory primitive

reflexes; and the development of righting, protective,

and equilibrium responses. In most cases, infants learn

to maintain new positions long before they can achieve

them voluntarily.

Head, lag begins to disappear by 4 months of age,

but sitting in an armed-propped position, as described

for the infant in the vignette, is more typical of a 6-

month-old child. This is replaced at 7 to 8 months with

upright sitting and an ability to achieve a sitting posi-

tion independently. A 6-month-old also should be able

to roll over in both directions, demonstrate an imma-

ture raking grasp, reach for objects, and transfer them

from hand to hand.

4. ANSWER: D

Thumb sucking has been noted during gestation and

is a very common practice among children until 4

years of age. Blisters on the thumb, hand, and forearm

have been documented at birth from the sucking an

infant does prenatally. It is used as a means of self-qui-

eting by many infants; preterm infants have demon-

strated a stabilization in percutaneous oxygen

saturation while sucking a finger as a pacifier during

procedures. The prevalence of thumb sucking peaks

between 18 and 21 months of age, and the habit gen-

erally is relinquished by the age of 4 years. The tod-

dler described in the vignette is within the age range

in which the behavior is considered normal.

Accordingly, efforts to help him stop sucking his

thumb should consist of positive reinforcement such

as a star chart and fun activities for rewards when he

is not sucking his thumb.

Splinting the boy's elbows would prevent him from

exploring his environment appropriately and interfere

with activities of independence such as eating, dress-

ing, and toileting. Painting a noxious substance on his

thumb or bandaging it probably would result in

tantrums and rebellion in addition to active attempts

at circumvention. Further, these two approaches as

well as using a "time-out" to dissuade the child would

involve a massive expenditure of parental energy with-

out much likelihood of success. It would be much bet-

ter to wait until the child matured further and see if

he or she outgrew the habit.

Thumb sucking that persists after the age of 4 years

can result in serious orthodontic problems. Both the

placement of the thumb and the sucking motion can

push the front teeth out of alignment, causing an over-

bite. Therefore, active measures to encourage the dis-

continuation of thumb-sucking should be undertaken

after the age of 4.

5. ANSWER: A

The syndrome of attention deficit hyperactivity disor-

der (ADHD) continues into adolescence and adult-

hood in 30% to 60% of childhood cases. Persistence

of ADHD is associated with high rates of academic and

work failure as well as psychiatric comorbidity. Overall,

as many as 65% of children who have ADHD will have

one or more comorbid conditions, the most common

of which is learning disorders and associated academic

difficulties. Because the treatments for ADHD have a

limited impact on learning disorders, the importance

ofpsychoeducational efforts to eludicate and address

concomitant learning disorders in children who have

ADHD is essential. Further, this comorbidity may have

an effect on the favorable response to drug treatment.

The psychiatric comorbidities of ADHD include

antisocial behavior, substance abuse, anxiety, and

depression. Approximately 10% to 20% of children

who have ADHD also have mood disorders, and 20%

have conduct disorders.

In the areas of emotional, educational, and social

adjustment, 20% of adolescents and adults who have

persistent symptoms of ADHD function poorly at fol-

low-up in all three of these areas, 60% have interme-

diate outcomes, and 20% do well. Improved

functioning in any one area is associated with an

increased likelihood of improvement in the other two.

6. ANSWER: A

Encopresis is defined as the unrecognized deposition

of stool in the underwear or other inappropriate loca-

tion after the age at which toilet training should have

been completed. Although the exact incidence of

encopresis is difficult to establish, it is estimated to be

present in 2% to 4% of 7-year-old children. Boys are

affected more commonly than girls (2:1 to 6:1), and

the condition usually resolves by the age of 16 to 17

years.

The primary cause of encopresis is overflow incon-

tinence associated with constipation (>90% of cases).

Typically, fecal retention results in colonic distension

that leads to relaxation of the internal anal sphincter

via inhibition of the spinal reflex. An incompetent

sphincter permits leakage of fecal material around the

retained stool without the child's knowledge, and this

may be referred to as diarrhea, as was described in the

vignette. In most children, difficult toilet training or

the passage of a painful stool can be the initiating

event.

Children who have encopresis rarely pass stools into

the toilet, and when they do, these large stools may

obstruct the toilet. After passage of such a stool, the

encopresis may improve for several days, only to recur

many days later before the next stool is evacuated.

Assessment of the child who has encopresis

includes a careful history and thorough physical exam- ,  j

ination. Often, the child does not seem concerned by

the encopresis and is not affected by the social impli-

cations of the fecal incontinence. For this reason, psy-

chosocial assessment and review of intrafamilial

relationships are important aspects of the history tak-

ing. Physical examination should focus on neurologic

assessment; inspection of the spine; and determina-

tion of the reflexes, anal wink, and anal tone. Further

evaluation is unnecessary unless dictated by findings

on the history or physical examination.

The management of the child who has encopresis

can be divided into three phases. The first focuses

upon education of the child and the family. Because

an encopretic episode occurs without the child's prior

knowledge and is not a purposeful behavior, families

should be instructed to avoid blaming and punishing

the child. Often an explanation of the pathophysiology

of encopresis will preclude such destructive behav-  i

iors, which can complicate effective treatment. Because

encopresis results from overflow in a distended, stool-

filled colon, the second phase of therapy is directed at

emptying the retained fecal material. Oral cathartics

are successful in initiating large bowel movements in

most children. Reliance upon enemas and supposito-

ries often is unnecessary and may traumatize the

child further. Doses of stool softeners and laxatives

should be adjusted to evacuate the colon effectively.

In some children, a combination of several oral ther-

apies is needed to complete this phase of therapy. The

third component of therapy is directed at promoting

a maintenance program. This process may take 6 to 10

months until the dilated colon regains its normal cal-

iber and tone. The dosages of the medications used

should be adjusted to promote the passage of one

large, nonpainful stool daily.

The parents should be told that the therapy of enco-

presis will be long term, and the medication is safe to

use for a prolonged period of time. Anxiety surround-

ing the chronic use of laxatives often results in pre-

mature discontinuation of the medication and rapid

recurrence of the encopresis. Sitting on the toilet with

the feet supported is a helpful adjunct to the laxative

therapy. Such sitting should be undertaken 30 min-

utes after dinner for at least 10 minutes in an attempt

to modify the child's behavior. Regular follow-up med-

ical visits are necessary to reinforce the treatment plan

and to ensure that evacuation has been complete.

This three-phase approach will be successful in 70%

to 80% of children over a 10 month period; 20% of

affected children will require continued therapy for

up to 2 years. In approximately 10% of children, med-

ical management will be unsuccessful and consulta-

tion with a child psychiatrist will be required.

Giardiasis can cause distension, abdominal pain,

and diarrhea. Fever and weight loss also are common.

However, loss of bowel control is unusual.

Hirschsprung disease presents with constipation rather

than fecal incontinence. Abused children may become

constipated and develop behavioral sequelae, includ-

ing encopresis. However, the incidence of abuse is

much lower than fecal overflow incontinence in the

general pediatric population. Characteristic findings

in children who have irritable bowel syndrome include

abdominal pain, constipation, diarrhea, or alternating

episodes of both constipation and diarrhea. However,

fecal incontinence is not common among children who

have such stress-related bowel symptoms.

7. ANSWER: C

Assessment of language development includes obser-

vation as well as consideration of history provided by

the parents. Receptive language progresses more   f

quickly than expressive language and is characterized   \

by an increasing ability to localize sounds by 5 months

of age. This skill is followed by the ability to attach

meaning to specific sounds (eg, turning when name is

called) by 9 months of age. Expressive language

advances from musical-like vowel sounds (3 months)

into repetitive consonant sounds (6 to 7 months). The

use of these "words" by the infant does not take on

specific meaning or symbolic use until approximately

12 months of age. The production of meaningful

speech is the result of cognitive, oral-motor, and social

processes. It is the most sensitive to caretaking prac-

tices of any sensorimotor skill.

Social cognition is part of language development.

The infant must leam to distinguish familiar faces from

strangers. When fully developed, facial images take on

emotional meaning, as demonstrated by anxiety with

strangers or protests over separation (stranger anxi-

ety). A young infant (eg, 5 to 7 months old) will not

seem anxious when held by the examiner or protest

separation from the parent. By 9 months, an infant will

seek reassurance from a parent or caretaker by mak-

ing eye contact when frightened.

8. ANSWER: A

In 1996, more than 3 million children were reported

to child protective service agencies for suspected

abuse, with approximately one third of the cases sub-

stantiated. As a form of violence, abuse refers to a pat-

tern of behaviors organized around the intentional

use of power, including but not requiring physical vio-

lence, by one person to control another. Of substanti-

ated abuse cases, 60% reportedly involved neglect,

23% physical abuse, 9% sexual abuse, 4% emotional

abuse, and 5% other.

Multiple risk factors for child abuse or neglect have

been identified. Child characteristics include prema-

turity, the presence of developmental delay or con-

genital abnormalities, and certain behaviors of infancy,

such as persistent crying or feeding difficulties. In addition, 

it has been well documented that siblings of

abused children are at increased risk of abuse.

Family characteristics also have been well-described

and include other forms of violence in the home; alco-

hol and drug abuse by the parents or caretakers; and

a family history of either physical or sexual abuse.

Parental or caregiver immaturity and unrealistic expec-

tations regarding the child's development are addi-

tional risk factors for abuse or neglect. Social isolation

and financial burdens or serious illness create addi-

tional stress for the family, which can increase the risk

for abuse.

Gender, parental education or employment, and size

of the household have not been identified consistendy

as risk factors for child abuse.

Statistics linking child abuse and adult domestic

violence reveal that 30% to 60% of mothers of abused

children are victims of battering, and men who batter

their female partners are more likely to abuse their

children. Indeed, children of battered women are 6 to

15 times more likely to be abused than other children.

Based on these findings, it is imperative that the pedi-

atrician recognize the association between child abuse

and other forms of domestic violence and be prepared

to offer appropriate intervention.

9. ANSWER: A

Hearing loss can be associated with significant devel-

opmental delays in speech and language. In some

instances, even mild degrees of hearing loss may result

in significant problems. Hearing loss can be evaluated

at any age and in children who have virtually any

degree of developmental delay. Infants younger than

6 months of age can be screened with auditory brain-

stem response (ABR) or otoacoustic emissions (OAEs)

testing.

ABR testing is performed by monitoring the brain-

stem response to provided acoustic stimuli. It can be

used as a screening test and for establishing a hearing

threshold. Because ABR testing requires no behavioral

response, children of all ages or developmental levels

can be tested successfully. An absence of ABR response

is highly suggestive of either conductive or sen-

sorineural hearing loss. Unilateral hearing losses can

be diagnosed with either ABR or OAEs testing.

Accordingly, an abnormal finding on ABR would be

most suggestive of an otologic contribution to the

speech delay in the 3-year-old child described in the

vignette.

OAEs testing involves providing a click stimulus and

monitoring for an acoustic emission produced by a

normally functioning cochlea. If OAEs are present

bilaterally, hearing is probably normal. Testing may be

performed at any age, but the results will be impaired

by middle ear effusion.

The hearing of children between the ages of 6

months and 2 years can be tested using visual rein-

forcement audiometry (VRA). The primary purpose of

VRA is to determine a hearing level for the better hear-

ing ear. It may not identify a unilateral hearing loss

and requires a behavioral response. Thus, unobtain-

able thresholds using VRA would be unreliable find-

ings for the child described in the vignette.

Standard pure tone audiometric thresholds can

establish hearing thresholds for both ears, which

enables detection of a unilateral hearing loss. This test

is performed in older children and adults who can

cooperate for the test and provide behavioral

responses; rarely is it feasible in severely develop-

mentally delayed or younger children. Thus, an unob-

tainable audiometric threshold would be an unreliable

finding in the child described in the vignette.

Tympanometry provides a graph of the ability of

the middle ear to admit sound energy as a function of

air pressure in the ear canal. It is used to evaluate the

status of the middle ear. A type A high-peaked tym-

panogram is normal and is not suggestive of any oto-

logic problem. A type C tympanogram is consistent

with eustachian tube dysfunction with negative ear

pressure that may not be associated with middle ear

fluid. A type B tympanogram most likely is associated

with the presence of middle ear effusion.

10. ANSWER: D

The original Education for All Handicapped Children

Act (PL 94-142) serves as the basic framework for the

current integrated educational model for children who

have disabilities. Its evolution into the Individuals with

Disabilities Act: 1997 Amendments (IDEA, PL 105-17)

has placed an even greater em-phasis on "inclusion" of

special education students into regular education set-

tings for all or nearly all of the school day.

The legislation requires that, to the maximum

extent possible, children who have disabilities be edu-

cated with those who are not disabled. Certainly no

single type of placement can meet all of the academic,

social, and emotional needs of all students who have

disabilities throughout an educational career.

Therefore, a variety of placement options should be

available for students who have disabilities.

When the outcomes of special education students

in inclusive versus nonindusive settings are compared,

only small-to-moderate beneficial influences on aca-

demic performance are observed. In contrast, definite

improvements in behavioral progress and social com-

petence of children who have disabilities occur, even

among those who had severe disabilities. Children

who had severe disabilities demonstrated greater

achievement of their Individualized Educational Plan

goals. There also were more positive attitudes among

nondisabled peers and others in the community after

exposure to an "inclusion" model of education. There

is no evidence of any adverse effect of inclusive edu-

cational settings on nondisabled students.

11. ANSWER: C

The child described in the vignette is demonstrating

a spectrum of abilities that are typical for a 24-month-

old duld. Referring to himself by name (John) is con-

sistent with a developmental age of 24 months. The

ability to use language to describe an immediate expe-

rience is typical for this age and precedes the expo-

nential explosion in expressive language that occurs

between 24 and 36 months.

The neat use of a spoon requires the development

of purposeful wrist supination and is characteristic of

the fine motor skills that develop late in the second

year of life. This skill precedes the neat use of a fork

to eat, which generally occurs between 30 and 36

months.

By 24 months, most children will remain dry

overnight and may begin to communicate an urge to

urinate. This dryness is more a function of an aware-

ness of bladder fullness than volitional toilet training.

The ability to void or inhibit voiding voluntarily devel-

ops later in the second and third years of life.

12. ANSWER: D

Parents often seek the advice of their pediatrician

when their child's teacher recommends grade reten-

tion, special education, or delayed entry into kinder-

garten. Up to 50% of children who are eligible to enter

kindergarten are "held back" and do not start because

of scores on various readiness tests, although the pre-

dictive validity of these tests is inconsistent. According

to a national survey of kindergarten teachers, 35% of

children are "not ready for school," and 25% of these

children will repeat kindergarten or first grade.

Parents' concerns over their child's "school readi-

ness" often are expressed to the pediatrician prior to

entry into kindergarten. In addressing those concerns,

all of the components contributing to a successful

school career require review, including physical health,

social and emotional maturity, language development,

motivation to leam, and general knowledge. Often, the

clinician's primary role is as an advocate for appropri-

ate identification and assessment of problems as well

as provision of services. Ongoing cooperation among

the family, the pediatrician, and the schools is essen-

tial to determine what additional educational support

may be needed for school success.

Grade retention as an educational intervention

implies that repetition of the academic material in

essentially the same manner, combined with some

"maturity" factor, will solve the problem. In the early

school years, delays in school entry or retention sim-

ply leave the child in the same environment that failed

to prepare him or her previously. Such a decision can

have significant adverse effects on the child's self-

esteem, and there is no evidence that grade retention

alone improves long-term academic performance.

Another intervention for the child who is experi-

encing school failure is to provide special education

services. The due process rights of the family and child

required for any special education placement are

defined clearly in the Individuals with Disabilities

Education Act (PL 105-17). Critical components

include the requirement that special education serv-

ices be provided in the least restrictive environment at

no cost to the family and that the educational plan be

developed in conjunction with the family. Placing a

child who is "not ready" for advancement in a differ-

ent school would be a rare occurrence under these

guidelines.

13. ANSWER: D

The actions of children in play situations reflect their

social, cognitive, fine motor, visual-perceptual, and

gross motor skills. Observing children during pencil

and paper tasks also reveals much about their atten-

tion span and temperament, their experience with

such activities, and their progression though the range

of normal skill acquisition.

Asking children to copy the Gesell figures has been

used by pediatricians for many years because of the

well-described normative values of this test. For a child

to complete more mature drawings, he or she must

have developed a mature pencil grasp that allows him

or her to close objects (circle), add isolated branches

(cross, square), and change directions while drawing

(triangle, diamond). This progression forms the motor

basis for the evolving "people drawings" produced by

children. Most 2-year-olds will be able to copy a ver-

tical line, and most 3-year-olds can copy a circle. A 4-

year-old can reproduce a cross reasonably well,

whereas 5-year-olds can copy a square, and a 6-year-

old can copy a diamond.

14. ANSWER: D

The child described in this vignette does not have

mental retardation. She may have a learning disorder,

as suggested by a 20-point difference between her ver-

bal and performance parts of the intelligence quotient

(IQ). Further psychological testing may help to eluci-

date the specific type of learning disorder.

According to criteria of the Diagnostic and Statistical

Manual of Mental Disorders, 4th edition (DSM-IV),

mental retardation is diagnosed if a child's IQ is

approximately 70 or less on standard IQ testing. In

addition, there must be deficits in adaptive functioning 

in at least two of the following areas: communica-

tion, self-care, home living, social/interpersonal skills,

use of community resources, self-direction, functional

academic skills, work, leisure, health, and safety. Onset

of the deficit must be before the age of 18 years.

Mental retardation is not equivalent to a learning dis-

ability.

The prevalence of mental retardation is 1% to 3%.

Approximately 85% of the mentally retarded popula-

tion has mild retardation (IQ 55 to 70). In most cases

of mental retardation, a specific etiology is not deter-

mined. Perinatal insults are not the most com-mon

cause of mental retardation.

15. ANSWER: B

A wide variety of tests and measures may be used to

assess problems in school performance. The instru-

ment selected depends on the purpose of the assess-

ment.

Achievement tests are the best measure of what a

child already has learned or specific accomplishments.

These tests can be used to compare a student's   f

progress in various subject areas with age- or grade- 

level peers. Educational achievement tests are ideally

norm- and criterion-referenced, unlike report cards,

which may have a subjective component influenced

by the teacher. Achievement tests permit comparison

of the child with the test content as well as a norma-

tive group, allowing better educational planning and

definition of specific problem areas. Examples of 

achievement tests include the Wide Range

Achievement Test, the Woodcock-Johnson

Psychoeducational Battery, and the Kaufman

Achievement Battery for Children.

Ability tests refer to a category of assessment instru-

ments that are useful for documenting strengths or

weaknesses in specific functional areas. Examples

include the Bender Visual Motor Gestalt test and the

Developmental Test of Visual Motor Integration.

Adaptive tests measure social competence by assess-

ing self-help skills, self-direction, and responsibility.

They often are used when the child has a limited abil-

ity to cooperate or participate in more formal methods.

Examples include the Vineland Adaptive Behavior

Scales and the Adaptive Behavior Rating Scales.

Intelligence tests for school-age children are corre-

lated strongly with academic success. They attempt to

measure general abilities that are important in thinking 

and solving problems. Intelligence tests, such as

the Weschler Intelligence Scale for Children (WISC III),

form the basis for the cognitive classification of mental 

retardation. The WISC III measures verbal and per-

formance ability. Subscales may be useful in

diagnosing specific learning disabilities. By conven-

tion, a score of 100 is defined as the population mean.

A score of 68 to 85 is defined as "borderline normal

intelligence," and a score between 52 and 67 is defined

as "mild mental retardation." Individuals who have

"moderate mental retardation" achieve intelligence

quotient (IQ) scores between 36 and 51, those who

have "severe mental retardation" have IQ scores

between 20 and 35, and those who have IQ scores

below 20 are defined as having "profound mental retar-

dation."

Interpretation and application of all psychoeduca-

tional test results always should be part of a compre-

hensive interdisciplinary assessment.

16. ANSWER: D

Phenylketonuria (PKU), an autosomal recessive con-

dition, is one of the most common inherited inborn

errors of metabolism, occurring in approximately 1 in

40,000 livebom infants. The clinical consequences of

the disorder result from decreased phenylalanine

hydroxylase activity. Without this enzyme, the amino

acid phenylalanine cannot be metabolized, which

leads to the accumulation of neurotoxic compounds

that result in progressive damage to the central nerv-

ous system and mental retardation. These adverse clin-

ical effects can be minimized by implementing dietary

restriction of phenylalanine as soon as possible in the

newbom period. To permit such early identification

and treatment of affected infants, newbom screening

for PKU is conducted in every state in the United States

and in Puerto Rico.

In the past, dietary treatment of patients who had

PKU frequently was discontinued in late childhood or

early adolescence when most of the brain develop-

ment is complete. However, pregnant women who

have PKU and do not follow a diet of phenylalanine

restriction are at risk for spontaneous abortion and

birth defects. If maternal phenylalanine levels are

greater than 20 mg/dL, there is a high risk for sponta-

neous abortion or delivering children who exhibit

mental retardation, microcephaly, congenital heart

defects, and low birth-weights, as described for the

woman in the vignette. The risk for mental retarda-

tion has been reported to be as high as 90% among

children of women who have untreated PKU.

These adverse consequences result from fetal expo-

sure to elevated levels of phenylalanine, which crosses

the placenta from the maternal circulation. Even

though the fetus does not have PKU, prenatal damage

to the developing nervous system can occur when the

maternal phenylalanine level is not controlled.

Accordingly, all women who have PKU must be under

strict dietary control prior to conception and through-

out their pregnancies. Because recent clinical studies

have demonstrated adverse neuropsychologic effects

in those patients who have PKU and discontinued

dietary restrictions, lifelong dietary therapy may be

necessary to maintain optimal neurocogniuve func-

tion in all affected patients.

Fragile X mental retardation is an X-linked disorder

that results in variable degrees of mental retardation

in both males and females. It has not been associated

with spontaneous abortions, and affected males are

more likely to have macrocephaly than microcephaly.

Maternal hypothyroidism is not associated with micro-

cephaly in offspring. Although it can be associated

with infertility, pregnancy loss is not typical. Myotomc

dystrophy is an autosomal dominant disorder associ-

ated with variable clinical features, including myoto-

nia and apathetic fades. Affected women have a 50%

chance of transmitting the defect to their offspring.

Polyhydramnios is a frequent feature in such preg-

nancies, and affected infants usually display more

severe disease manifestations than their affected moth-

ers do, including mental retardation and apnea in the

newbom period. Microcephaly is not a typical feature.

Women who have type 1 diabetes mellitus are at risk

for giving birth to infants who have a variety of birth

defects, including congenital heart disease and neural

tube defects. Mental retarda-tion is not a characteris-

tic finding.

17. ANSWER: E

A child of 7 years should be able to recognize letters

of the alphabet, write his or her first name, and hop five

times on either foot. A child should be able to replicate

a square at 4 to 5 years of age, a triangle by 5 years, a

horizontal diamond by age 6, and a vertical diamond

by age 7.

Young children often demonstrate reversals in writ-

ing at 7 years of age. However, persistent letter rever-

sal after the age of 8 suggests difficulty with the

graphic aspects of writing (orthography). These chil-

dren may develop associated difficulties in handwrit-

ing, which can be laborious for them. They will prefer

printing and also may have difficulty with grammar

and syntax (orthographic dysgraphia).

Dyslexia is one of several specific developmental

learning disabilities that occurs in 3% to 5% of all chil-

dren and adolescents. It is characterized by a difficulty

in processing phonemes (the smallest linguistic frag-

ments), which results in problems in decoding single

words. The difficulties are more pronounced than

expected for age or other cognitive and academic abil-

ities and are not the result of sensory impairment or

general developmental disability. Children who have

orthographic dysgraphia also may have associated

dyslexia.

18. ANSWER: D

By age 4 years, children should be able to speak in

three- to four-word sentences with complete intelligi-

bility. Minor developmental articulation and gram-

matical errors (eg, "She runned home after school") are

expected. Four-year-olds should be able to play inter-

actively with peers and have progressed to copying

block designs such as a gate or steps. They have long

since mastered towers and are more likely to want to

make something with blocks and tell you what it is.

Children who are 4 years old cannot copy a triangle,

tie their shoelaces, or print their first names.

19. ANSWER: A

Disruptive behavior in school is similar to a fever—it is

a nonspecific sign that something is wrong. Because

children exhibiting such behavior often are referred to

pediatricians to rule out a medical cause, clinicians

must be skilled in the differential diagnosis of disrup-

tive behavior and school failure. This is especially

important because of the tendency of some lay people

to assume that disruptive behavior is always due to

attention deficit hyperactivity disorder (ADHD).

Although ADHD is in the differential diagnosis for

the boy described in the vignette, the change in school

function and behavior is a recent development,

whereas symptoms of ADHD usually begin in early

childhood. A complete psychosocial history should be

obtained and include questions regarding vegetative

symptoms such as appetite increase or loss, insomnia

or excessive sleepiness, and diminished activity level.

It is also important to explore relationships with peers.

Family problems, such as separation, divorce, finan-

cial problems, parental emotional function, geographic

moves, and losses, should also be explored. Some family 

problems may present initially in school, although

school function may be maintained in these situations,

especially when school represents a safe haven for a

child whose family is in distress.

A child may be irritable or agitated yet still be expe-

riencing a major depression. An early adolescent who

is irritable with his parents and siblings, but doing well

with friends, other adults, and at school is less of a

concern than a child who is having problems across

settings.

Medications such as psychostimulants or selective

serotonin reuptake inhibitors are not appropriate for

the boy described in the vignette without a compre-

hensive psychologic evaluation. Most ADHD check-

lists are weighted toward the ADHD diagnosis and do

not screen adequately for internalizing problems such

as anxiety disorders and depression. A broader screen,

such as the Achenbach Child Behavior Checklist and

Teacher Report Form, may be more appropriate. It is

unlikely that the boy's behavior is due to pubertal

development.

20. ANSWER: C

Developmental milestones represent average or low-

average accomplishments at a given age and are

intended to trigger further evaluation if delayed. Direct

examination of the boy described in the vignette is

reassuring. Low muscle tone is a subjective impres-

sion at times and can occur independent of language,

cognitive, gross motor, fine motor, and social/adaptive

functioning. Isolated low muscle tone rarely is a seri-

ous problem without associated findings. Accordingly,

the mother can be assured that her son has normal

motor development.

Muscular dystrophy is a disorder resulting in mus-

cle weakness, not just low tone. Adrenoleukodystrophy

often presents with neurobehavioral symptoms or

adrenal insufficiency; spasticity rather than hypoto-

nia is a feature of more advanced disease. Brain imag-

ing is indicated in progressive neurologic disorders,

especially with spasticity, but it is not indicated in the

child described in the vignette. Physical therapy is not

effective for isolated low muscle tone.

Formal screening using a standardized instrument

would be appropriate before considering any referral or

determining eligibility for special education services.

21. ANSWER: C

Visual acuity testing of children can present unique

challenges. Office evaluation of visual acuity in infants

younger than 2 years of age is impractical; in this age

group, physicians should concentrate on evaluating

eye structure, extraocular movements, pupils, and the

presence of a red reflex. Because esotropia is very com-

mon in infants younger than 3 months of age, referral

to an ophthalmologist is unnecessary unless the con-

dition persists past this age. m all age groups, nystag-

mus always should prompt a referral.

Children 3 years of age and older can have their

visual acuity tested by pictures, tumbling Es, numbers,

or letters. It is most important to detect a difference in

vision between two eyes rather than the absolute

vision. Accordingly, a 3-year-old who has had 20/50

vision bilaterally by picture testing does not require a

referral, but a 4-year-old who has 20/40 vision in one

eye and 20/20 in the other should be referred. This

difference in vision may represent amblyopia or a

refractive difference between the two eyes. A 5-year-

old who tests at 20/50 vision or worse or a 6-year-old

who tests at 20/40 vision or worse also should be

referred to an ophthalmologist. Early detection of

amblyopia is important because it is reversible in

younger children, but refractory to treatment once a

child reaches 5 to 6 years of age.

If there is no inflammation of the conjunctiva and

a normal red reflex is present, it is extremely unlikely

that any eye disease is the cause of headaches in a

child. Similarly, if a child's visual acuity is normal, poor

performance in school is not caused by an ocular prob-

lem. Other conditions that may warrant referral to an

ophthalmologist include persistent assumption of an

abnormal head position (may indicate extraocular

muscle weakness), persistent squinting (indicates prob-

able refractive error), and the closing or covering of

one eye (may indicate diplopia).

22. ANSWER: A

Tourette syndrome affects 5 to 10 per 10,000 children.

It is defined by the presence of motor and phonic tics

for more than 1 year. Tics are brief, rapid, stereotyped

movements or sounds that wax and wane in intensity

and character over time. Attention deficit disorder is

the most common concomitant disorder in children

who have Tourette syndrome; nearly 50% of affected

children have both conditions. Specific learning dis-

abilities in children who have Tourette syndrome have

not been identified, although comorbid learning, anx-

iety, or mood disorders may occur in some children.

There is no increased incidence of dyslexia.

A careful history of school performance should be

obtained for a child who has been diagnosed with

Tourette syndrome. If it documents difficulty in learn-

ing, a thorough evaluation should be performed,

including standardized tests of reading, writing, and

mathematics. Language testing also should be under-

taken to evaluate language processing and formulation

as well as phonemic processing (the ability to break

down words into the smallest fragments of language).

m addition, the fine motor skills used in writing should

be assessed.

A diagnosis of bipolar (mood) disorder is relatively

rare in prepubertal children, including those who have

Tourette syndrome. Panic disorder, which consists of

markedly heightened activation (ie, "sensation of chok-

ing," "going crazy," or "fear of dying") also is not asso-

ciated with Tourette syndrome.

23. ANSWER: D

Children who have coarse facies, hepatosplenomegaly,

and loss of developmental milestones, as described for

the girl in the vignette, should be evaluated for a stor-

age disease. In early childhood (after infancy), the dis-

orders to consider in the differential diagnosis include

the mucopolysaccharidoses and the glycoproteinoses

(eg, mannosidosis, fucosidosis). Measurement of the

specific enzymatic activities associated with these dis-

orders will permit a precise diagnosis. Such studies are

available in a number of laboratories and frequently

are offered as a panel of tests. It also may be possible

to order a small number of enzyme determinations

based on the results of other evaluations, such as urine

mucopolysaccharide levels and radiographic studies.

Although several organic acidemias can present at

the age of 2 years, many will be apparent much ear-

lier, usually in infancy. These disorders usually are

accompanied by gait disturbances, uncoordinated

movements, and sensory deficits. Coarse facies and

organomegaly are not features of these disorders.

Chromosome analysis is not indicated in a child who

has evidence of progressive neurologic disease

because the neurologic deficits associated with the

chromosomal syndromes usually are static. Although

global developmental delay and coarse facies can be

associated with hypothyroidism, organomegaly is not.

TORCH infections can cause organomegaly and devel-

opmental delay, but they are not associated with loss

of developmental milestones.

24. ANSWER: E

The prevalence of cerebral palsy has increased in the

past two decades. This increase is attributed primarily

to improved survival of preterm infants, who are at

increased risk for cerebral palsy. The risk among infant

survivors increases steadily as birthweight declines. It

is estimated at 3.4 per 1,000 near-term or term infants

(>2,500 g birthweight), 13.9 per 1,000 low-birthweight

infants (1,501 to 2,500 g), and 90.4 per 1,000 very low-

birthweight infants (<1,500 g). With the increasing

survival of even extremely low-birthweight infants

(< 1,000 g) associated with modem neonatal intensive

care, the prevalence of cerebral palsy is expected to

increase further.

Cerebral palsy is a nonprogressive disorder ofneu-

romotor function. The pattern of neuromotor abnor-

malities varies with the cause of cerebral palsy. Preterm

infants are most likely to have spastic diplegia because

of the location of germinal matrix hemorrhages that

involve the medially placed pyramidal fibers supply-

ing the lower extremities. Kernicterus results in

choreoathetoid cerebral palsy as a consequence of

bilirubin deposition in the basal ganglia. Hemiplegias

may result from a traumatic brain injury localized to

one cerebral hemisphere. Spastic quadriplegia impli-

cates diffuse and severe brain damage, such as is asso-

ciated with prolonged hypoxia-ischemia. Cerebral

palsy must be distinguished from progressive neuro-

logic conditions, including neurodegenerative disor-

ders, lesions of the spinal cord, neuromuscular

diseases, and inborn errors of metabolism.

Complications of labor and delivery do not consti-

tute the leading causes of cerebral palsy. Prenatal

causes, including teratogens, genetic syndromes, chro-

mosomal abnormalities, brain malformations, and

intrauterine infections, account for the highest per-

centage (44%) of cases. The cause of cerebral palsy is

undetermined in 24% of cases. Complications of labor

and delivery account for only 19% of cases, and peri-

natal events, including asphyxia, account for 8%.

Postnatal causes, including traumatic brain injury and

meningitis, account for the remaining 5% of cases.

Most cases of cerebral palsy are not diagnosed until

12 months of age or later. As is true of other develop-

mental disabilities, the diagnosis is easier to make in

the severely affected child. In a mildly affected child,

subtle clues from the infant must be recognized to

make an early diagnosis. In early infancy, behavioral

symptoms that suggest the possibility of cerebral palsy

include excessive lethargy or irritability, a high-pitched

cry, poor head control, weak suck, tongue thrusting,

decreased interest in surroundings, unusual postur-

ing, and asymmetric body movements. In later infancy,

delays in gross and fine motor development and a dis-

crepancy between motor and cognitive skills suggest

the diagnosis.

Only one third of children who have cerebral palsy

have an associated seizure disorder. Seizures are most

frequent in cerebral palsy with spastic hemiplegia and

least common in choreoathetoid and other forms of

cerebral palsy. Most seizures manifest by 2 years of

age. As in the general population, tonic-clonic and par-

tial complex seizures predominate.

25. ANSWER: B

In an active and alert state, normal motor milestones

for a 2-month-old include the ability to raise the head

and shoulders off the surface of the table in the prone

position and to fix and follow past the midline. The

infant described in the vignette appears to be doing

well, is alert and responsive, and is making appropri-

ate vocalizations. It is helpful to know when he had his

last meal and last nap because alertriess, interest, and

motor performance can vary throughout the day.

Intentional reaching and grasping develops later. A 2-

month-old would not be expected to sustain a sitting

position without support, his hands would be open

most of the time, and he should be able to grasp a rat-

tle that is placed in his hand. Persistent fisting is a sen-

sitive sign of cortical dysfunction and should prompt

further assessment. The Moro reflex often (but not

always) is extinguished by this age. Most infants will

not be able to roll over until 3 to 4 months of age.

26. ANSWER: A

The presence of normal-to-advanced developmental

milestones in an 18-month-old who is not walking rep-

resents gross motor delay and is a cause for concern.

Because the child described in the vignette is a boy, the

differential diagnosis must include one of the X-linked

muscular dystrophies, including Duchenne dystrophy,

which can present with delayed walking. Measuring

creatinine phosphokinase, which is substantially ele-

vated in Duchenne dystrophy, can help confirm the

diagnosis. Most children who have Duchenne dystro-

phy do walk in childhood.

The majority of children who are delayed in walk-

ing have global developmental delay. Physical exam-

ination for evidence of muscle weakness, atrophy or

pseudohypertrophy, and spinal reflexes is an impor-

tant part of the evaluation of those who are not walk-

ing at 18 months. The history should focus on any loss

of motor or other developmental milestones. The boy

described in the vignette has weakness rather than

paralysis and a relatively static rather than progres-

sive course. This warrants close follow-up and neuro-

logic consultation; reassuring the parents and waiting

3 months for a follow-up is not appropriate.

Motor patterning therapy is ineffective. Magnetic

resonance imaging only would be indicated in the set-

ting of a progressive disorder, external evidence of

spinal dysraphism, or abnormal reflexes. Radiography

of the hips is unlikely to aid in the diagnosis in a child

who has normal findings on physical examination.

27. ANSWER: E

Causes of microcephaly include chromosomal abnor-

malities, genetic syndromes, intrauterine infections

such as cytomegalovirus, primary microcephaly such

as familial microcephaly, aminoaciduria/organic

aciduria, cerebral dysgenesis, teratogens, trauma,

hypoxic-ischemic insults, and perinatal metabolic or

endocrine imbalances.

The child described in the vignette has micro-

cephaly that is associated with developmental arrest

and subsequent developmental regression. The head

circumference of 43 cm, which is at the 50th percent-He

for a 6-month-old girl, suggests an acquired micro-

cephaly rather than a primary microcephaly (the head

circumference presumably was normal at birth). The

fact that the child has lost milestones, is female, and

has lost the use of her hands suggests Rett syndrome,

a condition that occurs almost exclusively in girls.

These children usually develop normally to 6 to 18

months of age, but they then lose purposeful hand

use; develop characteristic hand wringing or hand

washing movements; experience a rapid deterioration

of mental status and behavior; and acquire autistic

features, ataxia of the trunk, and an apraxic gait. Other

unusual features of Rett syndrome include dementia,

loss of language, sleep disturbance, hyperventilation,

and lip smacking. The responsible gene, encoding

methyl-CpG binding protein 2, was discovered

recently on the Xq28 locus.

Children who have chromosomal abnormalities or

genetic syndromes associated with microcephaly usu-

ally exhibit dysmorphic features. Although they often

have developmental delay, they do not have develop-

mental regression.

Craniosynostosis is characterized by premature

fusion of one or more of the sutures. The most com-

mon type, occurring in 60% of cases, involves prema-

ture closure of the sagittal suture, resulting in an

increased anterior-posterior elongation of the skull. In

all cases of craniosynostosis, there is compensatory

growth of the skull parallel to the fused suture, creat-

ing an abnormal head shape. Gene deletions have been

identified for many of the syndromic forms of cran-

iosynostosis.

Cytomegalovirus is the roost frequent cause of

intrauterine infection, affecting 0.4% to 2.5% of all

newboms, 90% of whom are asymptomatic at birth

but may develop sensorineural hearing loss later in

childhood. Among 10% of symptomatically impaired

infants, there is growth retardation, microcephaly,

mental retardation, visual and hearing impairment,

and seizures. Spasticity is frequent. The only progres-

sive symptom in congenital Cytomegalovirus infection

is the hearing loss. The microcephaly is detected either

at birth, or within the first year of life. Familial micro-

cephaly is not associated with loss of developmental

milestones.

28. ANSWER:  C

The three cardinal features of attention deficit disor-

der are impulsivity, distractibility, and overactivity, all

of which are described for the child in the vignette.

Stimulant medications such as methylphenidate or

dextroamphetamine have been used for more than 20

years to manage the symptoms of attention deficit dis-

order, and the treatment response rate is 70% to 80%.

Efficacious medication can make a tremendous dif-

ference in school performance, peer relationships, and

daily functioning in children with this condition. The

behavioral symptoms exhibited by the child in the

vignette are not deliberate and should not be ignored.

The finding of phonic and motor tics on physical

examination is important. Motor and phonic tics that

persist for more than 1 year suggest the diagnosis of

Tourette syndrome. Potential exacerbation of tics is

not a contraindication to stimulant treatment of the

attentional difficulties. However, parents should be

counseled that stimulant medication may exacerbate

an underlying tic diathesis in some children, m most

cases, the exacerbation will abate with time without

discontinuing the medication. In other cases, the con-

comitant use of an alpha-1-adrenergic agonist such as

clonidine or guanfacine with the stimulant medica-

tion will help treat the tics as well as the motor over-

activity and impulsivity. The natural history of tics is

to wax and wane over time, making the evaluation of

medication trials a challenge.

Many children who have Tourette syndrome have

comorbid attention deficit disorders or obsessive-com-

pulsive disorder (OCD). In most cases, the concomitant

disorders cause more distress for the child than the

motor or phonic tics. Selective serotonin reuptake

inhibitors may be helpful in managing symptoms of

OCD, but they are not useful in treating inattentive-

ness unless such symptoms are due to anxiety.

Calcium channel blockers have no role in the treat-

ment of Tourette syndrome.

29. ANSWER: D

By 36 months of age, most children know several hun-

dred words and are using complete sentences with a

subject, verb, and direct object, such as "I give mommy

truck." Speech may be only 50% intelligible, but most

children are effective at communicating. It is important

not to confuse "superwords" like "go away" and "no-no"

with true two- or three-word utterances. Isolated delay

in expressive language can be familial, as described

for the boy in the vignette, and has a generally good

prognosis. A speech and language pathologist has the

tools to determine whether there is also a receptive

language delay component and to determine whether

a child needs therapy. It is largely a myth that language

delay is caused by an older child speaking for the

younger child.

Although boys (and girls) can talk late, it takes time,

experience, and often specialized skills to assess speech

and language development in a 3-year-old child.

Nearly all 3-year-olds can have their hearing assessed

with play audiometry by an experienced audiologist;

brainstem auditory evoked response testing rarely is

necessary. The Denver Developmental Screening Test

is relatively insensitive for assessment of language

delay. Follow-up is helpful, but it is not a substitute

for appropriate referral.

30. ANSWER: D

An interest in communicating indicates that the child

described in the vignette is not autistic. Com-

municative intent consists of a variety of behaviors,

such as greeting, requesting, protesting, joint atten-

tion, commenting, and the ability to identify a topic of

conversation and maintain a conversation. Eye con-

tact, gesture, and interest in other people are major

aspects of nonverbal communication that are worth

noting. A child who is interested in dolls, wants to be

read to, and enjoys interactive games like peek-a-boo

is highly unlikely to be autistic, even if she shows some

stereotypic behaviors (eg, head banging), a marked

need for sameness, or unusual responses to sensory

stimuli (eg, decreased pain response).

The term "autistic spectrum disorder" acknowledges

the difficulty in distinguishing autism from pervasive

developmental disorder, not otherwise specified.

Mental retardation is commonly associated with

autism, occurring in about 70% of affected individuals.

The differential diagnosis between moderate-to-

severe mental retardation and autistic spectrum dis-

orders can be especially difficult. Delayed and atypical

language is a major feature of autism, along with

abnormal activities and interests and severe impair-

ment in social interaction. Some features of autism,

such as stereotypic behaviors, self-injury, short atten-

tion span, overactivity, and sensory integration prob-

lems, are also common among children who have

moderate or severe mental retardation. Because speech

and language also are delayed in children who have

mental retardation, it may be difficult to distinguish

between autism and mental retardation.

Asperger disorder is characterized by a qualitative

impairment in social interaction. Children who have

Asperger disorder also demonstrate repetitive and

stereotyped patterns of behavior. There is no clinically

significant delay in language or cognitive skills.

Children who have Rett disorder develop normally

until 1 year of age, at which time they begin to regress.

Acquired microcephaly is characteristic.

31. ANSWER: C

Spina bifida or neural tube disorder refers to a group

of congenital birth defects that arise from the failure

of the neural tube to close or to remain closed during

the early period of embryogenesis. Myelomeningocele,

the most severe form of spina bifida, has an incidence

of 1 to 5 per 1,000 births. The spinal cord and the

meninges protrude through the opening of the spine.

The etiology of spina bifida is multifactorial. Increased

prevalence has been found among children of moth-

ers who have diabetes mellitus or folic acid deficiency

and in fetuses exposed to anticonvulsants (particularly

valproic acid) or radiation.

A variety of neurologic complications and associ-

ated malformations in children who have

myelomeningocele affect the neurobehavioral out-

come of the child. Cerebral heterotopias and seizures

or recurrent ventriculitis most often is associated with

mild-to-moderate mental retardation.

Children who have higher cervical lesions have

greater impairment of motor function and more fre-

quent association with other malformations.

Accordingly, as a group, these children are more intel-

lectually compromised. Hydrocephalus occurs in

approximately 80% of children who have

myelomeningocele. Shunt failure is very common in

affected children; 30% of shunts fail in the first post-

operative year and 80% by 12 years after insertion.

Interestingly, the number of shunt revisions has no

statistical correlation with intellectual outcome if there

are no coincident perioperative complications such as

hypoxia, ischemia, hemiation, ventricular bleeding, or

infection.

Children who do not have hydrocephalus have

higher cognitive abilities. Even children who have

hydrocephalus and normal intelligence quotients (IQs)

have been found to have deficits in language, memory,

and attention. In neuropsychological test batteries,

they generally score below the population average but

within the normal range. Performance IQ, arithmetic

achievement, and visual-motor integration (copying

geometric designs) are consistently weak areas for

these children.

32. ANSWER: C

The inability to sit with steady head control at 4

months of age indicates a gross motor delay that may

be due to hypotonia. Central causes of hypotonia

include congenital malformation, chromosomal or

genetic abnormality, and congenital infection.

Peripheral causes include myopathy, neuropathy, and

disorders of the neuromuscular junction. Some infants

are unable to bear weight on the lower extremities by

4 months of age, but this is designated as a caution

rather than a developmental delay; failure to bear

weight by 5 months is considered delayed. Trans-

ferring an object from hand to hand occurs by 6

months of age, as does rolling over. The use of both

hands in a nonselective fashion at 14 months is not

unusual; many children do not establish firm hand

dominance until after the second birthday. Of more

concern would be the selective use of one upper

extremity prior to the first birthday, which suggests

either weakness or possible hemiparesis of the non-

preferential arm.

33. ANSWER: B

Anticipatory guidance about normal development

affords the clinician a good opportunity to promote

development and parenting skills. Most 15-month-old

children are able to drink from a cup, so this is a good

opportunity to encourage parents to offer a cup instead

of a bottle. Few children of this age can throw a ball

overhand or walk without tripping. AH developmen-

tally normal 15-month-olds should have progressed

beyond babbling and started using individual words

and gestures and responding to a few words. Few will

have achieved a vocabulary of 50 words. Children nor-

mally cannot draw a circle until 3 years of age.

The 12-month-old child's emerging mobility, inter-

est in exploration, and manual skills can be exciting

but also treacherous. This health supervision visit pro-

vides a good opportunity to reinforce child safety infor-

mation. It is also worthwhile to ask the parents if they

or anyone else are concerned about the child's devel-

opment in case a question about expectations is an

indirect expression of concern.

34. ANSWER: C

The parents of the boy described in the vignette have

provided strong evidence that their son has attention

deficit hyperactivity disorder (ADHD). His school per-

formance is disappointing despite evidence of average

achievement and ability. He is functioning well socially

and emotionally. The primary problem at school is per-

formance inconsistency. Evidence from multiple

observers and in multiple settings strongly suggests a

diagnosis of ADHD, combined type.

Most children behave appropriately in the doctor's

office, even when they have ADHD. Observing a child

in the waiting room probably is more revealing, and an

extended neurodevelopmental examination, which

includes sustained performance with challenging

tasks, often can unmask symptoms. Standardized ques-

tionnaires, especially when completed by observers on

several occasions, are more valid and reliable than

brief office observation.

A child who has ADHD is not likely to have dys-

morphic features or evidence of any medical disorder

on examination. Children who have more complicated

ADHD that is associated with motor and perceptual

problems often show soft neurologic signs, such as

mirror movements and problems with rapid alternat-

ing movements. These findings are unlikely in a child

who is a good athlete and has no comorbidity.

35. ANSWER: B

Speech and language delay is common, and pediatri-

cians are correct to pay special attention to this area

of development because it correlates most closely with

cognitive development and later school function. In

contrast to receptive language delay or mixed recep-

tive and expressive language delay, expressive lan-

guage delay can be an isolated finding with a good

prognosis. Speech articulation problems can occur

independently of receptive or expressive language

delays.

Assessing the degree of intelligibility requires a

good sample of language, and it is easiest to assess

during play or with a standardized test such as the

Goldman-Fristoe Test of Articulation, which usually is

performed by a speech-language pathologist. Having

age-appropriate toys and books available in the office

makes it easier for the pediatrician to assess speech

and language development. The child described in the

vignette shows appropriate communication functions

for a 36-month-old. By age 4 years, almost all of her

speech should be intelligible, although some articula-

tion errors ("r" and "th" sounds) are expected at this

age. Because the child described in the vignette has

normal language development, further testing and a

follow-visit in 3 months is unnecessary.

Routine use of a screening questionnaire focusing

on possible parental concerns can help avoid parental

surprise and improve detection of children who have

developmental delays. If there are other risk factors,

such as a history of hearing loss, recurrent ear infec-

tions, or excessive frustration on the child's part related

to speaking, consultation might be considered.

Knowledge of normal language development and com-

mon variations is important; equally important is the

ability to communicate this to families.

36. ANSWER: D

Normal, easily elicited deep tendon reflexes within the

context of no head or trunk control, a delay in gross

motor development, and hypotonia in a 10-month-old

infant strongly suggest Prader-Willi syndrome. This

syndrome is the only muscular disorder among the

options in which reflexes would be normal. Prader-

Willi syndrome is associated with feeding difficulties,

failure to thrive, pronounced hypotonia in infancy, and

mental retardation. The hypotonia is due to a central

or cerebral cause. The syndrome is caused by an

absence of parental DNA from the 1 Sql 1 locus.

Another central cause of hypotonia is spinal mus-

cular atrophy (SMA type 1) or Werdnig-Hoffman dis-

ease in which there is severe weakness and hypotonia

and a substantial discrepancy between the infant's

social and motor development. Areflexia is found in

SMA, as are fasciculations of the tongue and weak

infracostal muscles that cause a diaphragmatic breath-

ing pattern. This is one of the most common neu-

rodegenerative disorders in childhood. In a recent

study, the average incidence was 13.7 per 100,000 live

births for all types of SMA. This inherited autosomal

recessive disease results in premature death of ante-

rior horn cells of the spinal cord. The SMA disease

gene, which is located on chromosome 5, is homozy-

gously deleted or mutated in more than 98% of

affected patients.

Peripheral hypotonia results in weakness due to

myopathy, neuropathy, or disorders of the neuromus-

cular junction. Central core myopathy, myasthenia

gravis, and myotonic dystrophy all are peripheral

causes of hypotonia. In congenital myopathies such

as central core myopathy, there is mild weakness,

hypotonia, and difficulty in eliciting the deep tendon

reflexes. The gene for this disorder is on chromosome

19 and is in close proximity to the ryanodine receptor

gene that determines susceptibility to malignant

hyperthermia.

There are two types of myasthenia in childhood:

transient neonatal and juvenile. The transient neona-

tal form occurs following transplacental transfer of the

AchR-antibody from the mother to the fetus.

Weakness, ptosis, respiratory compromise, and hypo-

tonia occur in the first few days after birth and persist

for a few months. Reflexes are difficult to elicit. Juvenile

myasthenia most often occurs after age 10 years. There

are no reported cases of juvenile myasthenia in the

first year of life.

Myotonic dystrophy is a multisystem disorder that

is inherited dominantly and has been linked to a trip-

licate repeat expansion mutation on chromosome

19ql3.3. The phenotype varies with the length of the

triplicate expansion. Longer expansions and more phe-

notypes develop with subsequent generations. When

present in early infancy, myotonic dystrophy is char-

acterized by severe hypotonia, ptosis, arthrogryposis,

and impaired breathing and feeding. Reflexes are

hypoactive or absent.

37. ANSWER: B

Crying is a normal behavior in newboms. It normally

occurs up to 2 hours each day in the first several weeks

of life, increasing to as much as 3 hours each day at 6

weeks of age. The type of crying described in the

vignette is consistent with colic. Infants who have colic

often start to cry suddenly, the crying frequently is

persistent, and it can last several hours. Colic typically

begins at 6 weeks of age and resolves at 3 months of

age. Colic commonly causes worry, fear, and anxiety

in parents. It is the pediatrician's responsibility to reas-

sure the parents of a colicky infant that their child is

normal, to educate them about the frequency of infant

crying, and to offer suggestions for coping with the

situation.

The etiology of colic is unknown. Many different

approaches have been tried to ease the crying. Some

infants stop crying if they are rocked, swaddled, or

held in an infant carrier. Others respond to the sound

of a vacuum or clothes dryer in the next room. Steady,

rhythmic motion and sounds may stop the crying.

The recurrent, predictable pattern of crying in the

infant described in the vignette is not indicative of

gastroesophageal reflux. Further, the infant has no

signs or symptoms of gastroesophageal reflux, so

treatment with medications or thickening the infant's

formula with cereal are not indicated. Switching to a

different formula is not warranted at this time

because the infant has no signs of formula intoler-

ance. Administering medications for analgesia may

be helpful acutely, but it is not an appropriate long-

term intervention.

38. ANSWER: C

Five-year-old children can communicate their

thoughts and feelings. They also have a rapidly devel-

oping ability to assimilate new information and follow

simple rules. They enjoy board and card games with

their enhanced ability to count and take turns. They

also are not above cheating and making up their own

rules and are not always good losers. They know more

than three to four colors and have progressed beyond

pointing to pictures in books. They often can pick out

words and pretend to read books that they have mem-

orized. Their speech is clear, and they frequently relate

long, fanciful stories; fantasy and reality are not com-

pletely distinguishable. Speech with only 50% intelli-

gibility and a 3-minute attention span are more typical

of a 3-year-old child.

39. ANSWER: E
Fetal alcohol syndrome (FAS) is one of the most preva-

lent teratogenic syndromes, occurring in approxi-

mately 1 in every 500 live births. The clinical features

include growth deficiency of prenatal onset, develop-

mental delay, microcephaly, and cardiac defects.

Characteristic facial features are short palpebral fis-

sures, epicanthal folds, midfacial hypoplasia, short

nose, long flat philtrum, and a thin upper lip.

Newboms who have FAS may be tremulous, and most

affected children are hyperactive. The degree of men-

tal impairment and developmental delay varies, with

the most severe effects seen in children whose moth-

ers drank heavily and continuously throughout the

pregnancy. No safe level of alcohol consumption dur-

ing pregnancy has been determined. Growth retarda-

tion may be the only adverse effect in children whose

mothers consumed two drinks per day, but when four

to six drinks are consumed daily, additional features of

FAS become evident. Up to 50% of infants born to alco-

holic mothers have significant mental impairment.

Obtaining a history regarding alcohol consumption

during pregnancy allows early identification of affected

infants and children.

Structural brain abnormalities are not a feature of

FAS, and brain imaging is not indicated. Affected chil-

dren tend to be hyperactive and may have behavioral

problems rather than low energy levels and passivity.

Macrocephaly and obesity are not features of FAS.

Indeed, many children who have FAS experience post-

natal growth retardation.

40. ANSWER: E

The differential diagnosis for a child who has a clearly

altered level of consciousness is broad; careful con-

sideration of the leading etiologies by age group can

limit the scope of the initial evaluation. One popular

mnemonic for the causes of altered consciousness is

"TIPS from the Vowels" (T-I-P-S-A-E-I-O-U), which

represents Trauma/Tumor, Insulin/hypoglycemia/

Intussusception, Poisons, Shock, Alcohol/Abuse,

Epilepsy/Encephalopathy, Infection/ Inborn errors,

Opiates, and Uremia.

For the toddler who presents with no known acute

trauma, the leading causes of changes in conscious-

ness include ingestion, infection, intussusception,

seizure, and nonaccidental trauma (child abuse).

Among the questions in a careful history that can help

to guide further management are: Has the child been

ill? Have any medications been administered recently?

Does the child have access to other sources of med-

ications, including alcohol-containing items such as

mouthwash? Is there a history of seizures?

Narcotics, sedatives, hypnotics, tricyclic antide-

pressants, organophosphates, and alcohols all can pro-

duce the symptoms described for the child in the

vignette in a relatively short period of time, and the

symptoms would be expected to continue for hours or

days. Accordingly, a toxicology screen would be very

helpful in making the diagnosis.

Because acute cardiac or pulmonary pathology lead-

ing to coma in otherwise healthy children is exceed-

ingly rare, neither chest radiography nor

electrocardiography is likely to aid in this child's diag-

nosis. Uremia can cause encephalopathy or coma in

patients who are in the late stages of renal failure, but

nothing in this child's history suggests the presence of

such a chronic disease. The prolonged depressed level

of consciousness, elevated respiratory rate, lack of prior

seizure history, and absence of witnessed seizures

either at home or in the emergency department make

seizure less likely.

41. ANSWER: A

The American Academy of Pediatrics (AAP) has recog-

nized both the benefits and public health risks of tel-

evision viewing. Six recently published AAP statements

summarize the available research about the effects of

television and mass media on children. A report from

Nielsen Media Research shows that in a typical week,

children between 2 and 11 years of age watch televi-

sion for more than 22 hours or nearly 3.5 h/d.

Adolescents age 12 to 17 years .watch more than 20

h/wk. By age 18, an adolescent will have seen 200,000

violent acts and 18,000 murders on television.

Pediatricians should advise parents to limit their

children's television viewing to no more than 2 h/d, fol-

lowing a planned schedule and turning off the televi-

sion as soon as the selected program ends. Ideally,

parents should watch television with their children

and discuss what they have seen. Such "coviewing"

affords the opportunity to teach children to analyze,

question, and challenge the meaning of media mes-

sages. Parents who are too busy to do this at least

should help to select the programs that their children

and adolescents watch.

Television commercials have a big impact on the

selection of toys and food. Of the Saturday morning

commercials, more than 50% are about food; one

third of the commercials are for toys. The impact of

television viewing on toy purchases is demonstrated

by the finding that the 20 best-selling toys are from

TV shows based on the toys.

Increased television viewing has been shown to be

a significant factor leading to obesity. Children who

passively watch television are not exercising. Further,

television advertisements often feature high-calorie,

unhealthy foods. Excessive television viewing is cor-

related with increased snacking between meals and

while watching television.

42. ANSWER: A

The child presented in the vignette has good reading

and listening skills, but has difficulty with written

expression, as revealed by a significant discrepancy

between his performance intelligence quotient (IQ)

and written expression scores. Achievement tests pro-

vide a norm-referenced profile of the child's academic

skills compared with children of the same age. A sub-

normal score on an achievement test with a normal

performance IQ is most likely due to a specific learn-

ing disability. Children who have difficulty with writ-

ten expression often do well in the early grade school

years because there is minimal reliance on written lan-

guage. As the demand for written output increases

with each school year, though, these children often

become frustrated, and their achievement decreases.

A learning disability is evaluated by comparing

achievement test scores with IQ test scores. The most

commonly used achievement tests in the educational

system are the Wechsler Individual Achievement Test

(WIAT), the Wide-Range Achievement Test, Revised

(WRAT-R), and the Woodcock-Johnson-Revised (WJ-R).

The WIAT correlates with the Wechsler Intelligence

Scale for Children, Third Edition (WISC-III), a test of

cognitive ability.

The higher reading comprehension score of the boy

in the vignette makes a visual impairment and lack of

effort unlikely sources of his problems. It also dis-

counts the probability that a perceptual-motor impair-

ment (eg, difficulty copying written language or

numbers) is contributing to his difficulty with written

expression. His headaches are likely due to stress-

related performance pressures, not migraine.

There are many strategies for managing a learning

disability to assist children in achieving academic suc-

cess. A child's educational strengths and weaknesses

should be explained to the family to demystify the

diagnosis. Strategies can be devised to circumvent

weaknesses in some classroom settings while reme-

diating skills in other settings. The curriculum can be

modified to avoid overburdening the student's skills

with too many classes at one time in his or her area

of difficulty. Areas of strength should be reinforced

to maintain self-esteem and motivation.

43. ANSWER: A

Thumb sucking is a normal behavior in early infancy

whose incidence peaks at 18 to 21 months of age. It is

generally viewed as a biologic drive that develops into

a habit. It typically resolves by 4 years of age, but it can

persist much longer. Problems associated with thumb

sucking depend on the habit's duration, intensity, and

frequency and can include malocclusion; paronychia;

infection; digital hyperextension, soreness, and callous

formation; accidental poisoning; and psychosocial

issues. Many parents do not approve of the behavior

and some will criticize, ridicule, or punish thumb suck-

ers. Children who suck their thumbs often are viewed

as less fun, happy, likable, attractive, intelligent, and

desirable as friends or classmates.

Thumb sucking treatment may be considered when

any of the problems listed previously affect the child's

physical or psychosocial well-being. Treatment is not

considered necessary before 4 to 6 years of age.

Options include orthodontic'appliances, physical bar-

riers, aversive taste treatments, and when appropriate,

psychological counseling. Orthodontic appliances,

although effective, are very expensive. Physical barri-

ers, such as mittens or socks, have variable rates of

success. Topical aversive therapies may work, but only

with the child's approval. Thumb sucking and other

chronic habits may be markers for anxiety or stress

that might require an evaluation of the child's and

family's psychosocial functioning. Most thumb suck-

ing in childhood is harmless and self-limited and does

not require directed intervention.

44. ANSWER: C

Head banging is a rhythmic motor habit characterized

by repeated striking of the head against a solid object.

The reported incidence varies between 3% and 15% in

healthy children. On average, the habit usually begins

at 8 months of age and disappears by age 4 years. The

incidence in boys outnumbers girls by 3:1. Head bang-

ing often occurs at bedtime, but it also may be asso-

ciated with tantrums. Body rocking and head rolling

often precede head banging. Most children hit their

heads on a headboard or side rail of a crib, but they

may also hit a mattress, pillow, or floor. Because this is

not unusual behavior, no intervention is required for

the child described in the vignette at this time.

Although the etiology of head banging is unclear,

it probably is a self-stimulating calming activity. In

general, head banging is not caused by sensory deficit.

However, children who have cerebral palsy, mental

retardation, schizophrenia, autism, otitis media, poor

vision, Down syndrome, and Lesch-Nyhan syndrome

have a higher incidence of head banging than normal

children. These diagnoses at least should be consid-

ered in children who have abnormal findings on phys-

ical examination or evaluation of development

consistent with these diagnoses. Persistence of head

banging in normal children after age 4 years -also war-

rants further evaluation.

There are rarely serious medical complications to

head banging. Chronic soft tissue swelling is common

in the center of the forehead, but the skin seldom is

opened. Skull fractures and cerebral hemorrhage are

extremely rare, and their presence should raise the

suspicion of another etiology, such as child abuse. An

increased incidence of somnambulism and encopresis

has been associated with head banging, but develop-

ment is normal. Cataract formation has been reported

in children who experience prolonged, severe head

banging; periodic ophthalmologic examination is rec-

ommended for those in whom head banging is severe.

Because the child described in the vignette is devel-

oping normally and has normal findings on physical

examination, there is no need for encephalography or

a neurologic or psychiatric evaluation.

45. ANSWER: B

At age 6 years (mushing kindergarten or starting first

grade), a child has mastered the simple skills needed

for an academic base. Children at this age demonstrate

a transition from "preoperational" thinking to "opera-

tional" thinking, as described by Piaget. Preoperational

thinking is characterized by magical and egocentric

thinking. The child who has preoperational skills is

very centered in his or her perspective and finds it dif-

ficult to understand that other people can look at

things differently. In contrast, concrete operational

thought is characterized by the ability to consider mul-

tiple variables, understand serial relationships (alpha-

bet, word formation) and classification systems

(handedness), and perform mental operations relating

to objects (counting). Accordingly, the child described

in the vignette most likely knows her right hand from

her left.                                           i

Most 6-year-olds do not yet have the visuomotor

coordination to hit a baseball, although they may be

able to play t-ball. These children may be able to obtain

a drink or open a packaged meal, but they cannot yet

organize and cook a meal. Letter formation is still awk-

ward at this age, with large letters. Reading is prima-

rily by word recognition, although 6-year-old children

may be starting to use phonetics.

Developmental evaluation should be included in

health supervision visits at this time to assess a child's

school readiness and probability of academic success.

Verbal skills and general knowledge can be appraised

through general questions such as "Where do you go

to school?" and "What is your telephone number?"

Asking the child to copy a cross (4-year-old), square (5-

year-old), triangle (6-year-old), or diamond (7-year-

old) can evaluate handedness, graphomotor skills, and

visual-perceptual skills. Asking the child, "What makes

the sun come up in the morning?" and "What really

happens to the people on television who fly or get

hurt?" can assess his or her beliefs regarding causality

and capacity to distinguish between reality (concrete

operational thinking) and fantasy (preoperational

thinking).

46. ANSWER: E

The father of a high-risk infant is more likely to be

involved with infant care if the infant's medical needs

are complex. The baby's illness can lead to difficult cir-

cumstances that may impair the mother's ability to be

the sole caregiver. The father's involvement, therefore,

is explained in part by the mother's need for support

in caring for their child.

The parents of a high-risk infant often have con-

flicting images of the child: special for having survived

and suffered, vulnerable because of the lingering fears

about sequelae, and normal because of the intense

desire to forget the past and to move on with the child.

These conflicting images rarely result in parental neg-

lect. On the contrary, they often lead to overindul-

gence, overprotection; and failure to set

age-appropriate limits.

Fathers of preterm infants provide more caregiv-

ing and have more positive interactions with their

infants than fathers of term infants. In contrast,

mothers of preterm infants have suboptimal inter-

actions with their infants compared with mothers of

term infants. Such suboptimal involvement may be

a reflection of the mother's perceived failure to carry

the pregnancy to term.

Parental emotions of anxiety, depression, and hos-

tility subside with time after discharge from the

neonatal intensive care unit (NICU). Although most

parents have distressing memories of the NICU

experience, the stress related to the infant is reduced

with time. Nonetheless, more stressful initial NICU

experiences have a greater potential for disrupting

parental attachment to the child.

Parents of critically ill infants are less likely than

parents of relatively healthy infants to comply with

the use of home monitoring equipment. The parents

of a high-risk infant may perceive that their child has

improved so much by the time of discharge from the

NICU that home monitoring may seem more of a hin-

drance than an essential part of care.

47. ANSWER: E

The findings of coarse facies, macrocephaly, and

hepatosplenomegaly, as described for the child in the

vignette, are suggestive of a lysosomal storage disease.

This class of disorders typically results from deficient

enzyme activity and the consequent lysosomal accu-

mulation of its substrate. The disorders include the

lipidoses (eg, Tay-Sachs disease), glycoproteinoses,

mucolipidoses, and mucopolysaccharidoses.

Because the substrates for the lysosomal storage

disorders are large molecules that do not diffuse read-

ily through the body, the affected sites can be pre-

dicted based on the usual tissues in which the

substrate is used. For example, a defect in the storage

ofmucopolysaccharides, which are major constituents

of connective tissue, results in a combination of coarse

fades, comeal clouding, organomegaly, joint stiffness,

dysostosis multiplex, hernias, short stature, and in

some disorders, mental retardation. The phenotype of

each disorder is determined by the specific enzyme

deficiency and the resultant pattern of degradation

products that accumulate.

The diagnosis of the mucopolysaccharidoses

(MPSs), such as would be suspected for the child in

the vignette, can be confirmed by measuring the uri-

nary excretion ofmucopolysaccharides. However, the

definitive diagnosis is made by determination of the

spedfic enzymatic activity in isolated leukocytes or

cultured skin fibroblasts. Prenatal diagnosis of each of

the MPSs by the measurement of specific enzyme

activity in fetal cells or by the incorporation of labeled

substrates into cultured amniotic cells is available.

Carrier status can be identified in individuals who

have a positive family history by determination of the

appropriate enzyme activity in isolated leukocytes or

serum. In addition, the molecular bases of some of the

MPSs are known, allowing for more specific molecu-

lar identification of carriers after the mutant alleles in

the family have been characterized.

MPS type IH (Hurler disease) is one of the more

severe MPSs that results from the deficiency of alpha-

L-iduronidase activity. It is characterized by progres-

sive organ involvement and mental retardation that

lead to death, usually in the first decade. Patients

appear normal at birth and have accelerated growth in

the first year followed by deceleration and short

stature. The diagnosis usually is made by 2 years of age

when organomegaly, comeal clouding, coarse features,

enlarged tongue, and joint stiffness all are apparent.

Developmental delay appears between 12 and 28

months of age and is followed by subsequent regres-

sion. Other complications include hearing loss, chronic

respiratory infections, cardiac insufficiency due to

valvular disease, and increased intracranial pressure.

MPS type IS (Scheie disease) and MPS type IH/S

(Hurler-Scheie disease) are milder disorders that also

result from allelic mutations in the alpha-L-

iduronidase gene, but they are characterized by a less

severe clinical course, presumably due to the presence

of a higher level of residual enzymatic activity. MPS

type II (Hunter syndrome), which is inherited in an X-

linked recessive pattern, is notable for the absence of

comeal clouding and the presence of severe and mild

forms with and without mental impairment. MPS types

IIIA, IIIB, IIIC, and HID (the Sanfilippo syndromes)

result from one of four enzyme deficiencies and are

characterized by behavioral problems, seizures, and

less severe somatic manifestations, with survival

reported into the third decade. Children who have

MPS type IV (Morquio syndrome) have normal intel-

ligence and severe skeletal findings that sometimes

are confused with the spondyloepiphyseal dysplasias.

The most clinically significant complication of this dis-

order is upper cervical spinal cord compression due

to atlantoaxial instability. Patients who have MPS type

VI (Maroteaux-Lamy disease) have a somatic pheno-

type similar to Hurler disease, but they have normal

intelligence.

Fragile X mental retardation can present with global

developmental delay, and some patients may be macro-

cephalic, but it is not associated with organomegaly.

Chromosomal abnormalities typically result in a combi-

nation of growth retardation, mental retardation, and

congenital defects. Hypothyroidism can share some char-

acteristics with the mucopolysaccharidoses, including

coarse features and retardation, but organomegaly is not

typical. Infants who have congenital infections that lead

to retardation and organomegaly usually present in the

first year of life, and coarse fades are not characteristic.

48. ANSWER: E

The most common ophthalmologic problem in young

children is myopia or near-sightedness. Many children

at the age of the girl described in the vignette hold

books closely and have no difficulty focusing at close

distances. By age 40, most people have lost the ability

to read at near distance and begin to use reading

glasses. The normal results on a physical examination

of the eye to exclude inflammation and normal dis-

tance vision reported for this girl make an ophthal-

mologic etiology unlikely for her school difficulty.

Accordingly, arranging for large print books, limiting

the amount of time she spends reading, making sure

lighting is appropriate for reading, or referring her for

ophthalmologic examination are not appropriate inter-

ventions. The most likely cause of this child's difficulty

is educational. She should be referred for achievement

cognitive testing to help clarify her academic strengths

and weaknesses.

The eye evaluation for children changes from birth

to school age. From birth to 2 years of age, it should

include examination of the eyelids and orbits for sym-

metry and function; external evaluation of the con-

junctiva, sclera, cornea, and iris; assessment of ocular

motility and muscle balance with the comeal light

reflex; and examination of the posterior segment of the

eye with the red reflex. The unilateral cover test is use-

ful in infants and toddlers who are able to fixate on an

object. If the infant becomes fussy when one eye is cov-

ered, poor vision in the uncovered eye is a possibility.

Examination of children ages 2 to 4 years includes

the previously noted tests and two additional meas-

ures. Ophthalmoscopic examination may be possible

in very cooperative 3- to 4-year-old children. Vision

testing should be attempted with pictures by 3 years

of age, although some younger children may be able

to perform the Alien card test. The Alien card test is

known for its commonly used symbols of a truck,

house, birthday cake, bear, telephone, horse, and tree.

Complete evaluation of a child should be attempted by

age 3 and repeated in 6 months if not initially suc-

cessful. If the repeat examination also is unsuccessful,

the child should be referred to a pediatric ophthal-

mologist for testing. Similar testing should occur at

age 5 years, but children ages 5 to 10 years should be

tested annually due to the high frequency of refractive

errors noted in this age group. After age 10 years, chil-

dren and adolescents should have vision screening

every 2 to 3 years.

49. ANSWER: D

Rumination is defined as Frequent regurgitation of

previously ingested food into the mouth that then is

rechewed and either swallowed or spit out. It is effort-

less and is not associated with forceful emesis.

Occurring most frequently in mentally retarded chil-

dren, rumination is believed to be a behavioral

mechanism for self-stimulation and pleasurable sen-

sation. Mentally healthy infants who are abused or

neglected and preterm neonates who have limited, i

contact with their parents also are at risk for devel-

oping rumination syndrome.

During an episode of rumination, the infant

appears satisfied and calm. Typically, rumination

begins at 5 months of age, although it may begin at

any age, and it is five times more common among

males than females. Rumination can be associated

with gastroesophageal reflux and bulimia, making

the distinctions between these disorders difficult.

Although children who have rumination often

mouth their fingers and fists to initiate a gag reflex,

some children learn to ruminate without obvious

stimulation. Motility studies have revealed that rumi-

nation is associated with voluntary abdominal wall

contraction and pharyngeal maneuvers that decrease

upper esophageal sphincter pressure.

Rumination responds to increased personal atten-

tion and negative reinforcement. Chronic rumina-

tion may result in malnutrition, electrolyte

disturbances, and esophagitis and is associated with

a mortality rate of 15% to 25%.

Achalasia is characterized by increased lower

esophageal pressure, absent or incomplete relaxation

of the lower esophageal sphincter, and defective

esophageal peristalsis and megaesophagus.

Symptoms are insidious in onset and include vomit-

ing, dysphagia, weight loss, slow eating, and failure

to thrive. In younger children, coughing, choking,

and recurrent pneumonia may be more prominent.

Gastric outlet obstruction presents with forceful

nonbilious emesis, anorexia, and weight loss.

Abdominal pain and distension may be noted.

Sandifer syndrome is associated with reflux and

is characterized by abnormal movement of the head

and neck that results in unusual posturing. It usually

consists of sudden extension of the head and neck

into the position of opisthotonos. The movement is

not related to the activity, but typically it resolves

during sleep. Sandifer syndrome is thought to result

in enhanced esophageal clearance ofrefluxed mate-

rial.

Many infants who have physiologic gastroe-

sophageal reflux (GER) manifest no symptoms other

than emesis and may appear to ruminate. Dysphagia

for both solids and liquids may occur in older chil-

dren. GER occurs in children who have rumination

and vice versa, but GER is not associated with repet-

itive contractions of the abdominal musculature and

often results in irritability rather than a calming

effect.

50. ANSWER: A

Increasing numbers of children are living with chronic

illnesses or disabilities that at one time would have

been fatal, such as cystic fibrosis, congenital heart dis-

ease, and malignancies. Siblings of children who have

chronic medical problems are vulnerable to both psy-

chological problems and precocious development. The

literature in this area is scant but reflects both out-

comes.

Protective factors for siblings include being in a fam-

ily that has adequate financial resources, harmonious

relationships, and a stable marriage. A large family also

seems to be protective for well siblings. A larger age

spacing between the disabled child and the well sib-

ling also is protective.

Gender has been linked to both positive and nega-

tive outcomes for siblings of chronically ill children.

Females are believed to be at higher risk for negative

outcomes because they may have to assume caregiv-

ing roles.

It is believed that younger children are less likely to

develop psychopathology than older siblings.

Preschool children whose parents can nurture them

effectively while continuing to care for the chronically

ill child should be able to develop normally. Because

school-age children must deal directly with peers in

school and elsewhere, parents may not be able to pro-

tect them as well as they can preschool children.

51. ANSWER: B

At 12 months of age, children are able to speak one

specific word in addition to a specific word for their

caregivers. They will look at a named object and fol-

low a one-step command that is accompanied by a

gesture. Much of their efforts still are applied to gross

motor skills, and they are very interested in the task

of walking.

Children who are 15 months of age will be able to

speak four to six specific words in addition to naming

caregivers and close family members, as demonstrated

by the boy in the vignette. They also can point to one

body part. The majority are very verbal, with most lan-

guage in the form of jargon that resembles a typical

speech pattern. They can follow a one-step simple

command, such as "get your shoes" or "close the door"

without the aid of a gesture.

By 18 months of age, most children's vocabularies

have increased to 10 to 20 words, and they can iden-

tify three body parts. Socially, they imitate performing

household chores such as sweeping, washing dishes,

and gardening. They are beginning to understand

cause and effect and are consolidating their concept of

object permanence. At 21 months of age, they can

identify six body parts, and their vocabulary

approaches 50 words. At 24 months, most children

have a vocabulary of more than 50 words and are

beginning to form two-word phrases and use the per-

sonal pronouns "I," "me," and "you."

52. ANSWER: B

The motor developmental milestones described for the

boy in the vignette are most consistent with a 4-year-

old child. In addition to walking up and down stairs

with alternating feet, other motor skills likely to be

present at this age include the ability to perform a

broad jump of several feet and to catch a large ball.

He probably can hold a crayon well, use scissors, and

use all table utensils well except for a knife. He also

may be able to copy a square.

In contrast, a 3-year-old will be able to climb stairs

with alternating feet, but will not be able to descend

with alternating feet. He will be able to stand on one

foot briefly and may be able to copy a circle and a

cross. A 5-year-old child will be able to copy a circle,

cross, and square as well as a triangle. He also should

be able to print some letters. He will be able to stand

on one foot for 10 seconds and may be able to skip. The

motor skills of children ages 6 and 7 focus on increas-

ing speed and accuracy. They will print letters consis-

tently, although their letters may be large and irregular.

53. ANSWER: E

The child described in the vignette presents with

breath-holding spells, a condition that occurs in 4% to

5% of healthy children. Because breath-holding spells

are benign, reassuring the parents is the most appro-

priate action. These reflexive events are provoked by

anger, frustration, pain, or fear. The child begins oy-

ing, then stops in full exhalation at which time a pale

or cyanotic color change is noted. A simple spell ends

at this point, but a complex spell persists until the child

loses consciousness. Occasionally, the child will expe-

rience a hypoxic seizure with postictal changes. Most

spells start between the ages of 6 and 18 months and

resolve by 6 years of age.

There are two types of breath-holding spells: cyan-

otic and pallid. Cyanotic spells are due to abnormal

respiratory regulation, with color change due to oxy-

gen desaturation during apnea. Pallid spells are medi-

ated by an overactive vagal response that leads to

bradycardia or asystole.

The differential diagnosis of breath-holding

includes seizure, cardiac arrhythmia, and gastroe-

sophageal reflux. These diagnoses usually are

excluded easily with a complete history and physical

examination. An association between anemia and

breath-holding spells has been noted in some patients,

with treatment of the anemia causing cessation of

spells, but a causal connection has not been confirmed.

Although breath-holding spells are benign, behav-

ioral problems may ensue due to the family's fear of

provoking a spell. Family education can aid in avoid-

ing secondary behavioral difficulty. Parents should be

given clear instructions for managing spells, such as

placing the child on his or her side to avoid aspiration

in the case of a complex breath-holding spell.

Discussion of the expected duration of individual

spells and the expected age of resolution provide reas-

surance to the family.

Because the child described in this vignette has nor-

mal findings on physical examination and evaluation

of development, there is no need for further assess-

ment (eg, computed tomography, electrocardiography,

and electroencephalography). Admission to the hos-

pital is not warranted and may exacerbate parental

anxiety. Breath-holding spells are not associated with

cardiac or central nervous system abnormalities.

54. ANSWER: E

The red reflex is evaluated using a direct ophthalmo-

scope that is held 12 to 24 incites from the eyes. In an

alert infant, both eyes may be visualized at once. The

reflected light from the retina will be orange-red and

should be of equal color and intensity in each eye.

Abnormalities in the pupillary red reflex suggest

cataracts or intraocular pathology and warrant an

immediate ophthalmologic referral. Leukocoria (white

pupillary reflex) can be caused by cataract, tumor

(retinoblastoma), chorioretinitis, retinopathy of pre-

maturity, or a persistent hyperplastic vitreous.

It is not necessary to dilate the infant's eyes with a

cycloplegic to examine the light reflex. If the infant

doses his or her eyes during the examination, holding

him or her and tipping the head forward and back-

ward will take advantage of the tonic labyrinthine and

neck reflexes. Most infants will open their eyes during

this maneuver. The red reflex should be examined at

each visit during infancy because leukocoria may

develop after the newbom period. Because there is no

expected change in the red reflex during infancy, wait-

ing to re-examine the infant's eye until 2 to 3 weeks

of age is not recommended.

The comeal light reflex test screens for ocular align-

ment and is performed by shining a light on both eyes

at the same time. The reflected light noted on the

corneal surface should be in the same position on each

pupil. A deviation of 2 mm or more is indicative of

ocular misalignment.

The cover-uncover test evaluates for eye muscle

imbalance and visual acuity. The infant or child must

be able to fixate on an object, usually a toy or a light.

The examiner first moves the object in front of the

child to gain his or her interest and to see whether the

eyes move together. The examiner then covers one

eye with his or her hand and moves the toy to see if

the child can focus and track with the uncovered eye.

A child who consistently objects to one eye being cov-

ered should be suspected of having decreased visual

acuity in the uncovered eye and referred for evalua-

tion.

55. ANSWER: A

A head circumference greater than 2 standard devia-

tions above the mean is termed macrocephaly,

although some use the term megalencephaly. The

term refers only to the size of the cranium; it does not

describe the condition of the brain. When macro-

cephaly is accompanied by otherwise normal findings

on physical examination and development, as for the

boy in the vignette, it usually is b'enign and frequently

familial. Therefore, measurement of the parental head

circumferences can be useful; the presence of a large

cranium in a parent provides further evidence of a

benign condition.

In most cases of benign macrocephaly, the large cra-

nium contains a large brain, which is termed mega-

lencephaly. However, if macrocephaly or

megalencephaly is associated with neurologic deficits,

computed tomography or magnetic resonance imag-

ing of the brain should be employed to search for het-

erotopias or abnormal gyral patterns that can be

associated with neurologic deficits. The megaloen-

cephalic child whose skills regress requires a scan and

evaluation to determine if the megalencephaly is meta-

bolic. Among the metabolic disorders that can be asso-

ciated with megalencephaly are the lysosomal storage

diseases; Canavan disease, which presents in infancy

with macrocephaly and developmental delay; and glu-

taric aciduria II, which is an organic acid disorder.

Head ultrasonography can provide information

about ventricle size, but it is not indicated in the pres-

ence of a flat fontanelle and normal physical exami-

nation findings. Similarly, there is no reason to obtain

a slitlamp examination without other evidence of

increased intracranial pressure, such as a bulging

fontanelle, vomiting, or split sutures.

