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girls. Before embarking on such
therapy, it is essential that the adult
height be predicted as accurately as
possible based on x-rays of the hand
and wrist. Therapy only should be
undertaken after known potential side
effects of therapy, with high-dose

estrogen (testosterone in boys) have
been discussed with the parents. Most
methods proposed for prediction of
adult height are accurate but are
limited in that the prediction generally
is within ± 4 cm (1.5 inches) of the
final actual height (Table).
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This guide has been prepared by the American Board ofPediatrics (ABP)

as an integral part of the record review required for renewal ofcertification in
general comprehensive pediatrics. Its purpose is to provide the pediatrician

with criteria for assessing patient records dealing with specific problems.

Important elements to be included in the record appear in bold-face type in the
margins; other elements to be considered are printed in italics.

The guides focus on the elements of the history and physical examination
relevant to specific problems and are not meant to discourage a more thorough
history and physical examination as appropriate for the patient and the

particular circumstances.

The guides will be updated periodically. Because of rapid changes in

knowledge about drugs and their availability, drugs and dosages included in

these guides should beverified in current sources. A table ofinternational units

is included in each guide.

The guides are planned, written, and reviewed by an ABP committee
composed primarily of practicing pediatricians. Appropriate subject experts
are consulted during the preparation of the guides.

Flease noLe that these guides do not purport to
articuLate standards of tare. They are designed
solely to address record keepmg issues.

Distribution of this guide is made possible by the American Academy of
Pediatrics through a license agreement with the American Board of Pediatrics.



INTRODUCTION

Head trauma is very common in children, accounting for more than
100,000 hospitalizations per year. In addition, it is responsible for significant

mortality and morbidity.1 The physician who evaluates a child with head
trauma must exercise considerable clinical judgment in determining what
studies are appropriate, and whetherconsultationorhospitalization is needed.
This guide will consider patients with mild to moderate head injuries which
will be managed at home, sometimes after a brief period of observation in the
office or clinic, but not requiring hospitalization.
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PATIENT IDENTIFICATION

Birth dateThe age orbirth date of the patient with a head injury should be recorded
because the circumstances of the injury often differ at different ages. Similar

Drug allergies forces may produce injuries of differing degrees; for example, infants are more
likely to sustain fractures of the skull than older children subjected to similar

Immunizations injury.2 After infancy, boys are more likely than girls to sustain head injuries.
An up-to-date record of all immunizations should be a part of each child’s
medical record. Any drug allergies should be noted prominently on the
patient’s chart in the event that drug therapy is needed during management of
the injury.

HISTORY

The time, location, and description of how the injury occurred should be
Circumstances of the . . . . . . . . .

ln’u recorded if the information is obtainable. It is more difficult to elicit from the
J lv families of infants and young children the historical details that are helpful in

Loss of consciousness neurologic evaluation. If there has been a direct blow to the head, the specific
area of the injury should be noted. For automobile, bicycle, or pedestrian

Vomiting accidents, or when other persons have been involved, the complete circum-
stances of the injury should be described and recorded accurately. Such data

Amnesia may be important formedicolegal orinsurance purposes. The possibility of an

. acceleration/deceleration injury should beconsidered in patients whohave no
Neck pain evidence of a direct blow to the head. The possibility of child abuse should be

. . considered when the history is inconsistent with the physical findings.
Dizziness

It is important to determine whether the patient has been unconscious,
Headache and, if so, for how long the longer the period of unconsciousness, the more

likely that there is significant injury to the brain.3 Patients with some types of
Visual problems . . . .

head injury, such as epidural hematoma, may have a lucid interval before

Seizures becoming unconscious, so the relationship of the loss of consciousness to the
timing of the injury may be important. Othersymptoms that should be elicited
includetheoccurrence ofany seizureorapnea, protracted vomiting, confusion,

lethargy, and amnesia. If amnesia has occurred, it is helpful to note the last
remembered event. Older children can also be asked about the presence of
headache, stifforpainfulneck, dizziness, and visual problems. Of all these, loss

ofconsciousness is probably the most significantsymptom from the standpoint

of prognosis.

PHYSICAL EXAMlNATION�’5

The state of consciousness should be assessed, and one should be certain
Temperature that the airway is not compromised, particularly if the child is comatose or

p i at lethargic. The pulse rate should be recorded; a slow pulse rate may indicateU se r e increased intracranial pressure, and a rapid pulse rate the presence of shock.

Respiratory rate The respiratory rate should also be recorded because respirations tend to be
slow in the presence of increased intracranial pressure, whereas tachypnea may
indicate shock, and dyspnea may indicate injury to the chest or a compromised

airway. The blood pressure should be recorded because an increase may be
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associated with increasing intracranial pressure. A decrease in blood pressure
. . . . . Blood pressure

can be associated with shock, which usually indicates the presence of other
injury. Hypotension is also an important indicator that cerebral perfusion Head circumference
might be compromised. Temperature measurement may be helpful, not
because it is related directly to head trauma, but because an underlying febrile Weight
disease may mimic head trauma. For example, a child who has had a febrile
seizure might fall and strike his or her head; the seizure or any subsequent General physical
neurologic findings could be misinterpreted as entirely due to head injury. examination
Weight should be recorded forinfants, and a recent weight should be available
forolderchildren; accurate weight is needed forcalculation of drug doses, and N�k

provides a point of comparison in estimating recent or future losses and the
extent of any dehydration. SPecific examInation for

head injury
A general physical examination should be conducted, and should be of Neuroiogic examination

sufficient extent to rule out the possibility of other injuries, especially to the Including funduscopic
neck, chest, abdomen, and extremities. The presence of pallor may provide a examination
clue to shock or to the onset of syncope or vomiting.

Specific evidence of local head injury should be investigated and re-
corded, includingthe presence ofecchymoses, swelling, “raccoon eyes,” Battle
sign (ecchymosis of the mastoid area), drainage ofcerebrospinal fluid from the

nose, or the presence of blood orcerebrospinal fluid in the middle ear. The last
four signs generally indicate the presence of skull fracture. Finally, a careful
neurologic examination should be done (and the results recorded), with
particular attention to the level of consciousness. The pupils should be
evaluated for equality of size and for responsiveness; the extraocular move-
ments should be evaluated, visual acuity determined, and a funduscopic
examination for hemorrhage performed, with attention to the presence or

absence of venous pulsations. The deep tendon reflexes should be assessed,

and in children older than 1 year of age, the Babinski reflex response should be
recorded. In older children who are conscious, evaluation of the gait may be
helpful. In infants, assessing the fontanelle and suture lines, and obtaining a
baseline measurement of head circumference are helpful. The Glasgow Coma
Scale (see tables) is commonly used in hospitalized patients to record neuro-
logic status and responsiveness, but it is most helpful when repeated assess-
ments are to be made. Thus, it is less applicable in the office setting.

LABORATORY AND RADIOLOGIC EVALUATION

For most patients with head injury, no laboratory studies are needed. Imaging studies

However, under special circumstances, such as suspected child abuse,6 appro-
priate studies are indicated. Moreover, if the history or findings on examina-
tion suggest that some underlying problem is present (eg, fever, possibility of

intoxication, risk of hypoglycemia), appropriate laboratory evaluation should

be initiated.

Considerablejudgment is often required to determine whether imaging
studies are � If there has been no loss of consciousness, if the patient
is alert, and if the findings on physical examination are normal, no imaging
studies are needed. Imaging studies of the head are indicated when skull

fracture is suspected. The overall incidence of fractures in infants with closed
head injury is as high as 2% to 8%, so more liberal use of imaging studies is
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justified in this age group. Other indications include those listed above as

signifying thelikelihood ofskull fracture(cephalhematoma in infants, cerebro-

spinal fluid in the nose, blood in the middle ear, raccoon eyes, or Battle sign).

In patientswhohave evidence ofincreased intracranial pressure, such as severe
headache, bulging fontanelle, or recurrent vomiting, and in those with focal
neurologic deficit, seizures, oraltered mental status, cerebralinjuries should be

excluded by computed tomography (CT scan) of the head. Other studies such
as magnetic resonance imaging (MRI) studies of the head are not usually
appropriate in the acute situation, but may be important in subsequent
evaluations of the child with persisting signs and symptoms. If there is
evidence of other injury, such as to the neck, chest, or abdomen, or if a fracture
of the extremities is suspected, studies to evaluate those injuries should also be

initiated.4’5

MANAGEMENV#{176}

S ific instructions to Attention to the airway, respirations, and circulation often take immedi-
caregiver ate precedence over the management of a closed head injury,4’5 but will not be

further discussed because such patients require hospitalization. Similarly, no
consideration will be given to the child with a severe head injury justifying
hospitalization, or to those with neck or other injuries requiring stabilization
and special management.

It is generally desirable that a child with a head injury be kept relatively
quiet for at least a few hours until the clinical status has been clarified. An ice
pack may be applied to local areas of discomfort or swelling, and a mild
analgesic may be administered for headache. Aspirin is not recommended

because of its influence on the clotting mechanism, and drugs such as codeine,

antiemetics, or sedatives should not be prescribed because they may further
depress the central nervous system and confound clinical observations. The
parent or caregiver should be provided with specific written instructions

regarding observation of the patient. Change in mental status is the most
important symptom of significant injury, but persistent vomiting or headache
that is increasing in intensity also indicates the need for prompt re-evaluation.

Parents are often concerned about allowing the child to go to sleep, but may be
reassured that this is not a problem if drowsiness can be attributed to such
things as fatigue or the child’s usual naptime or bedtime. An effort should be

made to arouse the child every two to three hours, however, to assure that he
or she remains reponsive to stimulation. Hospitalization should be advised if
the caregiver is incapable of carrying out these instructions, or if signs and
symptoms progress. Neurologic or neurosurgical consultation may be appro-
priate in some such children.

FOLLOW-UP EVALUATION

Appointment for follow- Patients who have had closed head injuries should be closely evaluated
up evaluation for evidence of increased intracranial pressure, which may result from specific

lesions such as subdural hematoma or hydrocephalus. The development of
disorientation, vomiting, seizures, or focal signs and symptoms indicates the
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need forcomprehensive neurologic assessment. Some patients develop recur-
rent headaches aftertrauma these tend to improve overtime, as opposed to the
persistent and increasingly severe headache of an underlying anatomic lesion.
Occasional patients also develop behavioral or learning problems, or

difficulties with memory and attention span in the weeks or months following

head injury.� Careful re-evaluation is needed to determine whether these
relate directly totheinjury, orare related toanxiety on thepart ofthe child and I

or parent(s) following the head injury.

PATIENT/PARENT EDUCATION

Parents should generally be reassured that most children with mild to Patient/Parent

moderate head injury will recover completely in a relatively short period of education

time11’1�; otherwise, parental over-concern may lead to secondary behavioral
problems. They need to be alerted, however, to the manifestations of more

significant injury, as outlined above. Once the acute situation is over, the
physician may use the occurrence of a head injury as an opportunity to

emphasize the potential for preventing subsequent similar injuries. For
example, parents of infants can be cautioned about the risks of falling from the
bed or down unprotected stairways. The importance of wearing bicycle
helmets, putting the child in age-appropriate restraints during motor vehicle
travel, and wearing appropriate protection during sports such as football can
be emphasized. For older children, the risks of unsafe activities while driving
automobiles or tractors should be emphasized. The use of all-terrain vehicles

should be discouraged. Parents whose child has sustained an injury that
results in permanent damage may have considerable guilt, and the physician’s
support and counsel maybehelpful in allowingthem to deal with these feelings
appropriately.
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TABLE I

Glasgow Coma Scale
Best Verbal Best Motor

Eye Opening Response Response

4. Spontaneous 5. Oriented 6. Obeys commands

3. To speech 4. Confused 5. Localized pain

2. To pain 3. Inappropriate 4. Withdraws

1. None 2. Incomprehensible 3. Flexion to pain

1. None 2. Extension to pain

1. None

WisoffJH, Epstein FJ: Management of pediatric head trauma, in Critical

Care Pediatrics, edited by Zimmerman SS, Gilden JH. Philadelphia, WB

Saunders Co, 1985, pp 369-370
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1 Month

TABLE 2

Glasqow Coma Scale (Infants)*

5and6Months

1. None

2. Crying to stimuli

3. Crying spontaneously

4. Blinks when eyelashes touched

5. Throaty noises

1. None

2. Crying to stimuli (moans)

3. Localizes general direction of sounds

4. Discriminates family members

5. Babbles to people, toys

2 Months 7 and 8 Months

1. None

2. Crying to stimuli

3. Shuts eyes to light

4. Smiles when carressing

5. Babbles single vowel sounds

1. None

2. Crying to stimuli (moans)

3. Recognizes familiar voices and family

4. Babbles

5. “Ba,” “Ma,” ‘Da”

3 Months 9 and 10 Months

1. None

2. Crying to stimuli (moans)

3. Stares to response and looks

at environment

4. Smiles to sound stimulation

5. Coos, chuddes, vocalizes vowels

in a prolonged way

1. None

2. Crying to stimuli (moans)

3. Recognizes (smiles or laughs)

4. Babbles

5. “MaMa,” ‘DaDa”

4 Months 11 and 12 Months

1. None

2. Crying to stimuli (moans)

3. Turnsheadtosound

4. Smiles spontaneously, laughs

when socially stimulated

5. Modulating voice and perfect

vocalization of vowels

1. None

2. Crying to stimuli (moans)

3. Recognizes - smiles

4. Babbles

5. Words (specifically “Mama” and ‘Dada”)

*CounesyofDr. Kenneth Shapiro, Department of Neurosurgery, Albert Einstein College

of Medicine, New York, New York.

WisoffJH, Epstein FJ: Management of pediatric head trauma, in Critical

Care Pediatrics, edited by Zimmerman SS, Gilden JH. Philadelphia, WB
Saunders Co, 1985, pp 369-370
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CONVERSION TABLE TO STANDARD

INTERNATIONAL (SI) UNITS

Hematology

Hemoglobin g/dL x 0.155
Plateletslmm3
Leukocytes/mm3
Erythrocytes/mm3
Hematocrit % x 0.01
Reticulocytes % x 0.01

= mmolIL
= countI�L = 106 cellslL
= count/p�L = 106 cells/L

= countI�L = 106 cells IL
= vol RBC/vol whole blood

= (1)

II. Blood Pressure mm Hg (torr) x 1.333 = mbar

III. Blood Gases 1 mm Hg = 133.322 Pa
Base excess mEqIL = mmol/L
pH value = same

IV. Blood Chemistries
Acetone mgldL x 0.1722
Acetaminophen j�gImL x 6.62

Albumin gIdL x 144.9 or g/L x 14.49
Aldosterone ngldL x 0.0277
Ammonia mgN/dL x 0.714

Bicarbonate mEq/L

Bilirubin mgldL x 17.10
Blood urea nitrogen mgldL x 0.357

Calcium mgldL x 0.25
Carotene IU x 0.6

or j.tg/dL x 0.01863

Ceruloplasmin mgldL x 0.0662

Chloride mEq/L
Cholesterol mg/dL x 0.0259

Complement component (C3) mgldL x 0.01
Copper ��gIdL x 0.157
Cortisol �g/dL x 27.59

Creatine mg/dL x 76.26
Creatinine mg/dL x 88.40
Digoxin nglmL x 1.28

Enzymes
Alanine aminotransferase

(ALT, SGPT) U/L

Aldolase
Sibley-Lehninger units ImL

Amylase

Somogyi units IdL
Aspartate aminotransferase

(AST, SGOT) U/L
Creatine kinase (CK) U/L

Phosphatase
Bodansky units/dL
King-Armstrong units IdL

PCO2 mm Hg x 0.1333 = kPa
P02 mm Hg x 0.1333 = kPa

= mmollL
= j�molIL
= �molIL

= nmollL
= mmollL

= mmol/L
= p�molIL

= mmol urea IL
= mmollL

= /Lg
= �molIL

= pmolIL

= mmollL
= mmollL

= gIL

= j�molIL
= nmollL

= �tmolIL

= pmollL

= nmolIL

= U/L

= U/L

= U/L

= U/L
= U/L

= U/L

= U/L



= nmol
= nmol/d

= j�mol/d
= �mol/d
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Fatty acids mgldL x 0.0354
Ferritin nglmL x I

a�-Fetoprotein nglmL x I

Fibrinogen mg/dL x 0.01
Folic acid .tgldL x 22.65
Glucose mgldL x 0.0555
Glycerol mg/dL x 0.1086
Haptoglobin mgldL x 0.01 176

17-Hydroxycorticosteroids mgld x 2.759
Insulin IU x 0.04167

or�U/mL x 1.0
Iodine �gldL x 78.8
Iron �g/dL x 0.1791
Iron binding capacity �gIdL x 0.1791
I7-Ketosteroids mg/d x 3.467

Lead �gIdL x 0.0483

Lipoprotein mgldL x 0.01
Magnesium mgldL x 0.4114

or mEqIL x 05
Phosphorus mgldL x 0.3229
Potassium mEqIL

Prednisone mg x 2.79
Protein gIdL x 10
Salicylate mg/dL x 0.0724
Sodium mEqIL
Theophylline �tgImL x 5.55
Thyroid-stimulating hormone �&U/mL x I
Thyroxine �g/dL x 12.87

Transferrin mg/dL x 0.01
Triglycerides mg/dL x 0.01
Triiodothyronine ngldL x 0.0154
Urea nitrogen mgldL x 0.357
Uric acid mg/dL x 59.48

Vitamin A j�g/dL x 0.0349
Vitamin B12 pg/dL x 0.738
Vitamin C mg/dL x 56.78

Vitamin E �g/dL x 2.322

Xylose mg/dL x 0.0667

Zinc /hgldL x 0.153

V. Urine or Stool
Coproporphyrin j&g x 1.53
Epinephrine j�g/d x 5.458
Vanilmandelic acid mgld x 5.046
Homovanillic acid mg/d x 5.489

VI. Energy
Kcal x 4.1868
Rad x 0.01

VII. Radionuclide Activity
Curie (Ci) x 37

= mmol/L

=��gIL
=�gIL
= g/L
= nmol/L
= mmol/L
= mmol/L
= �mol/L
= �mol/d
= mg
= mU/L
= nmol/L
= �mol/L
= �mol/L
=�&mol/d
=j�mol/L
= gIL
= mmolIL
= mmol/L

= mmol/L
= mmol/L
= �mol
= g/L

= mmol/L
= mmol/L

= �mol/L
= mU/L
= nmol/L
= g/L

= gIL
= nmol/L

= mmol urea/L
=p�mol/L
= jtmol/L
= pmol/L
= �mol/L
=j�mol/L
= mmol/L
= �mo1/L

= KJ (Kilojoule)

= Gy (Gray) (joule/kg)

= GGq (Gigabecquerel)




