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ABSTRACT.
The American Academy of Pediatrics and
its Provisional
Committee
on Quality Improvement,
in
collaboration
with experts from the Section on Neurology, general pediatricians,
consultants
in the fields of
neurology
and epilepsy,
and research methodologists,
developed this practice parameter. This parameter provides recommendations
for the neurodiagnostic
evaluation of a child with a first simple febrile seizure. These
recommendations
derive from both a thorough review of
the literature and expert consensus. Interventions
of direct interest include lumbar puncture, electroencephalography, blood studies, and neuroimaging.
The methods
and results of the literature review and data analyses can
be found in the technical report that is available from the
Publications
Department
of the American
Academy of
Pediatrics. This parameter is designed to assist pediatricians by providing
an analytic framework
for the evaluation and treatment of this condition. It is not intended to
replace clinical judgment
or establish a protocol for all
patients with this condition.
It rarely will be the only
appropriate
approach to the problem.
DEFINITION

OF THE PROBLEM

This practice parameter provides recommendations for the neurodiagnostic evaluation of neurologically healthy infants and children between 6 months
and 5 years of age who have had their first simple
febrile seizures and present within 12 hours of the
event. This practice parameter is not intended for
patients who have had complex febrile seizures (prolonged, focal, and/or recurrent), nor does it pertain
to those children with previous neurologic insults,
known central nervous system abnormalities, or histories of afebrile seizures.
TARGET

AUDIENCE

AND

PRACTICE

SETTING

This practice parameter is intended for use by
pediatricians, family physicians, child neurologists,
neurologists, emergency physicians, and other providers who treat children for febrile seizures.
INTERVENTIONS
OF DIRECT INTEREST
1. Lumbar puncture;
2. Electroencephalography
(EEG);
3. Blood studies-serum
electrolytes,
calcium, phosphorus, magnesium,
and blood glucose, and a complete
blood count (CBC); and

The recommendations
in this statement
do not indicate
an exclusive
course
of treatment
or serve as a standard
of medical
care. Variations,
taking into
account
individual
circumstances,
may be appropriate.
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4. Neuroimaging-skull
radiographs,
phy (CT), and magnetic resonance

computed
imaging.

tomogra-

BACKGROUND

A febrile seizure is broadly defined as a seizure
accompanied by fever without central nervous system infection, occurring in infants and children between 6 months and 5 years of age. Febrile seizures
occur in 2% to 5% of all children and, as such, make
up the most common convulsive event in children
younger than 5 years of age. In 1976, Nelson and
Ellenberg,’ using data from the National Collaborative Perinatal Project, further defined febrile seizures
as being either simple or complex. Simple febrile
seizures were defined as primary generalized seizures lasting less than 15 minutes and not recurring
within 24 hours. Complex febrile seizures were defined as focal, prolonged (>15 minutes), and/or occurring in a flurry. Those children who had simple
febrile seizures had no evidence of increased mortality, hemiplegia, or mental retardation. During follow-up evaluation, the risk of epilepsy after a simple
febrile seizure was shown to be only slightly higher
than that of the general population, whereas the chief
risk associated with simple febrile seizures was recurrence in one third of the children. The report
concluded that simple febrile seizures are benign
events with excellent prognoses, a conclusion reaffirmed in the 1980 National Institutes of Health Consensus Statement.2
Despite progress in understanding febrile seizures
and the development of consensus statements about
their diagnostic evaluation and management, a review of practice patterns of pediatricians indicates
that a wide variation persists in physician interpretation, evaluation, and treatment of children with
febrile seizures.3
This parameter is not intended for the evaluation
of patients who have had complex febrile seizures,
previous neurologic insults, or known brain abnormalities. The parameter also does not address treatment.
The expected outcomes of this practice parameter
include the following.
1. Optimizing practitioner understanding of the scientific basis for the neurodiagnostic evaluation of
children with simple febrile seizures;
2. Using a structured framework to aid the practitioner in decision making;
3. Optimizing evaluation of the child who has had a
simple febrile seizure by ensuring that underlying
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diseases such as meningitis are detected, minimizing morbidity,
and enabling the practitioner
to
reassure the anxious parents and child; and
4. Reducing costs of physician and emergency department visits, hospitalizations,
and unnecessary
testing.
METHODOLOGY
Two hundred three medical journal articles addressing
the diagnosis
and evaluation
of febrile
seizures were identified. Each article was subjected
to formal,
semistructured
review
by committee
members. These completed reviews,
as well as the
original articles, were then reexamined
by epidemiologic consultants
to identify those populationbased studies limited to children with simple febrile seizures
that examined
the usefulness
of
specific diagnostic
studies. Given the scarcity of
such studies, data from hospital-based
studies and
comparable
groups
were also reviewed.
Tables
were constructed
using data from 28 articles. A
second literature search failed to disclose pertinent
articles containing
data on brain imaging in children with febrile seizures.
A summary of the technical report describing the
analyses used to prepare this parameter begins on
page 773.
RECOMMENDATIONS
Lumbar Puncture
Recommendation. The American Academy of Pediatrics (AAP) recommends,
on the basis of the published evidence and consensus,
that after the first
seizures
with fever in infants
younger
than 12
months,
performance
of a lumbar
puncture
be
strongly considered, because the clinical signs and
symptoms
associated with meningitis
may be minimal or absent in this age group. In a child between
12 and 18 months of age, a lumbar puncture should
be considered,
because clinical signs and symptoms of meningitis
may be subtle. In a child older
than 18 months, although a lumbar puncture is not
routinely warranted,
it is recommended
in the presence of meningeal signs and symptoms
tie, neck
stiffness
and Kernig and Brudzinski
signs), which
are usually present with meningitis, or for any child
whose history or examination
result suggests the
presence of intracranial infection. In infants and children who have had febrile seizures and have received
prior antibiotic treatment, clinicians should be aware
that treatment can mask the signs and symptoms
of
meningitis.
As such, a lumbar puncture should be
strongly considered.
The clinical evaluation of young febrile children
requires skills that vary among examiners. Moreover, published data do not address the quantification of such skills adequately. Because this practice
parameter is for practitioners
with a wide range of
training and experience, the committee chose a conservative approach with an emphasis on the value of
lumbar puncture in diagnosing meningitis.
The committee recognizes the diversity of opinion
regarding the need for routine lumbar puncture in
children younger than 18 to 24 months with first
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febrile seizures. In approximately
13% to 16% of
children with meningitis, seizures are the presenting
sign of disease, and in approximately
30% to 35% of
these children (primarily
children younger than 18
months), meningeal signs and symptoms
may be
lacking. 4,5On the basis of published evidence, cerebrospinal fluid is more likely to be abnormal in children initially seen with fevers and seizures who have
had: (1) suspicious findings on physical and/or neurologic examinations
(particularly
meningeal signs);
(2) complex febrile seizures;
(3) physician
visits
within 48 hours before the seizures; (4) seizures on
arrival to emergency
departments;
(5) prolonged
postictal states (typically most children with simple
febrile seizures recover quickly); and (6) initial seizures after 3 years of age.6,7 An increased risk of
failure to diagnose meningitis occurs in children: (1)
younger than 18 months who may show no signs
and symptoms
of meningitis; (2) who are evaluated
by a less-experienced
health care provider;
or (3)
who may be unavailable for follow-up.5-8
A recognized source of fever, eg, otitis media, does not exclude the presence of meningitis. All recommendations, including those for lumbar puncture, are also
given in the Algorithm.
EEG

Recommendation.The AAP recommends, based on
the published evidence and consensus, that EEG
not be performed in the evaluation of a neurologitally healthy child with a first simple febrile
seizure.
No published study demonstrates that EEG performed either at the time of presentation after a
simple febrile seizure or within the following month
will predict the occurrence of future afebrile seizures.
Although the incidence of abnormal EEGs increases
over time after a simple febrile seizure, no evidence
exists that abnormal EEGs after the first febrile seizure are predictive for either the risk of recurrence of
febrile seizures or the development of epilepsy. Even
studies that have included children with complex
febrile seizures and/or those with preexisting neurologic disease (a group at higher risk of having
epilepsy develop) have not shown EEG to be predictive of the development of epilepsy.9-‘0
Blood

Studies

Recommendation.On the basis of published evidence,7,8J1the AAP recommends that the following
determinations not be performed routinely in the
evaluation of a child with a first simple febrile
seizure: serum electrolytes, calcium, phosphorus,
magnesium, CBC, or blood glucose.
There is no evidence to suggest that routine blood
studies are of benefit in the evaluation of the child with
a first febrile seizure. Although some children initially
seen with febrile seizures are dehydrated and have
abnormal serum electrolyte values, their conditions
should be identifiable by obtaining appropriate histories and performing careful physical examinations. A
blood glucose determination, although not routinely
needed, should be obtained if the child has a prolonged
period of postictal obtundation. CBCs may be useful in

the evaluation of fever, particularly in young children,
because the incidence of bacteremia
in children
younger than 2 years of age with or without febrile
seizures is the same.12
When fever is present, the decision regarding the
need for laboratory
testing should be directed toward identifying the source of the fever rather than
as part of the routine evaluation of the seizure itself.
Neuroimaging
Recommendation. On the basis of the available evidence and consensus, the AAP recommends that neuroimaging not be performed in the routine evaluation
of the child with a first simple febrile seizure.
The literature does not support the use of skull
films in the evaluation of the child with a first febrile
seizure.7,‘3 Although
no data have been published
that either support or negate the need for CT or
magnetic resonance imaging in the evaluation
of
children with simple febrile seizures, extrapolation
of data from the literature on the use of CT in children who have generalized epilepsy has shown that
clinically important intracranial structural abnormalities in this patient population are uncommon.i4,i5
CONCLUSION
Physicians
evaluating infants or young children
after first simple febrile seizures should direct their
evaluations toward the diagnosis of the causes of the
children’s
fevers. A lumbar puncture
should be
strongly
considered
in a child younger
than 12
months and should be considered
in children between 12 and 18 months of age. In children older
than 18 months, the decision to do a lumbar puncture
rests on the clinical suspicion of meningitis. The seizure usually does not require further evaluationspecifically EEG, blood studies, or neuroimaging.
The practice
parameter,
“The Neurodiagnostic
Evaluation
of
the Child With a First Simple Febrile Seizure,”
was reviewed
by
the appropriate
committees
and sections of the AAP, including
the
Chapter
Review
Group,
a focus group of office-based
pediatricians representing
each AAP district: Gene R. Adams, MD; Robert
M. Corwin,
MD; Lawrence
C. Pakula,
MD; Barbara
M. Harley,
MD; Howard
B. Weinblatt,
MD; Thomas J. Herr, MD; Kenneth
E.
Matthews,
MD; Diane Fuquay,
MD; Robert D. Mines,
MD; and
Delosa A Young, MD. Comments
were also solicited from relevant
outside organizations.
The clinical algorithm
was developed
by
Michael Kohrman,
MD, Buffalo Children’s
Hospital,
and James R.
Cooley, MD, Harvard
Community
Health Plan.
The supporting
data analyses are contained
in the summary
of
the technical
report, which begins on page 773.
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I

Child 6 months to 5 years
of age presents with first
seizure
1

2

ALGORITHM
The Neurodiagnostic
Evaluation
of the Child With a First
Simple Febrile Seizure

+

Does the child’s pre~entatl~n meet these
criteria?
Fever present; AND
Seizure generalized:
AND
Seizure duration < 15 minutes: AND
Child has normal neurologic exam: AND
Child has no history of previous neurologic
insult or CNS abnormality.

(1)
(2)
(3)
(4)
(5)

(I) Perform appropriate
(2) Treat any infection

evaluation
to id&ntify
found with appropriate

.NO

Perform appropriate
evaluation
and
treatment for child with seizure
that may not meet criteria for
a simple febrile seizure.

source of fever.
therapy.

(4) 00 not routinely Obtain serum electrolytes,
glucose. calcium,
phosphate,
or magnesium, unless specific indications
are present.
(5) 00 not routinely obtain skull films. head CT or MM.

Strongly

consider

performing

a lumbar

year of age does not rule out meningitis.

Strongly consider performing a lumbar
puncture,
given that prior antibiotic

I
d-

Iage, without meningeal
signs and with simple
febrile seizure

I

I

\

parrormec

r

/

\

LiEa

abnormal?

00 not routinely perform
lumbar mmcture, given that
clinical signs of meningitis are
more reliable in a child
above 16 months of age.

(1) Discharge patlent to routine
(2) Educate parents concerning
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care.

.,--JZ

meninaitis
-

