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Abstract:
Objective
Whatever the health field, compliance with the recommended practice
guidelines or parameters for diagnosis by specialists and expert health
professionals benefits the patients. This study was conducted to determine
the whether or not these guidelines or parameters are applied to the
evaluation of children with first simple febrile convulsion (SFC) in a regional
teaching hospital.
Materials & Methods
In a prospective study conducted on children with SFC, admitted in the
Pediatric ward of Imam hospital, Oromieh, records of investigations ordered
between Jan 2003 and Dec 2004 for children diagnosed with SFC were
collected. Practice parameters of the American Academy of Pediatrics (AAP)
were employed as diagnostic standards. Applied practices were compared
with AAP recommended practice parameters. Investigations performed
included lumbar puncture, complete blood count, CRP, ESR, blood glucose,
serum calcium, electrolytes, renal function tests, urinalysis, urine culture,
and blood culture, chest X-ray, EEG and CT scan.
Results
Two hundred and fifty-one consecutive cases, aged 6-60 months, were
evaluated. Complete blood count, blood glucose, serum calcium, serum
electrolytes, renal function tests, urinalysis, urine culture, and blood culture
were tested in all cases (100%). Lumbar puncture, chest X-ray, EEG and CT
brain scan had been performed in 10%, 24%, 1.4% and 0.65% of cases,
respectively. The mean number of routine investigations was twelve.
Conclusion
Compared to recommended practice guidelines the results of this study
highlighted that children with first SFC had more often than necessary
investigation. These, not only resulted in significant expense, they proved
to be of little diagnostic value. Compliance with a centrally organized
national program would significantly help to improve SFC evaluation.
Keywords: Febrile convulsion, Simple fébrile seizure, Lumbar puncture,
Convulsion, Fever
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Introduction
Febrile seizures, a most frequent neurological disorder in children, occur in 3-5%
of children under the age of five years (1, 2). It is a benign condition with excellent
outcomes but its mismanagement does however subject the patients to serious
complications (3).



There are controversies about febrile convulsion
evaluation, its recurrence risk and the long term outcome.
Some authors belive that evaluation and management of
simple febrile convuslsion can be dealt with in outpatient
emergancy settings and the child can be sent home for
further care (4).
The AAP has set specific guidelines for the
neurodiagnostic evaluation of the child with a first simple
febrile seizure (5). AAP practice parameters
recommendations regarding neurodiagnostic evaluation
of the child with a first simple febrile convulsion are
lumbar puncture, electroencephalography (EEG), blood
studies (serum electrolyte, calcium, phosphorus,
magnesium, CBC, glucose); the parameters are intended
for use by pediatricians, child neurologists, neurologist
and other care providers who treat children for febrile
convulsion (5).
Compliance with the practice guidelines by health workers
is a measure for assessment of a medical center (7).
Many studies investigating the etiology and natural
history of febrile convulsions and evaluations of various
management strategies are available, but relatively little
information is documented about the hospital approach
of febrile convulsions; a related literature search on Iran
revealed a lack of data and no centrally organized national
association program was found in this regard.. This study
was undertaken to assess and compare compliance and
necessity of investigations done for patients with simple
febrile convulsions at our center with standard AAP
practice guidelines.

Materials & Methods
This is a descriptive study of all patients, admitted with
a diagnosis of first SFC, to the pediatric center of Imam
Hospital, University of Ormieh Medical Science, over
a one-year period between January 2004 and December
2004. The research council of the university approved
this study.  Data were obtained from patients' daily
hospital records. All relevant data including detailed
information on investigations, viz. [lumbar puncture(LP),
complete blood count, CRP, ESR, blood glucose, serum
calcium, serum electrolytes, renal function tests,
urinalysis, urine culture, and blood culture, chest X-ray,
EEG and CT scan]were collected; demographic,
convulsion and fever characteristics, along with birth
and family history were obtained. SFC was considered

as generalized convulsions, lasting less than 15 min, not
recurring within 24 hours, presenting in neurologically
healthy infants and children between 6 months and 5
years of age; they were associated with fever >38 C
rectal temperature, but without evidence of intracranial
infection as a defined cause, having no history of prior
afebrile convulsions and. with no postictal neuro-logical
abnormalities. Chilren with pre-existing neurological
deficits or developmental delay were excluded. Patients
were divided regarding to their ages to three groups of
less than 12 months, 12-18 months and over 18 months
according AAP recommendations. AAP practice
parameter recommendations on neurodiagnostic
evaluation of the child with a first simple febrile
c o n v u l s i o n  a r e  f o r  l u m b a r  p u n c t u r e ,
electroencephalography (EEG), blood studies (serum
electrolyte, calcium, phosphorus, magnesium, CBC,
glucose), tests that we focused on and the actual
investigations prescribed, conducted and recorded were
then compared to the recommendations.

Results
Two hundred fifty one cases were evaluated; patient age
ranged from 6 months to 5 years.
The number of male and female patients and their
distribution were presented in table 1.
Results of investigations showed that upper respiratory
tract infection, viral gastroenteritis, otitis media with
frequencies of 49%, 24/7% and 4/7% respectively were
the main causes of the fever.
For the 'less than 12 mo' group, average age was 10.90(CI
95% 10.45-11.35); for the '12-18 mo' group it was
16.33(CI 95% 15.86-16.81), and for the 'over 18 mo'
group, i t  was 38.15(CI 95% 36.10-40.20).
Frequencies of tests ordered are presented in table 2;
although the lumbar puncture (LP) was prescribed for
seventy-five cases, fifty cases rejected or refused the LP
request, and ultimately twenty five cases underwent the
procedure. Prescribed and refused lumbar puncture
frequencies for the three age groups are shown in table
3. The mean number of routine investigations done was
about twelve.
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Discussion
This study assessed laboratory tests carried out for patient
with SFC at the first time, who were presenting at a
University teaching hospital; all patient were tested for
serum electrolyte, calcium, phosphorus, and CBC and
blood glucose. On the basis of published evidence, the
AAP recommends that serum electrolyle, calcium,
phosphorus, magnasium, CBC and blood glucose not be
performed routinely in the evaluation of a child with
SFC; blood glucose determination should only be obtained
if the child has a prolonged seizure. Appropriate history
taking and physical examination enable identification of
children who are dehydrated and have abnormal serum
electrolyte values (5). After assessment of 203 patients,
aged 3 months to 5 years, with a seizure associated with
fever, Stuijvenberg et al concluded that leukocyte counts
are rarely useful as a diagnostic tool in children with
convulsion associated with fever (8). Some studies
recommended only blood glucose tests as routine
laboratory studies and an electrolyte test if a metabolic
abnormality is being considered(9). Other papers confirm
the APP opinion by suggesting that in FC, fever is most
often due to viral infections of upper respiratory tract,
acute otitis media, infections of urinary tract,
gastrointestinal tract and febrile reactions after
vaccinations. A good clinical examination is necessary
to determine the focus of fever, and investigations would
be indicated accordingly. Serum electrolytes, blood
glucose, calcium, magnesium and blood counts are not
always routinely required as a rule (10).
The presents study results revealed that LP was prescribed
for 80.3%, 58.1% and 7% of cases in the 3 groups of
less than twelve months, 12-18 and 19-60 months

respectively. Resistance to procedure was observed in
51.6%, 40.3% and 88% of cases in the 3 groups,
respectively. Fortunately clinical follow up of patients
showed that all the cases that refused LP suffered no
serious infections. The AAP strongly recommends LP
in patients under 12 months of age presenting with fever
and seizure because meningeal signs may be minimal
or absent in this age group and LP must be considered
in patients of 12 to 18 months of age as symptoms and
signs of meningitis may be subtle. Also symptoms and
signs of meningitis may also be masked in children with
febrile convulsions who have received antibiotics; hence
LP is warranted in such cases (5). In a child older than
18 months, although a lumbar puncture is not routinely
warranted, it is recommended in the presence of
meningeal sign, which usually presents with meningitis
(5). In this regard two studies from Iran revealed that
children with bacterial or aseptic meningitis had complex
febrile convulsions and that meningitis was not a common
finding in children with simple febrile convulsion  (11,12).
Riordan suggested that children with SFC and no
symptoms or signs of meningitis are highly unlikely to
have bacterial meningitis. Meningitis rarely presents as
a SFC, but complex seizures, prolonged illness or toxicity
are all indications for lumbar puncture (13). In contrast
with AAP opinion, a study in Ghana supports routine
LP in children with febrile convulsion because there was
a 10/2% positive yield for bacterial meningitis in that
research (14). A study from America revealed that in a
hospital, physicians performed LPs in one fourth of
children, aged below 18 months, with febrile convulsions
in other patients however who did not undergo LP, no
adverse events occurred. The researchers recommended
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that the AAP guidelines regarding febrile convulsions
in children need to be revised (15).
Carroll suggests that the routine lumbar puncture
following a febrile convulsion in infancy is not only
unjustified and potentially dangerous, but the child also
has to bear unwanted pain and distress. It has been
suggested that there even be a risk of introduction of
organisms from the bloodstream into the CSF during
lumbar puncture (16).
Refusal of requested LP is an obstacle to the continuation
of proper management. In a study from Malaysia, 25%of
patients refused the procedure (17). In this study LP
prescribed in 12-18 months and older than 18 month
was more than the recommended parameters, with many,
two-thirds of cases, refusing to undergo the procedure.
The AAP emphasizes that EEG should not be performed
in the evaluation of children with simple FC. Results of
this study showed that EEG was performed in 5 cases
(1.9%). A joint working British group suggested that an
EEG is not a guide to treatment or to prognosis. It is not
helpful after a single or recurrent febrile convulsion(s)
(18). Neuroimaging is not recommended by AAP in the
routine evaluation of the child with a first simple FC.
Only 2 cases (0.79%) of the children with simple FC,
seen at our hospital had emergency CT brain scans,
which revealed normal results;. this observation is in
accordance with that of a retrospective analysis of 107
neurologically normal children, who presented with a
possible first seizure(19). Cranial CT is normal in most
cases of purulent meningitis, including those with
subsequent herniation. Additionally, CT may be associated
with long-term radiation effects. An accurate clinical
history combined with recognition of the early systemic
and neurological findings of bacterial meningitis will
indicate a safe setting for performance of a diagnostic
LP with little likelihood of complicating herniation (20).
Although in academic institutions, inefficient use of
diagnostic studies has long been considered one of the
inherent costs of medical education (21), doctors must
weigh the consequences of testing and treatment,
including discomfort to the child, financial costs, and
unintended consequences of false-positive results, against
the small risks of serious bacterial infections (22).
Hemophilus influenza meningitis may occur in our
country more than developed countries because
hemophilus influenza vaccine has not been included in

Iran's national-wide routine vaccination programs. Results
of some of our studies show contradictions with AAP
recommendations. This study demonstrates that despite
clear practice parameters, unnecessary investigations
remain a common diagnostic feature for such children.
A centrally organized Iranian program would be of great
help in improving SFC evaluation in these patients.

Conclusion
The present study highlighted the fact that children with
SFC were often extensively and unnecessarily
investigated; not only resulting in a significant expense,
these routine investigations proved to be of little diagnostic
value. The need for coordination with a centrally
organized Iranian program is strongly being felt and
would certainly be helpful towards improving SFC
evaluation.
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