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Abstract 
Introduction: Paediatric febrile seizures represent the most common childhood seizure disorders. Febrile seizures are defined by the 

International League Against Epilepsy as “a seizure occurring in childhood after 1 month of age, associated with febrile illness not caused by an 

infection of the central nervous system, without previous neonatal seizures or a previous unprovoked seizure, and not meeting  criteria for other 

acute symptomatic seizures. Materials and Methods: This is a Prospective Comparative study. The study was conducted on 70 children 

admitted in the Department of Pediatrics at a Tertiary Care Teaching hospital for Complex febrile seizures, aged 3months to 5 years of age, who 

were diagnosed, evaluated with EEG, and treated for the complex febrile seizure; with a follow up after 2 weeks of the seizure episode, with a 

repeat EEG in the child. Results: Total no. of children enrolled in this study are 70. In these children; the comparison between early and late 

findings of EEGs were analysed and no statistically significant difference (p= 1.00) was found between the two Electroencephalograms 

performed early or late in the children with complex febrile seizures enrolled in our study. Conclusion: Our study concludes that there is no 

difference between an EEG performed early or an EEG performed late in children with complex febrile seizures, reflecting probable unnecessity 

in timing of the EEG in children with complex febrile seizures.  
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Introduction 

Paediatric febrile seizures represent the most common childhood 

seizure disorders. 

Febrile seizures are classified as Simple and Complex. A simple 

febrile seizure is a primary generalized, usually tonic-clonic attack 

associated with fever, lasting for a maximum of 15 minutes, and not 

recurrent within a 24-hour period. A complex febrile seizure is more 

prolonged (>15 minutes), is focal, and /or recurs within 24 hours. 

Majority of the febrile seizures are simple (70-75%), 9-35% of febrile 

seizures are complex[2]. 

There are no specific guidelines or recommendations on the timing or 

usefulness of an EEG in complex febrile seizure. According to the 

Cochrane review, there are no Randomized Control Trials to support 

or refute the use of EEG in complex febrile seizures[3].                                                                                           
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This prospective comparative study conducted in a Tertiary Care 

Institute, Hyderabad will analyse usefulness and compare early EEG 

findings (<2 weeks) and late EEG findings(>2weeks) in children aged 

3 months to 5 years presenting to the Paediatric Department with 

complex febrile seizures. 

Materials and Methods 
This prospective comparative study was conducted on 70 children 

admitted in the Department of Pediatrics at a Tertiary care Teaching 

hospital for Complex febrile seizures, aged 3months to 5 years of age, 

who were diagnosed, evaluated with EEG, and treated for the 

complex febrile seizure; with a follow up after 2 weeks of the seizure 

episode, with a repeat EEG in the child. 

Inclusion Criteria 

1. Children aged between 3 months and 5 years of age with first 

episode of complex febrile seizure. 

2. Children aged between 3 months and 5 years of age with 

recurrent complex febrile seizures. 

Exclusion criteria 

1.  Children aged less than 3 months or more than five years with a 

febrile seizure. 

2. Children with previous abnormal EEG showing epilepsy. 

3. Children presenting as a simple febrile seizure. 

4. Children presenting as unprovoked seizures. 

5. Children presenting with seizures due to metabolic abnormality or 

space occupying lesions. 

6. Children with a past history of neonatal seizures. 
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7. Children presenting with seizures due to any other cause (other 

than complex febrile seizure). 

Statistical Analysis 

The EEG performed in a child with complex febrile seizure in less 

than 2 weeks was compared with EEG in the child after 2 weeks using 

a standardised test for comparing non-parametric parameters, that is, 

the McNemar and the Sign test. The test was conducted using the 

IBM SPSS Statistics software. The result has been interpreted in the 

form of p value. With a p value of less than 0.05 being considered 

significant and p value greater than 0.05 being considered 

insignificant. Data was collected in a structured proforma and entered 

and managed on Microsoft excel sheet (Master chart). Data was also 

entered in to the IBM SPSS software for statistical analysis. 

 

Results 
Total no. of children enrolled in this study are 70. In these children; 

age wise distribution, sex wise distribution, biochemical parameters, 

variation in semiology of seizure, differences in the usage of 

antiepileptic, and the comparison between early and late findings of 

EEGs were analysed in the cases presenting with complex febrile 

seizures. 

 
Fig 1: Showing gender distribution among children with complex febrile seizures 

 

 
Figure 2: Showing semiology of seizure at presentation in children with complex febrile seizures. 
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Figure 3: Showing absolute values of children with RBS checked prior to the onset of complex febrile seizure.  

 
Figure 4: Showing serum calcium levels of the patients who presented with complex febrile seizures  

 
FiG  5: Showing the number of patients that underwent a neuroimaging (CT or MRI brain) in suspected cases after a complex febrile 

seizure and the subsequent results. 

 
Fig 6: Lumbar Puncture of Patients After Complex Febrile Seizure 
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Fig 7: Showing the number of children that were initiated with antiepileptic drug therapy after complex febrile seizure.  

 

Table 8: Showing the number of children with the findings of early (within 2 weeks) EEG of complex febrile seizure 

 
 

LATE (MORE THAN 2 WEEKS) EEG FINDINGS IN CHILDREN WITH COMPLEX FEBRILE SEIZURES 

Table 9 :showing the late EEG (more than 2 weeks) findings in children with complex febrile seizure. 

 
Discussion 

This prospective comparative study describes the comparative 

difference between EEG done early and late in children with complex 

febrile seizures admitted to a paediatric tertiary care centre. Along 

with the primary outcome other parameters in to consideration include 

age, sex preponderance, type of complex febrile seizure, associated 

family history, serum calcium levels, random blood sugar levels, 

neuroimaging, lumbar puncture if done have also been analysed. 

In our study, 41.4% (n= 29) were girls and 58.6%(n=41) were boys. It 

suggested a possible male preponderance of occurrence of complex 

febrile seizures in our study. This was in accordance with the study 

conducted by Maytal et. Al[1]. In our study, 2 episodes of generalized 

tonic clonic seizures within a 24 hour period showed the maximum 

preponderance comprising of 48.6% percent patients (n=34) and the 

least being 2.9%(n=2) children showing left focal seizures. Of the 2 

children with left focal seizures, 1 child showed an abnormal late 

(more than 2 weeks) EEG. 

In our study, 17.1%(n=12) has a first degree relative with febrile 

seizures or epilepsy. 82.9% did not have a positive family history. Of 

the 12 patients with a positive family history, 2 patients (16%) had an 

abnormal late EEG (more than 2 weeks). 25.7 %(n=17) patients did 

undergo a Random Sugar level at the onset of seizure.5.8% (n=1) 

showed hypoglycaemia. Euglycemic levels between 70-140 were 

maintained in 82.3% of patients (n=14). 11.7%(n=2) children showed 

hyperglycaemia. 

In our study 10% (n=7)  of the patients had hypocalcaemia. Normal 

calcium levels were estimated as between 8.5-11.5 mg/dl. 90% of the 

children showed eucalcemic levels. Of the 7 patients, only 1 patient 

 

EEG less than 2 weeks 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

V
a
l
i
d 

ABNORMAL, GSD 12 17.1 17.1 17.1 

ABNORMAL, MULTIFOCAL 

ENCEPHALOPATHY 
1 1.4 1.4 18.6 

ABNORMAL, RIGHT 

HEMISPHERIC FOCUS 
1 1.4 1.4 20.0 

NORMAL 56 80.0 80.0 100.0 

Total 70 100.0 100.0  

 

EEG more than 2 weeks 

 Frequency Percent 
Valid 

Percent 

Cumulati
ve 

Percent 

 

ABNORMAL, PO 
FOCUS 

1 1.4 1.4 1.4 

ABNORMAL, GSD 15 21.4 21.4 22.9 

NORMAL 54 77.1 77.1 100.0 

Total 70 100.0 100.0  
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had an abnormal late EEG as a finding. Other children showed normal 

findings in both early and late EEG. 

Neuroimaging was done in children in suspected cases and in children 

with an abnormal neurological examination. 35.7%(n=25) underwent 

NSG /CT /MRI as per age-appropriate imaging and all 25 patients 

showed no neuroimaging abnormality (which also included 2 cases 

with focal seizures). 11.4% children(n=8) underwent a lumbar 

puncture in our study. LP was an indication if the child was less than 

6 months old, an unimmunized child less than 1 year old and in 

children with clinical spectrum of meningitis. Initially, 74 patients 

were included in the study and 4 were excluded in accordance with 

CSF examination suggestive of meningitis and hence not fitting in the 

proper definition of febrile seizures. All 8 children in our study had a 

normal CSF examination. 

65.7%(n=46) of our patients were started on any of the first line 

traditional antiepileptic medication(Phenobarbitone, Valproate, 

Carbamazepine, Phenytoin). 34.3%(n=24) patients received no 

antiepileptic or a single dose of Benzodiazepine. It is found that there 

is a judicious use of antiepileptic without documented EEG electrical 

activity in our institute in children with complex febrile seizures. This 

stands in accordance with the Cochrane review on drug management 

in febrile seizures[7-13]. Limitations have been put forth in their 

metanalysis as the studies with use of AED in febrile seizures were of 

insufficient quality design and evidence. Maximum use with 

Phenytoin with 34.7% is reported in our study. 

A sample of a normal EEG report is depicted in the picture below. A 

normal EEG comprised of a child in a sedated state (sedated with 

melanin) with no spike and slow wave discharges with no asymmetry 

in the voltages noted. Comments on movement artifacts and sleep 

elements have also been duly noted. 

 

 
Abnormal sleep record showed bursts of generalized high voltage 

sharp and slow wave discharges. Any asymmetry in voltage between 

both hemispheres or any lateralization were also duly mentioned in 

the interpretation in abnormal EEGs. 

20% patients(n=14) showed an abnormal early EEG (performed 

within 2 weeks of seizure onset); 17%(n=12) showed an abnormal 

generalized seizure disorder as the most common EEG finding. 1 

EEG (1.4%) was reported as abnormal multifocal encephalopathy, 

and 1 EEG (1.4%) was reported as Abnormal, right hemispheric 

focus. 

The EEG was repeated after a duration of 2 weeks and the similar 

above recordings as described were noted. 16 patients showed an 

abnormal EEG (22.9%) of which 15 showed generalized seizure 

disorder and 1 EEG was reported to be abnormal with a bilateral 

parietooccipital focus. This above child however had a normal 

structure of brain on imaging. 

Of the 70 children enrolled in our study, 78.5%(n=55) showed similar 

findings in early EEGs and late EEGs.  10%(n=7) showed abnormal 

early EEG finding with normal late finding on EEG. 11.4%(n=8) 

showed normal early EEG finding with abnormal late finding on 

EEG. Of the 55 subjects with similar early and late EEG findings; 

14.5%(n=8) showed abnormality in both early and late EEG 

abnormalities and 85.5%(n=47) showed normal findings in both early 

and late EEGs. 

 

 
 

P value equal to 1.000(p>0.05); 95% cl 

No statistical significant difference was found between the two 

electroencephalograms performed early or late in the children with 

complex febrile seizures enrolled in our study. 

Conclusion 
Our study concludes that there is no difference between an EEG 

performed early or an EEG performed late in children with complex 

febrile seizures, reflecting probable unnecessity in timing of the EEG 

in children with complex febrile seizures.  
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