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Abstract:  
Background: Non-febrile or afebrile seizures may indicate epilepsy. Afebrile seizures have many causes. Physicians 
attempting to determine the cause of an afebrile seizure should obtain more information with the help of detailed clinical 
history, electroencephalography and neuroimaging. The study is an effort to determine the frequency of abnormal 
electroencephalograph in children presenting with afebrile seizures 
Methodology: This cross sectional study was conducted at Medicine Unit II, Department of Pediatric, Mayo Hospital, Lahore 
from 8-5-2018 to 8-11-2018. Total 100 children undergo EEG. All EEG were performed and abnormal EEG was labeled. All 
data was entered is specially designed Performa. 
Results: The mean age of the patients was 6.58±3.42 years. There were 56(56%) males and 44(44%) females in our study. 
The mean duration of first episode was 2.98±0.79. There were 49(49%) patients with abnormal EEG findings while 51(51%) 
had no abnormal EEG findings. There was no significant association between Abnormal EEG and age groups. There was no 
significant association between Abnormal EEG and duration of first episode as the p-value was not significant (p-
value=0.49).  
Conclusion: The frequency of abnormal EEG in children presenting with afebrile seizures was EEG abnormalities were seen 
in 49% patients. 
Keywords: Abnormal electroencephalo graph, children, afebrile seizures 
 

Introduction 

Nonfebrile or afebrile seizures may indicate underlying 
disease or epilepsy. The patient history can often 
distinguish epileptic seizures from nonepileptic disorders 
by identifying the events directly preceding the 
convulsion, associated conditions, and details of the 
seizure, including triggers, length, and type of 
movements.

1
 Afebrile seizures have many causes. 

Physicians attempting to determine the cause of an 
afebrile seizure should obtain more information with the 
help of a detailed clinical history, 
electroencephalography, and neuroimaging.

2
  

Electroencephalogram has long been an integral part of 
evaluation of a child with first episode of afebrile seizure. 
Several studies have backed up its routine use in 
pediatric neurology till date and management guidelines 
also have adopted it.

3
 Electroencephalography should be 

performed 24 to 48 hours after a first seizure because of 
its substantial yield and ability to predict recurrence. 
Neuroimaging is recommended for adults, infants, and 
children who have cognitive or motor developmental 
delay or a focal seizure.

1
 

One study showed that frequency of abnormal EEG was 
40% in children presenting with afebrile seizures.

4
 

Shinnar et al., found EEG abnormalities in 42.05% 
patients in the study conducted by them.

5
 These findings 

were consistent with similar observations made and King 
et al.

6
 They reported EEG abnormalities in 34% and 51% 

depending upon the time of EEG (less than 24 vs after 24 
hrs of seizures).

7
 Rasool et al., in a study conducted in 

Kashmir (India), showed that the frequency of abnormal 
EEG was 56.2% in children presenting with afebrile 
seizures.

8
 

The rationale of this study is to determine the frequency 
of abnormal EEG in children presenting with afebrile 
seizures. Literature has shown that the frequency of 
abnormal EEG was very high in children with afebrile 
seizures. But there is no local evidence available which 
could show the extent of problem in local population. So 
through this study, we want to get the evidence so that 
we may be able to implement the results of this study in 
future and will be able to recommend to screen the 
children with afebrile seizures and manage neonate 
accordingly. This will help to improve our practice and 
local guidelines for screening of children with afebrile 
seizures. 

Materials and Methods: 

Here a Cross sectional study was conducted at Medicine 
Unit II, Department of Pediatric, Mayo Hospital, Lahore 
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for a duration of 6 months after approval of synopsis i.e. 
8-5-218 to 8-11-2018. Sample size of 100 children is 
calculated with 95% confidence level, 10% margin of 
error and taking expected percentage of abnormal EEG 
i.e.40% in children with afebrile seizures. After approval 
of the ethical committee, Children of age1-12 years, of 
either gender presenting with afebrile seizures (as per 
operational definition) were included. Patients with 
seizure due to toxin or trauma (on medical record), those 
with chronic neurologic illness like cerebral palsy, mental 
retardation, and pervasive development disorders (on 
clinical examination), or Children with second episode of 
seizures (on history) were excluded.  

Total 100 children who met the inclusion criteria were 
included in the study from emergency of Department of 
Pediatrics, Mayo Hospital, Lahore. After taking informed 
consent from parents, demographic variables (name, 
age, and duration of seizures) were also obtained. Then 
parents were advised to present in OPD after 4 days of 
seizures. Then all children undergo EEG by using 18-
channel EEG machine (Model EE 18) from Recorder and 
Medicare System under general anesthesia. All EEG were 
performed by a single senior consultant with assistance 
of researcher. Abnormal EEG was labeled (as per 
operational definition).  

The data was entered and analyzed through SPSS version 
20. Quantitative variables like age and duration of 
seizures were presented as mean and Standard 
Deviation. Qualitative variables like gender and abnormal 
EEG was presented as frequency and percentage. Data 
was stratified for age, gender and duration of seizures. 
Post-stratification, chi-square test was applied with P-
value ≤0.05 was taken as significant. 

Results: 

The mean age of the patients was 6.58±3.42 the 
minimum age was 1 year and maximum was 12 years as 
shown in Table-1. There were 56(56%) males and 
44(44%) females in our study (Table-2). The mean 
duration of first episode was 2.98±0.79 the minimum 
duration was 2 and maximum was 4 as described in 
Table-3. There were 49(49%) patients with abnormal EEG 
findings while 51(51%) had no abnormal EEG findings as 
shown in Table-4. There was no significant association 
between Abnormal EEG and age groups as the p-value 
was not significant. (p-value-0.18) as presented in Table-
5. There was no significant association between 
Abnormal EEG and gender as the p-value was not 
significant (p-value=0.074) described in Table-6. There 
was no significant association between Abnormal EEG 
and duration of first episode as the p-value was not 
significant (p-value=0.49) as shown in Table-7. 

 

Table 1: Age of patients 

N 100 

Mean 6.58 

Standard Deviation 3.42 

Min 1.0 

Max 12.0 

Table 2: Gender of patients 

 Frequency Percent 

Male 56 56.0 

Female 44 44.0 

Total 100 100.0 

Table 3: Descriptive statistics for duration of First 
episode 

N 100 

Mean 2.98 

Standard Deviation 0.79 

Min 2.0 

Max 4.0 

Table 4: Abnormal EEG Findings 

 Frequency Percent 

Yes 49 49.0 

No 51 51.0 

Total 100 100.0 

Table 5: Abnormal EEG Findings stratified for Age 

Age groups Abnormal EEG Total 

Yes No 

1-4 16(32.7%) 17(33.3%) 33(33%) 

5-8 17(34.7%) 10(19.6%) 27(27%) 

9-12 16(32.7%) 24(47.1%) 40(40%) 

Total 49(100%) 51(100%) 100(100%) 

Chi-square= 3.41, p-value= 0.18 

Table 6: Abnormal EEG Findings stratified for Gender 

Gender Abnormal EEG Total 

Yes No 

Male 23(46.9%) 33(64.7%) 56(56%) 

Female 26(53.1%) 18(35.3%) 44(44%) 

Total 49(100%) 51(100%) 100(100%) 

Chi-square= 3.20, p-value= 0.074 

Table 7: Abnormal EEG Findings stratified for Duration of 
First Episode 

Duration of First Episode Abnormal EEG Total 

Yes No 

2 16(32.7%) 16(31.4%) 32(32%) 

3 16(32.7%) 22(43.1%) 38(38%) 

4 17(34.7%) 13(25.5%) 30(30%) 

Total 49(100%) 51(100%) 100(100%) 

Chi-square= 1.44, p-value= 0.49 

Discussion: 

Afebrile seizures are one of common problem in children 
of all ages. This might be due to birth asphyxia, 
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neurocysticercosis and nervous system infections and 
other risk factors.

9 
The basis of incidence can be 

evaluated by EEG. It is mostly useful in investigating 
afebrile epileptic seizures and its risk of recurrence. It is 
advantageous to perform neuroimaging in children who 
had two or more afebrile epileptic seizures and who do 
not have EEG features of idiopathic epilepsy. Magnetic 
resonance imaging is superior to computed tomography 
in demonstrating elusive rain developmental 
abnormalities.

2
 

According to Rasool et al 2012 
10 

their sample of patients 
constituted male (58.7%) and (41.3%) females. In their 
study abnormal EED findings were present among 
(58.7%) males and (38.6%) females. Male preponderance 
was at par with studied conducted by Rasool et al, 
Simone Carreiro et al and Maytal J also reported male 
preponderance with the incidence in males being 58.7%, 
55.3% and 51.51%. 

8, 11
 Whereas our study also reported 

similar findings. Whereas in our study abnormal EEG 
findings were 46.9% among males and 53.1% among 
females. These findings were different from the findings 
of our study as in our study females were dominating. 

According to Tinmaswala et al 2015 in the age group of 
6m-6yrs the most common type of seizures seen were 
complex febrile seizures and their frequency was 61.11%. 
12

 Another study by Akhter Rasool et al 
10

 found that in 
between 6m-6yr the incidence of complex febrile 
seizures to be 55% and the incidence of generalized and 
partial seizures and of undetermined seizures to be 32%, 
8% and 5% respectively. Various types of seizures after 
6yr observed were generalized, partial and complex 
seizures which were seen in 47.7%, 44.3% and 5.1% 
patients respectively. Tinmaswala et al 2015 conducted a 
study to find out incidence of EEG abnormalities in first 
onset afebrile and complex febrile seizures. In their study 
EEG abnormalities were found in 40% patients.

12 
Shinnar 

et al.,
5
 found EEG abnormalities in 42.05% patients in the 

study conducted by them. Another study conducted by 
King et al., reported EEG abnormalities in 34% and 51 % 
depending upon the time of EEG.  

In case of first episode of complex febrile seizures EEG 
abnormalities were reported by Yucel o et al 

13
 to be 

44.65%. These above reported findings are similar to the 
findings of our study as in our study the frequency of 
abnormal EEG findings was 49%. The only study which 
reported completely different results was done by 
Maytal et al 

6,11
 in this study EEG abnormalities found 

was 0%. On analyzing individual abnormalities in EEG, 
King et al

 6
 reported that EEG is less likely to be abnormal 

if done late after episode of seizure.  

The incidence of neuroimaging abnormality compared 
too many other studies such as those done by Poudel et 
al, Rasool et al, Kalnin et al, Mathur et al, Mohammadi et 

al which showed neuroimaging abnormality to be around 
27 % to 35% in new onset afebrile seizures

 9, 10, 14-16 
. 

According to Rasool et al 2012 EEG abnormality was 
found in 56.2% patients.

10
 Shinnar et al. found EEG 

abnormality to be present in 42% of patients. These 
findings are also similar to the findings of our study as 
previously discussed the frequency of abnormal EEG in 
our study was 49%. These findings were also consistent 
with similar observations made by Al-Sulaiman et al.

17
 

and Doose et al. 
18 

Similar observations were made by 
Baheti et al.,

19
 Jasons et al.,

20
 and Gilbert et al., 

21
.  

Conclusion: 

The frequency of abnormal EEG in children presenting 
with afebrile seizures was EEG abnormalities were seen 
in 49% patients.EEG findings help in identifying the brain 
developmental abnormalities among children with 
afebrile seizures particularly among the infantile age 
groups.  
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