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Introduction: To evaluate the etiology and characteristics of children 
admitted to the emergency department with an acute convulsive 
epileptic seizure.
Methods: Data of patients who were admitted to the emergency 
department with a convulsive epileptic seizure were reviewed. The 
patients were divided into febrile seizure, first idiopathic non-febrile 
seizure, idiopathic epilepsy, symptomatic epilepsy, and symptomatic 
seizure groups. 
Results: A total of 335 children were included in the study. Febrile 
seizures were the most common cause of convulsive seizure (38.5% 
of all visits), followed by idiopathic epilepsy-related seizures (35.8%), 
symptomatic epilepsy-related seizures (8.1%), first non-febrile seizures 
(17.6%), and symptomatic seizures (1.5%). The mean age of the 
patients was 4.73 years, and it was significantly lower in patients with 
febrile seizures when compared to the other groups (p<0.001).
Conclusion: Knowing the characteristics of children admitted to the 
emergency department with a convulsive epileptic seizure is important 
to guide appropriate management and individualized follow-up. 
Keywords: Emergency department, children, epilepsy, convulsion, 
seizure 

Amaç: Çalışmanın amacı acil servise akut konvülzif nöbet ile 
başvuran çocukların özelliklerini ve etiyolojisini değerlendirmektir.  
Yöntemler: Acil servise akut konvülzif nöbet ile başvuran 
hastaların dosyaları geriye dönük olarak incelendi. Hastalar 
febril nöbet, idiyopatik ilk afebril nöbet, idiyopatik epilepsi, 
semptomatik epilepsi ve semptomatik nöbet olarak gruplara ayrıldı. 
Bulgular: Çalışmaya toplam 335 çocuk dahil edildi. İdiyopatik 
epilepsi ile ilişkili nöbetler (%35,8), semptomatik epilepsi ile ilişkili 
nöbetler (%8,1), ilk ateşsiz nöbetler (%17,6) konvülzif nöbetlerin en 
sık görülen nedeniydi (%38,5) ve devamında semptomatik nöbetler 
(%1,5) izledi. Hastaların ortalama yaşı 4,73 yıl iken, febril nöbet 
geçiren hastalarda diğer gruplara göre anlamlı olarak daha düşüktü 
(p<0,001).
Sonuç: Acil servise konvülzif epileptik nöbet ile başvuran çocukların 
özelliklerinin bilinmesi, hastaların uygun yönetimi ve takipleri için 
önemlidir.
Anahtar Kelimeler: Acil servis, çocuk, epilepsi, konvülziyon, nöbet
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 Introduction

Seizures are among the most common and frightening 
disorders in children admitted to the pediatric emergency 
department. They occur in approximately 4-10% of children 

and account for 1% of all emergency department visits.1 

Multiple disorders including febrile seizures, epilepsy, central 
nervous system infections, trauma, or intoxication may cause 
seizures in children.1 On the other hand, a number of non-
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epileptic events including syncope, breath-holding spells, or 
movement disorders may mimic epileptic seizures.

In this study, we aimed to document clinical and paraclinical 
characteristics of children who were admitted to the pediatric 
emergency department with convulsive epileptic seizures.

Materials and Methods

Hospital charts of children (ranging from 1 month to 18 years) 
who were admitted to the pediatric emergency department 
at Dr. Behçet Uz Children’s Hospital with convulsive epileptic 
seizures from January 01, 2013 to December 31, 2013 were 
retrospectively reviewed. Only the data on the last visit were 
included in the study for patients who were admitted to the 
emergency department more than one time during the study 
period. Patients with non-convulsive seizures, non-epileptic 
events including syncope, breath holding spells, movement 
disorders, or psychogenic events were excluded from the 
study. The study was approved by the institutional Ethics 
Committee. The seizures were classified as generalized tonic-
clonic and partial seizures according to the Commission on 
Epidemiology and Prognosis and the International League 
Against Epilepsy.2 Status epilepticus was defined as “a single 
epileptic seizure of more than 30 minutes or repeated epileptic 
seizures where consciousness was not regained between ictal 
events in a period of more than 30 minutes”.2 

The patients were divided into febrile seizure, first idiopathic 
non-febrile seizure, idiopathic epilepsy-related seizure, 
symptomatic epilepsy-related seizure, and symptomatic 
seizure groups.

A febrile seizure was defined as: 1) an epileptic convulsion 
that occurred in childhood between 6 months and five years 
of age; 2) associated with a fever greater than 38 °C; and 3) 
without previous neonatal seizure and intracranial infection 
or previous unprovoked seizure.3 Simple febrile seizures were 
classified either by generalization, lasted less than 15 minutes, 
and/or occurred once during a 24-hour period. On the other 
hand, they were classified as complex febrile seizures when 
they lasted more than 15 minutes, had focal features at any 
time, and/or recurred within a 24-hour period.4

First, the non-febrile seizure was defined as an unprovoked 
seizure in children who had not experienced any seizure 
previously other than febrile seizures. If the probability was 
increased for further seizures, epilepsy diagnosis was made 
in patients with a first afebrile seizure. This was similar to the 
general recurrence risk (at least 60%) after two unprovoked 
seizures.

An epilepsy-related seizure was defined as; 1) a convulsive 
epileptic seizure that was not symptomatic; 2) occurring in a 
child with a previous diagnosis of idiopathic epilepsy; 3) when 

the seizure was the second unprovoked seizure; 4) leading 
to the diagnosis of idiopathic epilepsy; or 5) one unprovoked 
seizure and an evidence for the probability of further seizures 
similar to the general recurrence risk (at least 60%) after two 
unprovoked seizures.5

Symptomatic epilepsy was defined as; 1) an epilepsy of an 
acquired or genetic cause; 2) associated with gross anatomic 
abnormalities and/or clinical features; and 3) indicative of 
underlying disease or condition, such as developmental and 
congenital disorders associated with cerebral pathologic 
changes (whether genetic or acquired in origin). Idiopathic 
epilepsy was defined as an epilepsy of presumed and 
predominately genetic or genetic origin. This type generally 
has no gross neuroanatomic abnormality such as epilepsies 
with presumed multigenic or complex inheritance.6 An acute 
symptomatic seizure was defined as a convulsive epileptic 
seizure in a normal child with no neurological history within 1 
week from an identified acute neurologic insult.

The data including age, gender, prior history of seizures, 
seizure characteristics, neurologic examination findings, 
electroencephalography (EEG), neuroimaging findings, seizure 
management, and short-term outcome (discharge/admission/
intensive care referral/death) were compared between the 
seizure groups. 

Statistical Analysis

The data were analyzed using SPSS for Windows software 
package, version 20.0 (SPSS, Chicago, IL). Continuous 
variables were expressed as mean ± standard deviation or 
interquartile range. Pearson’s chi-square test or Fisher’s exact 
test was used where appropriate for analysis of between-
group differences in discrete variables. A p-value of less than 
0.05 was considered statistically significant.

Results

A total of 335 children (177 boys and 158 girls) presented 
to the emergency department with an attack of convulsive 
epileptic seizures during the 12-month period and were 
enrolled in the study. During the study period, the number of 
visits to the emergency department was 118.518. Therefore, 
0.28% of all visits for the 12-month study period were due to 
seizure disorders.

Overall, febrile seizures were the most common cause of 
convulsive seizure (38.5% of all visits), followed by idiopathic 
epilepsy-related seizures (35.8% of all visits), symptomatic 
epilepsy-related seizures (8.1% of all visits), first non-febrile 
seizures (17.6% of all visits), and symptomatic seizures (1.5% 
of all visits). Among the 129 patients with febrile seizures, 
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93 (72.1%) had simple, and 36 (27.9%) had complex febrile 

seizures (Table 1).

The etiologies of epilepsy in the symptomatic epilepsy group 
were perinatal events in 17 patients, cerebral malformation 
in four patients, neurodegenerative disorders in four 
patients, and neurofibromatosis and posttraumatic epilepsy 
in one patient each. The causes of seizures in patients with 
symptomatic seizures were intracranial hemorrhage in three 
patients and encephalitis and meningitis in one patient each 
(Table 1).

The mean age of the patients was 4.73 years, which was 
significantly lower in patients with febrile seizures compared 
to the other groups (p<0.001). Generalized tonic-clonic 
seizure was the most common seizure type (n=300; 90.9%), 
and it was significantly more common in patients with febrile 
seizures (p=0.043).

An infection was identified in all patients with febrile seizures, 
including 24% of patients with first non-febrile seizure, 21% 
of patients with idiopathic epilepsy, and 7% of patients with 
symptomatic epilepsy (p<0.001). Overall, 26 (7.8%) children 
had a prior neurodevelopmental disorder such as cerebral 
palsy or cerebral malformations. Prior neurologic abnormalities 
were identified in all patients within the symptomatic epilepsy 
group, however, none were identified in the other groups.

EEG was performed in 167 of the 330 patients. Among these 
children, the rate of EEG abnormalities was significantly lower 
in patients with febrile seizures when compared to the other 
groups (p<0.001) (Table 2, 3).

Neuroimaging studies that were obtained in 43.9% of 
patients revealed abnormalities, in 13.3% of patients 
with first non-febrile seizures, 20.2% of patients with 

idiopathic epilepsy, 45.5% of patients with symptomatic 

epilepsy, and was not determined in patients with febrile 

seizures (p<0.001). Fourteen (9.5%) patients had cerebral 

magnetic resonance imaging (MRI) abnormalities relevant 

to seizure disorders, including cerebral malformations in 

four (1.2%), potential neurodegenerative disorders in four 

(2.7%), intracranial hemorrhage in three (2.0%) patients, 

and potential encephalitis and posttraumatic epilepsy in 

one (0.7%) patient each. Abnormal results of physical and 

neurological examinations found in all 14 of these children 

were encephalopathic or focal motor deficient (Table 2, 3).

A family history of epilepsy was determined in 16% of patients 

with non-febrile seizures, in 12% of patients with idiopathic 

Table 1. Etiologic distribution of patients admitted to the 
emergency department with a convulsive epileptic seizure

Etiology Number, (%)

Febrile seizure 129 (38.5)

Simple 93 (27.8)

Complicated 36 (10.7)

First afebrile seizure 59 (17.6)

Idiopathic 54 (16.1)

Seizure due to acute neurologic pathology 5 (1.5)

Intracranial hemorrhage 3 (0.9)

Encephalitis 1 (0.3)

Meningitis 1 (0.3)

Epilepsy 147 (43.9)

Idiopathic epilepsy 120 (35.8)

Symptomatic epilepsy 27 (8.1)

Perinatal events 17 (5.1)

Cerebral malformation 4 (1.2)

Neurodegenerative disorders 4 (1.2)

Neurofibromatosis 1 (0.3)

Posttraumatic epilepsy 1 (0.3)

Table 2. Characteristics of patients admitted to the emergency 
department with a convulsive epileptic seizure

Parameter Number ± SD, (%)

Number 335

Mean age at admission, years 4.73±4.07 
(2 month-17 years) 
(median 3)

Sex	

Female 158 (47.2)

Male 177 (52.8)

Infection at admission 175 (52.2)

Upper respiratory infection 159 (47.5)

Lower respiratory infection 7 (2.1)

Acute gastroenteritis 8 (2.4)

Acure urinary tract infection 1 (0.3)

Seizure type

Generalized 304 (90.7)

Focal 31 (9.3)

Acute anticonvulsant treatment 109 (32.5)

Rectal/i.v. diazepam 48 (14.3)

i.v. midazolam 19 (5.7)

Multiple 42 (12.5)

Prior neurologic abnormalities 26 (7.8)

Outcome 

Discharged 289 (86.3)

Referral to intensive care unit 43 (12.8)

Death 3 (0.9)

Abnormal interictal EEG 115/168 (68.5)

Status epilepticus 19 (5.7)

Patients underwent neuroimaging,
MRI (n=106), CT (n=14), TF USG (n=24)

147 (43.9)

Normal 113 (76.9)

Abnormal findings irrelevant to diagnosis 20 (13.6)

Abnormal findings relevant to diagnosis 14 (9.5)

SD: Standard deviation, EEG: Electroencephalography, MRI: Magnetic resonance 
imaging, CT: Computed tomography, USG: Ultrasonography, i.v.: Intravenous
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epilepsy, in 7% of patients with febrile seizures, and was not 

determined in patients with symptomatic epilepsy. The rate 

of family history of febrile seizures was significantly higher 

in the febrile seizure group when compared to the other 

groups (p<0.001) (Table 3). Acute anti-convulsant drugs were 

administered to control seizures in 106 (32.1%) patients in 

the emergency department. In 94.5% of them, seizures were 

resolved with the first or second line of anti-epileptic drugs 

(two doses of benzodiazepines and phenytoin). The overall 

rate of status epilepticus was not high and ranged from 3.7% 

to 6.7% among the groups (Table 2).

After emergency management in the emergency department, 

286 (86.6%) patients were discharged, 41 (12.4%) were 

referred to the intensive care unit, and three (1%) patients 

died. The percentage of patients who were referred to the 

intensive care unit was highest in the idiopathic epilepsy 

group (21.7%). Two patients in the first non-febrile seizure 

group and one in idiopathic epilepsy group died, however, no 

death was observed in other groups (Table 2, 3). Interestingly, 

all the children who died were pre-diagnosed with inborn 

errors of metabolism. The cause of death in the emergency 

department was severe metabolic acidosis-related cardiac 

arrest in these children.

Table 3. Comparisons of demographic and clinical data of patients admitted to emergency department with convulsive epileptic seizure 

Total, 
n=335*

Patients with 
Febrile seizure, 

Patients with first 
idiopathic afebrile 
seizure

Patients with 
idiopathic 
epilepsy

Patients with 
symptomatic 
epilepsy, n=27

   p

Number (%) 330 129 (38.5) 54 (16.1) 120 (35.8) 27 (8.1)

Mean age at admission, n ± SD, 
(range)

4.73±4.07 (2 
month-17 years) 
(median: 3)

2.34±1.3 (0.6-
6.5)  median: 2

5.9±4.5 (0.2-16)  
median: 4.7

6.5±4.5 (0.2-17) 
median: 6

5.9±4.2 (0.9-16) 
median: 5.5

<0.001

Sex

 Female, n (%) 154 (46.7) 62/48.1 27/50 54/45 11/40.7 0.83

 Male, n (%) 176 (53.3) 67/51.9 27/50 66/55 16/59.3

Family history of

Epilepsy 33 (10.0) 9 (7.0) 9 (16.7) 15 (12.5) 0

Febrile seizure 28 (8.5) 24 (18.6) 1 (1.9) 3 (2.5) 0

Infection at admission, n (%) 170 (51.5) 129/100 13/24.1 26/21.7 2/7.4 <0.001

Seizure type, n (%)

Generalized 300 (90.9) 124/96.1 46/85.2 105/87.5 25/92.6 0.043

Focal 30 (9.1) 5/3.9 8/14.8 15/12.5 2/7.4

Acute anticonvulsant treatment, n (%) 106 (32.1) 41/31.8 15/27.8 43/35.8 7/25.9 0.63

Rectal/i.v. diazepam 47 (44.3) 27/65.9 6/40 12/27.9 2/28.6

i.v. midazolam 18 (17) 6/14.6 3/20 7/16.3 2/28.6

Multiple 41 (38.7) 8/19.5 6/40 24/55.8 3/42.9

Prior neurologic abnormalities, n (%) 26 (7.9) 0 0 0 26/100 <0.001

Outcome, n (%) 

Discharged 286 (86.6) 123/95.3 44/81.5 93/77.5 26/96.3

Referred to intensive care unit 41 (12.4) 6/4.7 8/14.8 26/21.7 1/3.7

Death 3 (1) 0 2/3.7 1/0.8 0

Abnormal interictal EEG, n (%) 114/167 (68.3) 7/30.4 13/59.1 79/80.6 15/62.5 <0.001

Status epilepticus, n (%) 18 (5.5) 6/4.7 3/5.6 8/6.7 1/3.7

Patients underwent neuroimaging n (%) 142 (43.0) 16/12.4 15/27.8 89/74.2 22/81.5 <0.001

(MRI=106, CT=14, USG=24)

Normal 112 (78.8) 16/100 13/86.7 71/79.8 12/54.5 <0.001

Abnormal 30 (21.1) 0 2/13.3 18/20.2 10/45.5

Irrelevant to diagnosis 20 (13.9) 0 2 18 0

Relevant to diagnosis 10 (7.0) 0 0 0 10

SD: Standard deviation, EEG: Electroencephalography, i.v.: Intravenous, MRI: Magnetic resonance imaging, CT: Computed tomography, USG: Ultrasonography, *five patients with 
symptomatic seizures were excluded from comparison analyses
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Discussion

In this report, we conducted an exploratory study to characterize 
children who were admitted to the pediatric emergency 
department for convulsive epileptic seizures. Previous studies 
reported that seizures accounted for approximately 1-2% of 
all pediatric emergency department visits.7-11 In our study, 
only 0.28% of all emergency department visits were due to a 
convulsive epileptic seizure. The very low incidence of seizures 
among all pediatric emergency department visits may be 
due to the fact that emergency departments in Turkey have 
become a common place for both urgent and non-urgent 
child healthcare provision. During 2013, the total number of 
emergency department visits was 87 million. This number of 
admittance was higher than the total population of Turkey.12

Similar to previous reports, febrile seizures were the first 
most frequent cause of convulsive epileptic seizures in 
patients admitted to the emergency department during the 
study period.9,10,13,14 It has been previously reported that 
about 10-40% of children with febrile seizures had a family 
history.14-16 In our series, a family history of febrile seizures 
was obtained in 18.6% of children with these same seizures, 
which was significantly higher than those in other groups. 
This may suggest that emergency physicians should consider 
a diagnosis of febrile seizure when a child presents with a 
seizure and/or has a family history of febrile seizures.

The incidence of first non-febrile seizures in our study was 
17.6%, which was lower than a previously reported rate 
of 29%.14 In our series, the percentage of acute neurologic 
insult (i.e., cerebral hemorrhage as a cause of seizure) was 
1.5%. This was consistent with the previously reported 
rate of 2%.10 Although it has been demonstrated that only 
a minority of children who presented with a seizure had an 
acute neurologic insult, a high index of suspicion must be 
maintained in order to adequately manage and diagnose the 
proper cerebral disorder.

Neuroimaging studies are not recommended in children 
presenting with a simple febrile seizure.17 Even for children 
with first complex febrile seizures, the risk of intracranial 
pathologic conditions that require emergency neurosurgical 
or medical intervention is low. This suggests that routine 
emergency neuroimaging for this population is unnecessary.18 

Interestingly, no patient presenting with febrile seizures had 
neuroimaging abnormalities in our series, which is consistent 
with these reports. However, clear evidence-based guidelines 
regarding complex febrile seizures are lacking. Therefore, 
clinical findings remain the most important tool for identifying 
children with complex febrile seizures who are candidates 
for neuroimaging evaluation.19 Currently, MRI studies are 
considered to be the method of choice for an accurate 

diagnosis after a first non-febrile seizure presentation.20 In our 
series, neuroimaging investigations revealed abnormalities in 
13.3% of patients with first non-febrile seizures, in 20.2% 
of patients with idiopathic epilepsy-related seizure, and 
45.5% of patients with symptomatic epilepsy-related seizure. 
However, only 14 patients with neuroimaging abnormalities 
were relevant to seizures. Similarly, 13 (4.1%) of the 319 
children who underwent imaging for a first episode of non-
febrile seizure with focal manifestations were found, in a 
previous study, to have clinically urgent intracranial pathology 
resulting in a change of initial patient management.21 In 
another report on 319 patients who were admitted to the 
emergency department with a first attack of seizure, 61 
underwent neuroimaging studies and 16 patients were found 
to have abnormal imaging findings.14 Fourteen of these 16 
patients showed abnormal brain imaging results and were 
predicted from their clinical histories as well as the physical 
and neurological examinations.14 Thus, it can be suggested 
that emergent brain imaging studies should not be routinely 
performed in children who present with a seizure and have 
no known history of head injury, have normal physical and 
neurological examinations, and/or no acute symptomatic 
cause other than fever.

It has been reported that EEG’s performed for new-onset 
seizures show epileptiform discharge in approximately 18% 
to 56% of children.22 More than half of the children presented 
with a seizure had epileptiform discharges in our series, except 
for the patients with febrile seizures. Thus, EEG should be 
considered in the diagnostic evaluation of patients presenting 
with non-febrile seizures.

Benzodiazepines are the anti-convulsant drugs of choice 
for the management of an acute seizure. When seizure 
activity persists despite repeated doses of benzodiazepines, 
intravenous phenytoin is recommended. In our series, seizures 
were stopped in approximately two-thirds of patients before 
they arrived at the emergency department. Of the remaining 
one-third, 18 patients did not respond to benzodiazepines 
and phenytoin administration, and required midazolam and/
or thiopental coma in the intensive care unit. In a previous 
study, it was reported that 5% of seizures were still ongoing 
upon arrival to the emergency department.10 In another 
study, 5% of all children who presented with a seizure were 
diagnosed with status epilepticus.9 Although the majority 
of the seizures stopped before arrival to the emergency 
department, it was imperative to administer the appropriate 
anti-convulsant medication and arrange intensive care referral 
in case of status epilepticus.

Study Limitations

The main limitation of the study is its retrospective design. In 
addition, MRI’s with abnormal findings were not re-reviewed 
by the radiologists for the study purpose.
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Conclusion

Febrile seizures are the most common in children admitted 
to the emergency department with a convulsive seizure. 
We show that a seizure may be an initial manifestation of 
a wide variety of disorders, including serious acute cerebral 
insults. Knowing the characteristics of children admitted 
to the emergency department with a convulsive epileptic 
seizure is important to guide appropriate management and 
individualized follow-up.
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