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ABSTRACT
Background. Seizures are one of the most common causes of pediatric admissions to hospitals in children. This
study aims to identify the clinical profile and outcome of first seizures in children.
Methods. Children who presented to the pediatric neurology outpatient clinic and pediatric emergency service
with a first-time seizure and aged one month through 18 years old were enrolled to the study. At the time of the
study, enrolled children were categorized into three study groups according to seizure characteristics: febrile
seizure, nonfebrile-provoked seizure and, unprovoked seizure.
Results. The study group consisted of 138 children. Of the 138 patients, 60 (43%) had febrile first seizures, 23
(17%) had nonfebrile-provoked first seizures, and 55 (40%) had unprovoked first seizures. The patients did not
experience the recurrence of a seizure by the treatment of underlying cause at the eighteenth month and the
eighth year follow-up in the nonfebrile-provoked seizure group. Among the children admitted for unprovoked
first seizures, 33 (60%) patients had seizure recurrence during 18 month follow-up and 36 (82%) patients had
seizure recurrence during eight year follow-up. Seizure recurrence rate was statistically higher in patients with
abnormal EEG and cranial MRI findings in the unprovoked seizure group (p <.05).
Conclusions. The patients with provoked first seizure did not develop epilepsy during eight year follow-up.
However, 36 patients with unprovoked seizures were diagnosed with epilepsy during eight year follow-up. It
is essential to determine the causes of the seizures and treat the condition.
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A seizure is a common neurological symptom
and one of the most frequent reasons for
hospital admissions in children.1 It is suggested
that approximately five percent of children will
experience at least one episode of seizure in
the first 16 years of life. The risk of seizures is
higher in children less than three years of age
and decreases with age.2,3
Seizures can be caused by an isolated event
related to an acute situation, such as central
nervous system infection, trauma, metabolic
abnormality, toxic exposure, fever, or can occur

unprovoked in the absence of precipitating
factors.4,5 Febrile seizures are the most common
type of seizure seen in the pediatric population,
especially in children younger than five years
of age.6,7
While a seizure is defined as the occurrence
of signs or symptoms due to abnormal or
synchronous electrical activity in the brain,
there is a paucity of data regarding acute
seizures in children. In this study, we aimed to
identify the clinical profile and outcome of first
seizures in children.
Material and Methods
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This prospective cross-sectional study was
performed on children who were admitted with
a history of seizure, to the pediatric neurology
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outpatient clinic and pediatric emergency
service from January 1, 2010 to December
31, 2010. Demographic data, clinical reports,
laboratory data, cranial magnetic resonance
imaging (MRI), and electroencephalography
(EEG) results of the included patients were
recorded and reviewed. The study protocol
was approved by the Clinical Research Ethics
Committee of Süleyman Demirel University
(number: 2010/19-7). Informed consent was
obtained from the parents.
Children who presented to the pediatric
neurology outpatient clinic and pediatric
emergency service with a first-time seizure
and aged one month through 18 years old were
enrolled to study. Patients were excluded in
the study if they had received any antiepileptic
drug or had been diagnosed with epilepsy.
In each patient the following laboratory tests
were obtained: white blood count, C-reactive
protein, serum electrolytes, and blood sugar.
Electroencephalography was performed in
all patients and cranial MRI was performed
wherever indicated.
Patients were followed up in our pediatric
neurology outpatient clinic. At the time of the
study enrollment, children were categorized
into three study groups according to seizure
characteristics: febrile seizure, nonfebrileprovoked seizure, and unprovoked seizure.
The data on seizure types were collected by
definitions of parents. The seizure types were
classified according to the International League
Against Epilepsy classification of seizure
types and the epilepsies.8 A febrile seizure was
classified as complex febrile seizure if it is focal,
prolonged (with a duration of >15 minutes), or
recurrent within 24 hours.7 During 18 months
follow-up, the patients were clinically examined
every three months. For the long-term followup, data on recurrent seizures were collected
by interviews of guardians by telephone in the
eighth year.
Statistical analysis was performed using
Statistical Package for the Social Sciences
software program version 21.0. Categorical
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variables were summarized using percentages.
Continuous variables were summarized
using means. The Chi-square test and Fisher’s
exact test were used for comparison between
independent groups of categorical data. For all
statistical tests, values of p < 0.05 (two-tailed)
were considered statistically significant.
Results
A total of 138 children were enrolled and
evaluated of whom 55 (40%) were females and
83 (60%) males, the mean age was 42 months.
In total, 126 (91%) patients had generalized
seizures and 12 (9%) patients had focal
seizures. Cranial MRI was obtained in 110
patients and was normal in 88 (80%) patients.
Electroencephalography was obtained in 138
patients and was normal in 105 (76%) patients.
Of the 138 patients, 60 (43%) had febrile first
seizures, 23 (17%) had nonfebrile-provoked first
seizures, and 55 (40%) had unprovoked first
seizures (Table I). Out of a total of 108 patients,
78 (72%) patients had seizure recurrence during
eight year follow-up.
Table I. Demographic characteristics and clinical
features of patients presenting with first seizure.
Gender
Female
Male
Age (months)(means ±SD)

55 (40%)
83 (60%)
42 months

Seizure type
Generalized
Focal

126 (91%)
12 (9%)

Cranial MRI
Normal

88 (80%)

Abnormal

22 (20%)

EEG findings, n (%)
Normal

105 (76%)

Abnormal

33 (24%)

Seizure characteristics
Febrile seizure

60 (43%)

Nonfebrile-provoked seizure

23 (17%)

Unprovoked seizure

55 (40%)

MRI: magnetic resonance imaging, EEG:
electroencephalogram.
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Febrile first seizures
Among the children admitted for febrile first
seizures during the study period, 13 patients
had complex febrile seizures and 47 patients had
simple febrile seizures. The mean age was 24
months. During 18 month follow-up, 28 (47%)
patients with febrile first seizures had seizure
recurrence. Of 28 patients, 19 had complex
febrile seizures and 9 had simple febrile seizures.
At eight year follow-up, among all 55 patients,
22 (40%) patients had no seizure recurrence.
A total of 33 (60%) patients had febrile seizure
recurrence at eight year follow-up (Table II). Of
33 patients, 21 had complex febrile seizures and
11 had simple febrile seizures.
Nonfebrile-provoked first seizures
Among the children admitted for provoked
first seizures during the study period, 12
patients had central nervous system infection,
six patients had head trauma, three patients had
hyponatremia, one patient had carbon monoxide
poisoning, one patient had hypocalcemia and
hypomagnesemia. The patient who had both
hypocalcemia and hypomagnesemia was found
to carry a homozygous mutation in the TRPM6
gene. During 18 month follow-up, patients
with nonfebrile-provoked first seizures had no
seizure recurrence. At the eight year follow-up,
nine patients still had no seizure recurrence.
Unprovoked first seizures
Among the children admitted for unprovoked
first seizures during the study period, 22 (40%)
patients had only one seizure and 33 (60%)
patients had seizure recurrence during 18
month follow-up. At eight year follow-up, in a

total of 44 patients, eight patients (18%) still had
no seizure recurrence and three patients with a
single seizure had seizure recurrence. Thirty-six
(82%) patients had seizure recurrence at eight
year follow-up. Twenty-one (78%) patients with
abnormal EEG findings had seizure recurrence
at 18 month follow-up. Thirteen (81%) patients
with abnormal cranial MRI findings such as
ischemic gliosis and mesial temporal sclerosis
had seizure recurrence during 18 month followup. Seizure recurrence rates were statistically
higher in patients with abnormal EEG and
cranial MRI findings (p <.05), however, no
statistically significant differences were
observed according to the seizure types (Table
III). There were no significant differences in
febrile and unprovoked first seizures for seizure
recurrence rate at 18 month follow-up (p >.05),
however, the seizure recurrence rate was
statistically higher in patients with unprovoked
first seizures at eight year follow-up (p<.05)
(Table II).
Discussion
In the literature, clinical and outcome profiles
of childhood seizures can be different in limited
reported data.9,10 In this study, we explored
the clinical spectrum and long-term outcome
of children who were admitted to the hospital
with a history of first seizure.
First-line investigations should include tests
of blood glucose level and serum electrolytes.
In patients with the suspected toxic or druginduced etiology, if possible blood levels of
the suspected drug must be measured.11 In
our study, the following laboratory tests were

Table II. Seizure recurrence rate of the first seizures in children.
Febrile seizure group

Unprovoked seizure group

p value
0.191

Seizure recurrence at 18 month follow up
Yes

28 (47%)

33 (60%)

No

32 (53%)

22 (40%)

Yes

33 (60%)

36 (82%)

No

22 (40%)

8 (18%)

Seizure recurrence at 8 year follow up
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0.027
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Table III. Comparison between seizure free and seizure recurrence groups in patients with unprovoked first
seizures.
Seizure recurrence
Yes

No

p value

Gender
Female

20 (64%)

11 (36%)

Male

13 (54%)

11 (46%)

0.437

Family history of epilepsy
Yes

5 (62%)

3 (38%)

No

28 (60%)

19 (40%)

Generalized

29 (57%)

22 (43%)

Focal

4 (100%)

0 (0%)

Normal

20 (51%)

19 (49%)

Abnormal

13 (81%)

3 (19%)

Normal

11 (40%)

17 (60%)

Abnormal

21 (78%)

6 (22%)

0.876

Seizure type
0.141

Cranial MRI
0.039

EEG findings, n (%)
0.004

EEG: Electroencephalogram

obtained for each patient: white blood count,
C-reactive protein, serum electrolytes, and
blood sugar. We found that 23 (17%) patients
who had nonfebrile-provoked first seizures
did not experience recurrence of a seizure by
the treatment of underlying cause at eighteen
month and eight year follow-up. It is essential
to determine the causes of the seizures, and
treat the condition.
Electroencephalography and cranial MRI
are useful tools in the diagnosis of epilepsy,
identification of a specific syndrome, and
prediction of long-term outcome.12,13 The rates
of epileptiform discharges varied from 44
to 80% in children who were admitted with
seizures in reported studies.14-16 In our study,
EEG was abnormal in 24% (33) patients. The
seizure recurrence rate was statistically higher
in patients with abnormal EEG and cranial MRI
findings. It is estimated that recurrence risk
was significantly less among the patients with
normal EEG and cranial MRI when compared
to those with abnormal EEG and cranial MRI.
Population-based studies indicate that acute
symptomatic seizures represent 40–50% of all
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cases of seizures.12,17 Sartori et al.18 reported
that 32.5% of patients with acute symptomatic
seizures experienced seizure recurrence at
4-year follow-up. In our study, 83 (60%) patients
presented with acute symptomatic seizures.
Seizures associated with reversible metabolic or
toxic disturbances are associated with a minor
risk of subsequent epilepsy.5,19 In our study,
none of the patients with metabolic or toxic
disturbances developed epilepsy at eight year
follow-up. Approximately one-third of children
with a first febrile seizure will experience a
recurrence, and 10% will have three or more
febrile seizures.20,21 Our study showed that 60%
of patients who were admitted for febrile first
seizures had febrile seizure recurrence at eight
year follow-up.
The first unprovoked seizure has a recurrence
risk of 30-50%, however, the second
unprovoked seizure has a recurrence risk of 7080%, justifying the diagnosis of epilepsy.5 In a
systematic review and meta-analysis by Garcia
Pierce et al.22, it estimated a recurrence rate
within 3 years of 45% after a first unprovoked
seizure. Sartori et al.18 reported that 60% of
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patients with unprovoked seizures experienced
seizure recurrence over the four-year followup. The strongest risk factors for recurrence of
unprovoked seizures are EEG abnormalities,
family history of epilepsy, and pre-existing static
brain abnormalities.23,24 In our study, the febrile
seizures were the most common type of first
seizures, respectively followed by unprovoked
seizures and nonfebrile-provoked seizures.
The patients with provoked first seizure did
not develop epilepsy at eight year followup. However, 36 patients with unprovoked
seizures were diagnosed with epilepsy at eight
year follow-up.
Our study has some limitations. The data on
seizure types were collected by definitions
of parents. Also, we could not make detailed
investigations about possible underlying
etiologies of first unprovoked seizures due to
the limited resources at that period in 2010.
Prospective studies are needed to better define
the clinical profile and outcome of first seizures
in children.
Ideally, the goals in the management of acute
seizures are to stabilize the patient, identify
any electrolyte imbalance and hypoglycemia,
terminate the ongoing seizure activity as soon
as possible, determine the underlying etiology,
and decide on the need of long-term antiepileptic
drugs. Misdiagnosis carries the potential risk of
legal problems, can cause family anxiety and
lead to an excessive hospital stay. The most
important factor in diagnosing seizures is to
rule out the possibility of a nonepileptic event.
It can be useful to record the seizure-like events
with a digital or video camera by the patient’s
parents. Investigations should include prompt
EEG. It is important to delineate a detailed
description of the clinical seizure for the correct
diagnosis, treatment, and prognosis.
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