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Evaluation of Clinical Features of 238 Cases with Febrile Convulsion

Febril Konviilziyonlu 238 Olgunun Klinik Ozelliklerinin Degerlendirilmesi
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ABSTRACT

Obijective: Febrile convulsion (FC) is defined as a seizure triggered by fever in
children between 6 months and 5 years of age without an underlying central
nervous system infection. In this study, we aimed to evaluate clinical fea-
tures including demographics, laboratory findings, and causes of fever with
FC duration among inpatients diagnosed and treated for FC.

Methods: A total of 238 patients with the diagnosis of FC between May 2009
and May 2012 were included in the study. Demographic, clinical, and labora-
tory data of the patients were analyzed.

Results: One hundred and thirty nine patients (58.5%) were male and 99
(41.5%) were female, with a male/female ratio of 1.4. Mean age of the
patients admitted with a first FC was 2.2 + 1.1 years. The mean temperature
of the patients measured rectally during the seizure was 38.7 + 0.5 C. Fe-
brile convulsion was diagnosed as simple type in 198 (83.2%) and complex
type in 40 (16.8%) of the patients. Thirty three (13.8%) patients developed a
second seizure within 24 hours. Median convulsion duration was 2 (1-5)
minutes. The most frequent fever etiology was upper respiratory tract infec-
tion in 131 (55%) cases.

Conclusion: This study demonstrated that benign conditions, such as upper
respiratory tract infections, were common causes of FC. A conservative
approach should be more appropriate in these cases.
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OZET

Amag: Febril konvilziyon (FK) altta yatan bir merkezi sinir sistemi enfeksiyo-
nu olmayan 6 ay ile 5 yas arasindaki ¢ocuklarda atesin tetikledigi bir nobet
olarak tanimlanmaktadir. Bu ¢alismada, FK tanisi konulan ve tedavi edilen
hastalarin demografik 6zellikleri, laboratuar bulgulari ve ates sebepleri ile FK
suresini igeren klinik 6zelliklerini degerlendirmeyi amaglanmistir.

Yontem: Mayis 2009 ve Mayis 2012 tarihleri arasinda FK tanisi konulan 238
hasta caligmaya alinmistir. Bu olgularin demografik, klinik ve laboratuar
verileri degerlendirilmistir.

Bulgular: Yuz otuz dokuz hasta (%58,5) erkek ve 99'u (%41,5) kiz olup er-
kek/kiz orani 1,4 bulunmustur. ilk kez FK ile getirilen hastalarin yas ortalama-
sinin 2,2 + 1,1 oldugu gorulmustlr. Hastalarin ndbet sirasinda rektumdan
olglilmis olan ortalama vicut sicakhklari 38,7 + 0,5 °C bulunmustur. Febril
konvilziyonlu hastalarin 198’ine basit tip (%83,2) ve 40'ina kompleks tip
(%16,8) tanisi konulmustur. Otuz Ug (%13,8) hastada 24 saat iginde ikinci bir
nobet meydana gelmistir. Ortanca konvdlziyon slresi 2 (1-5) dakika hesap-
lanmigtir. En sik ates etiyolojisinin 131 (%55) olguda saptanan st solunum
yolu enfeksiyonu oldugu gorilmustir.

Sonug: Bu calisma, Ust solunum yolu enfeksiyonlari gibi benign durumlarin,
FK’'nin sik nedenleri oldugunu gostermistir. Bu nedenle bu olgularda yapila-
cak konservatif yaklasim daha uygundur.
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INTRODUCTION

Febrile convulsion (FC) is defined as a seizure induced by fever in chil-
dren between 6 months and 5 years of age without an underlying central
nervous system infection (1,2). It is the most common childhood convulsive
disease; and 3-4% of children experience FC at least once up to 7 years of age
(1-4).

Febrile convulsion incidence varies between 2-4% (2-4). Boys are more
susceptible to FC as compared with girls with a ratio of 1.4/1.2 (4). Although
it is known to have a genetic basis, mode of inheritance is not yet clear.
Various genetic models including multifactorial inheritance, autosomal
dominant inheritance with incomplete penetration or polygenic inheritance
have been proposed (5). In children with positive family history, polymor-
phism in voltage-gated sodium channel subunit (SCN1A, SCN1B, SCN2A) and
gamma-amino butyric acid (GABA) (A) receptor subunit (GABRG2, GABRD)
genes were reported (6,7). On the other hand, pathogenesis of FC is not also
clearly documented. In various studies, increased serum interferon-a and
neuron-specific enolase levels, decrease in thyroid stimulating hormone and
cortisol levels, impaired central thermoregulation, delay in central nervous
system maturation, increase in excitatory aminoacids, presence of iron
deficiency anemia and zinc deficiency were shown; however, their roles in FC
pathogenesis are controversial (5-7).

There are three types of febrile seizures: simple FC, complex FC, and fe-
brile status epilepticus. Recurrence may be seen and the average risk of
recurrence is around 30-40% (8). The major risk factors for recurrence are
the first FC under the age of 15 months, positive family history, and a com-
plex type first seizure. However, in general, FC is a benign condition and the
prognosis is good (1). In this study, we aimed to identify the clinical features
among 238 FC cases.

METHODS

A total of 238 patients with the diagnosis of FC between May 2009 and
May 2012 were included in the study. Demographics, clinical, and laboratory
data, type and duration of FC, treatments of FC, and etiology of fever were
retrospectively analyzed. Clinical features of the patients with FC were also
evaluated.

The accepted criteria for FC include: presence of fever together with the
convulsion, age between 3 months and 5 years, no history of previous afe-
brile convulsions, and absence of any neurological abnormality, metabolic or
toxic encephalopathy or intracranial pathology (1-4). Patients with a history
of previous afebrile convulsion, and presence of any neurological abnormali-
ty, metabolic or toxic encephalopathy or intracranial pathology were exclud-
ed. If the tympanic body temperature was >38°C and the duration of the
seizure was <15 minutes, it was classified as simple FC, while convulsions
that lasted longer than 15 minutes, and recurred during the same disease
with focal features were diagnosed as complex FC.

The 18-channel digital electroencephalography (EEG) (Nihon Kohden
Corporation Electroencephalography Model EEG-1200K, 2008, Tokyo, Japan)
was obtained from the selected patients at least 3 weeks after FC. Record-
ings of EEG were performed after sleep-deprivation and a standard 20-30
minutes protocol was used, which included hyperventilation and photic
stimulation.

Statistical analysis

Statistical Package for Social Sciences (SPSS) 15.0 (SPSS Inc., Chicago, IL,
USA) statistical software package was used for the evaluation of the variables
and the tests. Those with normal distribution among the numeric variables
were given as mean = standard deviation and those without normal distribu-
tion were given as median (minimum-maximum) whereas categorical varia-
bles were given in percentages.

RESULTS

Of the 238 patients diagnosed with FC, 139 (58.4%) were male and 99
(41.6%) were female, with a male/female ratio of 1.4. Mean age of patients
admitted with a first FC was 2.2 + 1.1 years. Characteristics of the patients
with febrile convulsion are shown in Table 1.

Table 1. Characteristics of the patients with febrile convulsion

Patients characteristics n %

Male/female ratio 1.4 (139/99) 58.4/41.6
Simple/complex type FC 198/40 83.2/16.8
Number of second seizure within 24 33 13.8
hours

Previous FC history 72 30.2
Positive FC history in the family 98 41.2
Number of EEG 48 20.2
Number of epileptic activity in EEG 5 2.1

EEG: Electroencephalography, FC: Febrile convulsion.

Febrile convulsion was found as simple type in 198 (83.2%) and complex
type in 40 (16.8%) patients upon their admission to the emergency depart-
ment. Thirty three (13.8%) patients developed a second seizure within 24
hours. Average convulsion duration was 2 (2-5) minutes.

There was positive FC history in the family of 98 (41.2%) cases. Further-
more, 72 (30.2%) of the children had previous FC history.

The mean temperature of the patients measured rectally during the sei-
zure was 38.7 £ 0.5 C (minimum 38.0 2C and maximum 41.1 °C). Pre-
convulsive febrile duration was found 0-12 hours for 128 patients (53.8%),
12-24 hours for 47 patients (19.7%), 24-48 hours for 22 patients (9.3%), and
was unknown for 41 patients (17.2%).

Seventy eight (32.8%) patients with prolonged seizure received nasal or
intravenous midazolam. Rectal diazepam was applied to 58 patients (24.4%).
Electroencephalography was performed in 48 patients (20.2%), and only 5 of
them (2.1%) had epileptic activity.

The most frequent fever etiology was upper respiratory tract infection in
131 (55.0%) cases, followed by acute otitis media in 34 (14.3%). We were not
able to detect the origin of fever in 15 cases (6.3%). Fever etiology and
underlying infectious diseases in the patients with febrile convulsion are
shown in Table 2.

Table 2. Underlying infectious diseases in the patients with febrile convul-
sion.

Infectious diseases n %
Upper respiratory tract infection 131 55.0
Acute otitis media 34 14.3
Lower respiratory tract infection 15 6.3
Fever of unknown origin 15 6.3
Viral eruptive disease of childhood 15 6.3
Urinary tract infection 14 5.9
Acute gastroenteritis 14 5.9
Total 238 100
DISCUSSION

Febrile convulsion is the most common type of seizure in childhood. Of
all seizures, approximately 65-90% is febrile convulsions (9). Febrile convul-
sion incidence among children younger than 5 years of age in Europe and the
United States of America is around 2-4%. This rate goes up to 14% in Asian
countries (3). However, there is not enough information about FC incidence
in Turkey.

Although it affects children between 6 and 60 months of age, FC peaks
during the second year, with peak incidence between 18 to 22 months (3,8).
In our study, the mean FC age was in accordance with the literature. In many
studies, boys were shown to have FC more frequently than girls with a ratio
of 1.1-2.4/1 (1). We also detected a predominance of boys with a ratio of
1.4/1 in our study. This ratio is in line with the other studies in our country
(10-12).

The main cause of FC is not clearly documented, but it is thought to be
multifactorial. Studies have shown that both genetic and environmental
factors contribute to the pathogenesis (13). Despite increasing evidence in
favor of an association between family history and FC, the inheritance mode
is unknown. In some families, polygenic inheritance has been found, while in
others with a lesser incidence, there may be autosomal dominant inher-
itance (13). In addition, susceptibility to FC may be seen in some families due
to genetic mutations in some genes (14-16). Medical literature indicate
positive family history of FC in 25-40%; that is 9-22% among siblings (17,18).
In national publications, this percentage varies between 4-35% (10,12,19).
Being in line with the literature, positive family history was found to be
41.1% in our study.
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Simple FC is more common than complex FC. Similarly, the distribution
pattern of FC types as simple FC in 83.2% and complex FC in 16.8% in this
study is in accordance with other studies that range between 69-89.8% for
simple, and 10.2-31% for complex FC (10-12). In Sweney’s study, 90.9% of
the FC was found of simple type (20).

In 80% of the FC patients, seizure duration is below 10 minutes, and in
less than 9% it is longer than 15 minutes (21). Median FC duration was found
as 2 minutes in our study. Thirty three (13.8%) patients developed a second
FC within the first 24 hours at the hospital. However, we have no information
about long-term repetition(s). In a cohort study, it was reported that in 32%
of the patients a recurrence was observed, and 78% of the repetitions were
within a year (22). The overall recurrence rate is 30%. Risk factors for recur-
rence of febrile seizures are lower temperature, shorter duration of recog-
nized temperature before FC, family history of FC, and age younger than 18
months. Main prognostic factors for the development of epilepsy after FC
are complex FC, positive family history of epilepsy, and multiple episodes of
FC (23,24). Unfortunately, long-term follow-up of our patients was not
recorded to evaluate the recurrence rate or the development of epilepsy.

Risk factors including onset of FC before 15 months of age, FC history in
first degree relatives, and seizure occurrence at a low body temperature or
shortly after the onset of fever have been described. In addition, FC history
at an early age is another important risk factor. Besides, FC incidence among
children with a positive family history in first and second degree relatives,
and attending nursery school seems to increase. Another risk factor for FC to
be kept in mind is family history of epilepsy. Febrile convulsion was observed
in 12% of children without any risk factor, in 25% of those with one, in 50%
with 2, and 80-100% with 2 or more risk factors (22). In previous studies 18-
25% of all children with a first febrile seizure had a first degree relative
affected by febrile seizures (25,26). In others, there was a family history of
febrile seizures in 30% and 57% (27,28). In our study, 30.2% of FC patients
had positive FC history but some of them were not first degree relatives.

Upper respiratory tract infection, which is the most frequent cause of
fever in the population, was also the most common source of fever in our
patients; followed by acute otitis media, lower respiratory tract infection and
occult bacteremia. The order of fever origin was in line with the literature
(12,19). The role of viral infections in the etiology of FC is related to the
degree of fever and is a common disorder underlying FC. Human herpes virus
6 (especially during the first 2 years of age), influenza, adenovirus, and
parainfluenza virus infections are frequently associated with either simple or
complex FC (29).

The possibility that immunizations may cause FC is another potential
concern. Inactive trivalent influenza, diphtheria, tetanus toxoid, pertussis,
and mumps, measles and rubella (MMR) vaccines increase risk of FC (30,31).
In a systematic review by Cochrane group, risk of FC within 2 weeks after
MMR vaccination has been documented. Children had FC associated with
vaccine-induced fever at a rate of 1-2 seizures per 1000 vaccinations (32).

Electroencephalography is of limited value in the management of FC. Ac-
cording to American Academy of Pediatrics guidelines, neuroimaging and
EEG are not indicated after simple FC in healthy children (33). Because com-
plex FC is associated with increased risk of development of subsequent
epilepsy, EEGs tend to be ordered more in these patients. Clinicians most
often perform EEG because of parental demand or to predict FC recurrence
or epilepsy (34). In a study with all randomized controlled trials that exam-
ined the utility of an EEG and its timing after complex febrile seizures in
children, no evidence was found to support or refute the use of EEG and its
timing after complex febrile seizures among children (35). Interictal EEG is
usually normal; postictal EEG may reveal bilateral posterior slow activity.
Focal or asymmetric slow activity may indicate that the seizure is focal or
lateralized. In children with FC, even postictal EEG was found to be normal in
68-90% of the cases (36). In our study, EEG was performed in 48 cases and
only 5 of them showed abnormality. In other words, 90% of the children who
undergone EEG was found to be normal; and, that was in line with the litera-
ture.

If the patient’s first FC is complex, there is a possibility of an underlying
central nervous system infection, and if he/she is younger than 12 months,
the findings of meningeal irritation may not be evident; therefore lumbar
puncture is recommended by American Academy of Pediatrics (1). In children
older than 12 months, lumbar puncture should be considered if only there
are meningeal irritation signs.

Although FC mostly recovers in a short period of time, physicians should
be alerted about the possible development of febrile status. In general,
agents such as midazolam and diazepam are preferred, but in a review article
by Cochrane group, lorazepam was reported to be as effective as diazepam;
and moreover, the need for an additional antiepileptic was lesser (37). In the
same study, it was shown that in case of prolonged seizures, if intravenous
route was not available, buccal midazolam was superior to rectal diazepam.
In our study, midazolam was used to control the seizure in 78 patients.
According to a report with thirty-six articles describing 26 randomized trials
with 2740 randomized participants, no clinically important benefits for
children with febrile seizures were found for intermittent oral diazepam,
phenytoin, phenobarbitone, intermittent rectal diazepam, valproate, pyri-
doxine, intermittent phenobarbitone or intermittent ibuprofen, nor for
diclofenac versus placebo followed by ibuprofen, acetominophen or placebo
(38).

Particularly simple FC is short lasting by nature and the mortality rate is
very low. Families should be informed about this fact since they panic when
their child is having an FC; that is an important task for the physician. Anoth-
er issue is the long term effect of FC on the child’s intelligence. In a study, it
was found that FCwas not associated with a decrement in intelligence
quotient or early academic performance, as judged by comparison of affect-
ed children with their siblings (39). Families should also be informed that the
seizures may recur. Furthermore, they should be taught how to protect their
child from infections and what to do in case of a fever in details.

CONCLUSION

This study demonstrated that benign conditions such as upper respirato-
ry tract infections were common causes of FC. Conservative approach should
be more appropriate in these cases.
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