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Abstract
Introduction and Objective. Febrile seizures (FS) are the most common type of seizures in childhood. Depending on 
focality, duration and possible recurrence FS are divided into simple (SFS), complex (CFS) and simple plus (SFS+). Simple 
FS are considered not to require detailed diagnostics nor electroencephalographic (EEG) studies, even though some cases 
present EEG abnormalities that may affect the initial diagnosis and long-term prognosis. The aim of the study was to assess 
the usefulness of EEG as a potential prognostic neuromarker of FS.   
Materials and method. 103 FS children aged 5–55 months (SFS – 62 cases (60%); SFS+ – 15 cases (15%); CFS – 26 cases 
(25%) were retrospectively analyzed. EEG was performed in all cases after the resolution of fever (3rd-7th day). The clinical 
characteristics (seizure morphology, episode duration and recurrence) were confronted with EEG findings (normal vs. 
epileptiform pattern: generalized or focal). The results were analyzed statistically to look for prognostically useful correlations. 
Results. Abnormal EEG pattern was recorded in 29% of patients (SFS 27%; SFS+ 40%; CFS 27%). Generalized epileptiform 
discharges were noted in 18 cases (SFS 21%; SFS+ 27%; CFS 4%) while focal EEG discharges were seen in 12 cases (SFS 6%; 
SFS+ 13%; CFS 23%). Generalized FS in 30% were associated with generalized (19%) or focal (11%) EEG discharges.   
Conclusions. The current protocol of FS management does not warrant further diagnostics in 27–40% of FS children with 
abnormal EEG. SFS+ children are be the most underdiagnosed group, with a greater number of EEG abnormalities compared 
to SFS and CFS. It seems reasonable to extend the routine EEG diagnostics into this group of FS patients.
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INTRODUCTION AND OBJECTIVE

Febrile seizures are often described as occurring between the 
6th – 60th month of age. They are associated with an increase 
in body temperature of over 38oC (fever), but without infection 
of the central nervous system, acute electrolyte imbalance, 
metabolic disease, or any other defined cause [1]. Febrile 
seizures can be divided into simple and complex, with the 
predominance of simple seizures of 65–75% [2]. Simple febrile 
seizures (SFS) are featured with generalized tonic/tonic-clonic 
convulsions, lasting less than 10 minutes, occuring once in 
24h (non-recurrent), and are present in a neurologically and 
developmentally normal child. In contrast, complex febrile 
seizures (CFS) include focal convulsions, last more than 10 
minutes, occur more than once in 24h (recurrent), and may 
have a history of a pre-existing neurological disorder [3]. 
The most severe variant of CFS is ‘febrile status epilepticus’ 
(FSE). According to the results of an FEBSTAT study, in the 
course of FSE a number of abnormalities can be detected in 
cerebrospinal fluid, imaging and EEG examinations, but e 
mortality and complications are extremely rare [4, 5].

The traditional FS classification does not cover all groups 
of patients. In 2015, the American Academy of Pediatrics 
added a new category – ‘simple febrile seizures plus’ (SFS+), 
including patients with recurrent generalized seizures within 
24h, with no abnormalities in neurological examination 
during the inter-ictal period [6, 7]. This category should not 
be confused with genetic epilepsy and febrile seizures plus 
(GEFS+), a complex epileptic encephalopathy associated with 
repeated multiform seizures and impairment of motor and 
mental development, atactic gait and spasticity. This separate, 
often drug-resistant epileptic syndrome is associated with 
mutations in the SCN1A gene and commonly diagnosed 
in children outside the typical age range [7]. Two other 
recently identified mutations in sodium channel genes 
in children with GEFS+ revealed a benign course of this 
disease [8]. Another category that should be included in the 
differential diagnosis of febrile seizures is ‘febrile infection-
related epilepsy syndrome’ (FIRES), a catastrophic epileptic 
encephalopathy, developing as a consequence of a febrile 
episode in early childhood (4–9 years) [5, 9, 10]. FS are defined 
as recurrent when another set of seizures is observed within 
24h with a new episode of fever in a child who previously 
experienced FS. The risk of FS recurrence is estimated for 
approximately 40% [11]. The most common risk factors for 
recurrence of both simple and complex FS include the age of 
onset lower than 15 months, a positive family history for FS 
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or epilepsy in first-degree relative, a maternal preponderance 
in the positive family history for FS, an episode of complex FS 
at onset, previous multiple episodes within the same febrile 
illness and a gradual rise in temperature prior to the initial 
onset of seizures [12]. The recurrence of FS is still a discussed 
factor influencing the management of FS. Along with the 
presence of bacterial infection it was recently investigated as a 
reason for hospital admission. In the study by Kannikeswaran 
et  al., the rate of seizure recurrence and serious bacterial 
infection in children with CFS was relatively low (5.1% and 
6.7%, respectively) [13]. According to a 2021 Japanese study, 
the body temperature may be another independent predictor 
of FS recurrence during a febrile illness [14]. Prophylaxis in 
recurrent FS may be achieved with the use of antiepileptic 
and antipyretic drugs, such as intermittent diazepam and 
continuous phenobarbital. Although effective, this therapy 
brings a risk of adverse effects (reported in up to 30% of 
patients). The benefit of other therapies, e.g. with clobazam 
or levetiracetam, need further validation studies [15]. Febrile 
seizures are currently conceptualized as a disturbance of 
the neuronal networks, and may be a precursor of lifelong 
epilepsy. The risk of subsequent epilepsy after simple FS is 
comparable to the general population (less than 2%) [12]. 
However, the risk is notably higher after complex FS episode, 
and is considereto be around 4–7% [16, 17, 18]. Risk factors for 
epilepsy development in FS children include developmental 
delay, abnormal neurological status, a history of complex FS 
(and FS status epilepticus, with low morbidity and mortality), 
epilepsy and prolonged FS in a first-degree relative, higher age 
at the time of complex FS, multiple FS episodes within 24h, 
FS episode duration over 10 minutes and the presence of focal 
epileptiform discharges [19, 20]. Subsequent unprovoked 
seizures may be also prognostically related with a low 
parental educational status [21]. Considering these factors, in 
most of the institutions a long-lasting medical care is offered 
to FS patients in order to monitor the potential epileptic 
sequelae. Another reason for close follow-up is the anxiety 
of families related to a first-time seizure [22]. Apart from 
epilepsy concerns, there is also evidence of mild cognitive 
deficits in higher-order functions in preschool and school-age 
children with CFS, which are observed just a few months after 
the first episode of FS. The development of these symptoms 
may be prevented by using various behavioural methods, 
such as neurobiofeedback [23].

Nevertheless, in a complex diagnostics of FS a reliable 
predictive biomarker is still a matter of hypotheses. 
Neuromarkers represent objective measurements of brain 
anatomy or physiology that can be obtained in clinical 
practice by applying neuroscientific methods. This term is 
applied to any neuropsychological parameter of behaviour 
or a structural or functional indicator of the brain. Although 
to-date no reliable studies on FS-related neuromarkers have 
been published, some papers suggest that such a role may 
be attributed to an electrophysiologic variety observed 
among FS patients [24]. According to Thébault-Dagher 
et  al., a better  understanding of the role of EEG in the 
characteristics of FS and related prognosis may lead to the 
introduction of early clinical care [25, 26]. Other papers 
postulate the inclusion of other techniques in diagnostics, 
such as quantitative EEG  (QEEG) or event-related de/
synchronization (ERD/ERS) assessing cognitive and memory 
functions in response to the auditory stimulus, and event-
related potentials (ERPs).

As all these papers highlight the role of EEG, the aim of this 
study was a direct comparison of the clinical characteristics 
of FS with their EEG appearance in order to find any matches 
of predictive or diagnostic value. This assumption may seem 
controversial, as the papers on EEG in febrile seizures have 
not proved a clear benefit from its use in this group of patients 
[27, 32]. The American Academy of Pediatrics does not 
recommend EEG after SFS as a part of routine investigation, 
as the majority of patients with this disorder have good 
prognosis and do not develop epilepsy [28]. However, the 
risk of developing epilepsy is higher when seizures are focal 
or complex, and when EEG displays focal discharges [29, 30, 
31]. Therefore, patients after CFS are examined with EEG as 
a routine part of diagnostics [32], although according to a 
recently published review (Cochrane Library, 2020 update), 
the usefulness of EEG in CFS still remains debatable since 
no randomised controlled trials were found to support its 
use and timing [33].

Considering these facts and knowing that EEG can be of 
the utmost importance for the prognosis of epilepsy, and that 
the overall risk for epilepsy development is higher in people 
with a history of FS, the aim of this study was to confront 
the clinical picture of febrile seizures in children with their 
EEG records.

MATERIALS AND METHOD

This is a retrospective cohort study, conducted between March 
– September 2020 (duration: 6 months). The studied group 
consisted of 103 paediatric patients from the authors’ clinical 
practice, aged from 5 – 55 months. The group consisted of 
54 boys (52%) and 49 girls (48%). All patients were admitted 
to the hospital due to the first or another episode of a febrile 
seizure. In all cases, the history of FS was taken and included 
the seizure morphology (generalized tonic or tonic-clonic 
vs. focal), the number of lifetime and daily episodes, and 
the duration of a single episode. All patients were treated 
according to current protocol [6].

EEG was performed in all cases after the resolution of fever, 
typically between the 3rd – 7th day. The parents or caregivers 
of all patients consented to the examination. Children 
burdened with neurological disorders (such as cerebral palsy 
or developmental delay) or patients with a previous diagnosis 
of epilepsy, were not enrolled to the study. EEG recordings 
were performed during 60 minutes of spontaneous sleep 
with the use of a 16-channel Elmico EEG DigiTrack device, 
according to the international 10–20 superficial electrode 
placing system. Activation procedures (hiperventilation, 
photostimulation) were not used. The EEG records were 
classified either as normal or abnormal, with generalized 
or focal discharges. The protocol of the study was approved 
by the local Bioethics Committee (Ref. No. AKBE/2/2020).

Obtained data were analyzed statistically with Statistica 
13.6PL software (StatSoft Poland). The differences between 
the variables were assessed with the chi-squared test. 
Effect sizes were measured with Pearson’s C or Cramer’s V 
coefficients. Probability values below 0.05 were considered 
statistically significant.
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RESULTS

The average age at the time of FS was 27±13 months. 
Generalized seizures were observed in 96 patients (93%), 
simple febrile seizures were noted in 62 patients (60%), simple 
febrile seizures plus presented in 15 patients (15%) and 26 
patients had complex febrile seizures (25%). In 59 patients 
(57%), the episode of FS occurred for the first time, 34 patients 
presented with a second episode (33%), and 16 patients 
experienced their third or further episode of FS (16%). The 
duration of an episode was less than 10 minutes in 82 patients 
(80%), and longer in 21 patients (20%), of whom 2 (1.9%) were 
documented as febrile status epilepticus (FSE). The majority 
of patients (84 cases, 82%) reported one episode per day, 19 
patients (18%) had at least one recurrence in 24h. Of all 
patients, 73 children (71%) had normal EEG and 30 presented 
epileptiform discharges (29%): generalized in 18 cases (17%) 
and focal in 12 (12%). Detailed results are included in Tables 
1–3.

The clinical presentation of FS did not correlate with the 
duration of seizures. Most of the generalized FS were short-
lasting seizures, but in on-fifth of the cases the episodes lasted 
longer. Shorter episodes also dominated in focal FS, but the 
percentage of episodes exceeding 10 minutes duration in this 
group was up to 30%. Differences between the groups were 
not statistically significant (Tab. 1). However, the episode 
duration strongly corresponded to the type of FS (Tab. 2). 
None of the SFS and SFS+ patients by definition had seizures 
lasting more than 10 minutes, but among CFS patients, 21/26 
(81%) presented long-lasting seizures and 5/26 (19%) had 
exclusively short episodes of FS.

The episode duration correlated neither with the recurrence 
of FS and in children nor with recurrent FS the prolongation of 
seizures was observed with the same frequency as in children 
without recurrence (Tab. 1). Nevertheless, in relation to the 
type of FS, recurrence was observed in SFS+ (by definition) 
and CFS patients; in the latter group only 4/26 (15%) patients 
revealed recurrent seizures. The correlation between these 
two factors was strong and statistically significant (Tab. 2).

A similitude analysis of clinical and electroencephalographic 
characteristics of FS showed that, regardless, the seizures 
lasted less or more than 10 minutes, and at least 66% of 
patients had normal EEG. This ratio was higher in patients 
presenting short-lasting episodes (non-significant, Tab. 3). 
However, a weak correlation existed between the EEG 
abnormalities and duration of seizures: generalized EEG 
discharges were found four times more frequently in short-
lasting episodes, while patients manifesting long-lasting 
seizures had focal EEG discharges recorded about three times 
more often than patients with short FS episodes (Tab. 3).

Another interesting finding is the observation that almost 
70% of children presenting generalized FS had a normal EEG. 
Generalized EEG discharges were seen in less than one-fifth 
of patients manifesting generalized seizures. In addition, 
focal EEG discharges were recorded with comparable 
frequency in patients presenting generalized and focal FS 
(Tab. 3). The relation between the type of FS with EEG 
revealed a non-significant tendency that the occurrence of 
focal EEG discharges rises with the complexity of FS (Tab. 3). 
Generalized EEG discharges were observed most commonly 
in the group of SFS+. This group was also characterized by 
the smallest number of normal EEG compared to the SFS 
and CFS groups (Tab. 3).

DISCUSSION

Febrile seizures constitute a multidisciplinary problem. 
In many countries they are in the domain of paediatric 
management and are also an area of interest for paediatric 
neurologists. Although the treatment protocol has been 
established and validated by international paediatric and 
neurologic societies, the phenomenon still raises some 
concerns about its mechanism and prognosis. Despite well-
based clinical classificatio, only a few papers focus on the 
correlation between EEG and clinical characteristics in 
particular categories of FS. The presented study seems to 
be the first combining such observations in a large group 
of children.

The literature data indicate that FS occur at a similar 
frequency in both genders, with a slight tendency toward 
male individuals (54–58%) [27]. The findings of the current 

Table 1. Relation of episode duration to clinical features and recurrence

Clinical 
characteristics

Type of FS Statistics used

SFS SFS+ CFS difference correlation

duration <10 min 62 (76%) 15 (18%) 5 (6%)
p<0.05;  
χ2 test

Cramer’s V; 
V=0.87, 
p<0.05duration >10 min 0 (0%) 0 (0%) 21 (100%)

non-recurrent FS 62 (74%) 0 (0%) 22 (26%) p<0.05;  
χ2 test

Cramer’s V; 
V=0.88, 
p<0.05recurrent FS 0 (0%) 15 (79%) 4 (21%)

FS – febrile seizures.

Table 2. Relation of the type of FS to episode duration and recurrence

Clinical characteristics
Episode duration Statistics used

<10 min >10 min difference correlation

generalized seizures 77 (80%) 19 (20%) p>0.05;  
χ2 test

Pearson’s C; 
C=0.05, p>0.05focal seizures 5 (71%) 2 (29%)

non-recurrent FS 67 (80%) 17 (20%) p>0.05;  
χ2 test

Pearson’s C; 
C=0.07, p>0.05recurrent FS 15 (79%) 4 (21%)

Table 3. Relation between clinical and electroencephalographic 
characteristics of febrile seizures

EEG characteristics

Clinical characteristics normal generalized focal correlation

SFS (n=62) 45 (72.6%) 13 (20.9%) 4 (6.4%) Cramer’s 
V; V=0.20, 

p>0.05
SFS+ (n=15) 9 (60.0%) 4 (26.7%) 2 (13.3%)

CFS (n=26) 19 (73.1%) 1 (3.8%) 6 (23.1%)

generalized seizures (n=96) 67 (69.8%) 18 (18.7%) 11 (11.5%) Cramer’s 
V; V=0.12, 

p>0.05focal seizures (n=7) 6 (85.7%) 0 (0.0%) 1 (14.3%)

non-recurrent FS (n=84) 61 (72.6%) 14 (16.6%) 9 (10.8%) Cramer’s 
V; V=0.08, 

p>0.05recurrent FS (n=19) 12 (63.2%) 4 (21.0%) 3 (15.8%)

duration <10 min (n=82) 59 (71.9%) 17 (20.7%) 6 (7.3%)
Cramer’s 

V; V=0.29, 
p<0.05

FS – febrile seizures, SFS – simple febrile seizures, SFS+ – simple febrile seizures plus, CFS – 
complex febrile seizures
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study are consistent with this result – the prevalence of males 
in the presented group was not significant and amounted 
to 52%.

The common opinion is that the complexity of FS and 
possible recurrence and duration of a single episode are the 
most important clinical features, as they bring specific issues 
about the management and subsequent prognosis. The 
complexity determines further diagnostic work-up, the 
recurrence makes a distinction between SFS and SFS+, and 
the episode duration is directly related to therapeutic 
procedures. The combination of these three factors not only 
determines the type of FS, but also promotes (or not) the 
need for further neurologic care (Tab. 4).

According to literature data, most patients have simple 
seizures [32]. SFS are believed not to be burdened with 
electroencephalographic abnormalities and therefore to carry 
a good prognosis [28, 34]. CFS carry a higher risk of 
subsequent epilepsy, but in the mentioned study of 
Kannikeswaran et al. the EEG abnormalities were observed 
only in 4.4% of CFS cases [13]. Results of the current study 
showed that in simple FS, both types of EEG abnormalities 
could be recorded, with the expected predominance of 
generalized discharges. In SFS+ patients, the percentage of 
focal discharges was higher than in SFS. In CFS cases, it 
reached the greatest amount of 23%. Besides, normal EEG 
was recorded in only 60% of all SFS+ patients. This 
distribution does not reflect the popular belief in maintaining 
the extant protocol of management. According to the 
American Academy of Pediatrics, SFS patients do not require 
routine EEG [28], and its implementation in CFS is also 
debatable [33]. On the other hand, the risk of developing 
epilepsy rises in abnormal EEG and complex FS [29, 30, 31], 
which indicates the need for these patients to be guided by 
a neurologist. The results obtained in the current study 
showed that 29.1% of FS patients had abnormal EEG and at 
least 47.5% would need subsequent neurologic care (Tab. 5).

Translating the percentages into the number of patients 
reveals interesting therapeutic scenarios. Of 96 patients in 
this study who presented with generalized seizures, 29 had 
abnormal EEG. Of these, 17 were initially classified as SFS, 

6 as SFS+ and 6 as CFS (Fig. 1). According to the guidelines, 
the EEG should not have been routinely performed in 23 
children. This finding shows that subjective assessment of 
the type of FS is not always confirmed in the EEG, and in 
some cases it may prevent a necessary diagnostics.

The second area of analysis covered a potential link between 
the recurrence of FS episodes and EEG normality. Data 
obtained in the current study revealed that EEG abnormalities 
were recorded in 37% of patients with recurrent FS, and in 
27% non-recurrent individuals. This factor also influences the 
decision making process. Of 84 non-recurrent FS patients, 
23 had abnormal EEG and 17 were classified on admission 
as SFS. In the group of recurrent FS patients (19 cases) the 
EEG abnormalities were detected in seven children (six cases 
of SFS+ and one case of CFS). Taking the guidelines into 
account, additional diagnostics and subsequent neurologic 
care would then be offered to only one child in this group 
(Fig. 2).

The last analyzed parameter was the duration of FS episode. 
The distribution of EEG findings showed that regardless 
of the episode duration, at least 66% of patients presented 
normal EEG. Among 29% of the remaining patients, in 
those with short-lasting episodes generalized discharges were 
recorded more frequently than focal. In contrast, children 

Table 4. Combinations of clinical factors determining the type of febrile 
seizures

Clinical factors of FS non-recurrent recurrent

generalized seizures AND duration <10 min SFS SFS+

generalized seizures AND duration >10 min CFS CFS

focal seizures AND duration <10 min CFS CFS

focal seizures AND duration >10 min CFS CFS

FS – febrile seizures, SFS – simple febrile seizures, SFS+ – simple febrile seizures plus, CFS – 
complex febrile seizures

Table 5. Distribution of normal and abnormal EEG in the studied 
population

normal EEG [%] abnormal EEG [%]

SFS 43.7 16.5*

SFS+ 8.7 5.8*

CFS 18.4* 6.8*

Asterisk (*) – patients requiring further neurologic care due to abnormal EEG or complex FS. 
SFS – simple febrile seizures, SFS+ – simple febrile seizures plus, CFS – complex febrile seizures

Figure 1. Distribution of types of FS among children with generalized FS and 
EEG abnormalities

Figure 2. Distribution of types of FS among children with abnormal EEG and 
recurrent FS (a, b) or non-recurrent FS (c, d)

404 Annals of Agricultural and Environmental Medicine 2022, Vol 29, No 3



Jolanta Strzelecka, Tymon Skadorwa, Paweł Dryżałowski. Clinical and electroencephalographic characteristics of febrile seizures – a retrospective cohort study

with abnormal EEG and episodes longer than 10 minutes 
revealed rather focal EEG discharges (Tab. 3). This finding 
shows an interesting observation regarding the relation 
between FS episode duration and EEG abnormalities: focal 
EEG discharges were recorded more often in long-lasting 
FS episodes. The relation between these two factors was not 
very strong, but statistically significant, and corresponded 
to a trend observed between the EEG and the type of FS, 
where focal EEG discharges appeared more often in complex 
FS. These two effects may suggest that focal discharges tend 
to occur more likely in complex and long-lasting seizures.

The episode duration alone also has therapeutic 
importance. The duration of five minutes for a seizure has 
been recently suggested as the limit for an active therapeutic 
intervention [35]. This instruction was supported by an 
observation that seizures lasting more than five minutes 
rarely stop spontaneously, and have a higher potential to 
induce permanent neuronal injury and drug resistance, 
which may lead to FSE [36]. Distinguishing between the 
prolongation of FS or status epilepticus caused by an infection, 
and acute encephalopathy, may clinically not always be 
straightforward. This is especially in the first stage of the 
disease, which, as a common complication of viral infection 
(rarely bacterial), mostly affects young children and is related 
to a high mortality and morbidity. Acute encephalopathies 
with convulsions, impaired consciousness and fever may be 
provoked by bacterial meningitis, viral encephalitis, or other 
severe infections [37, 38].

The presented data show the diagnostic pitfalls associated 
with the rigid use of the FS treatment protocol. The question 
is whether the FS classification should be based only on 
the clinical factors (episode duration, clinical picture, 
recurrence), or whether the EEG may play the role of a fourth, 
independent factor. The weakness of the original hypothesis 
that EEG could be a prognostic biomarker of FS is in the fact 
that no clinically significant correlation was found between 
the results of EEG and the type of FS. It should be noted, 
however, that the results of statistical analysis were very 
close to the significance (p=0.07), which allows them to be 
interpreted as an interesting trend. In the authors’ opinion, 
the analysis of a larger number of cases could verify this 
result.

Analysis of the correlation between the EEG result and 
individual factors revealed very interesting relationships 
that contribute a great deal to the perception of FS as an 
independent entity. It seems that the prognostic value is 
not only in the FS type itself, but also in the combination 
of discussed factors. This indicates that while SFS and SFS 
+ arise as single variants, CFS is a multivariate type and 
individual combinations may be associated with a different 
prognosis. The inclusion of EEG as an independent prognostic 
factor could help avoid the pitfall associated with the current 
protocol, that a child with abnormal EEG would not receive 
neurologic care.

According to literature data, an abnormal EEG may be 
found in up to 10% of healthy individuals [39], but all of 
them are advised to be guided by a neurologist, at least until 
the causes of abnormalities requiring any type of treatment 
are excluded [40]. A straightforward diagnosis of a focal 
seizure in a small child is extremely difficult and in most 
of the cases a generalized seizure is diagnosed which, in 
turn, increases the chance of diagnosing simple FS. The 
current analysis shows that abnormal EEG is involved in 

all types of FS (Fig. 3), but only in CFS an EEG exam is 
routinely recommended. Focal EEG discharges, in turn, 
direct the diagnostics towards imaging, which means that 
about 11% of patients have serious reasons for concern. While 
the diagnosis of focal seizure (and thus CFS) immediately 
indicates the need to extend the diagnostic work-up, the more 
commonly diagnosed generalized seizures more likely lead to 
the diagnosis of SFS or SFS+. In these cases, the recurrence 
becomes a differentiating element as it indicates that children 
with SFS+ may be the most underdiagnosed group, with 
the greatest number of detected EEG abnormalities. While 
simple FS do not exceed the populational risk of having 
an abnormal EEG, the group of patients with SFS+ does. 
Therefore, it may seem reasonable to routinely perform an 
EEG examination in this group, and based on the result, to 
refer the patients for subsequent diagnostics.

CONCLUSIONS

1. Most of FS (71–80%) are short-lasting seizures (less than 
10 minutes).

2. The episode duration of FS does not correlate with its 
recurrence, but reveals a weak correlation with EEG 
abnormalities: short-lasting FS are more often generalized 
in EEG, while long-lasting FS more likely tend to be focal 
discharges.

3. Most of FS patients have normal EEG, regardless of the 
type of FS and clinical picture (generalization or focality).

4. EEG abnormalities appear in 30% of FS patients:
a. generalized EEG discharges are present in 19% of 

generalized FS;
b. abnormal EEG discharges are observed in 40% of SFS+ 

patients;
c. focal EEG discharges occur more often in CFS than in 

SFS or SFS+.
5. Although the status of EEG and its timing after FS has 

not been validated, the authors consider that the group of 
SFS+ patients would benefit from medical care after the FS 
episode. Considering the presented data, it is the authors’ 
opinion that the usefulness of EEG in FS patients should 
be investigated in subsequent studies.
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Figure 3. EEG deviations in FS children by clinical categories
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