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Neurological diseases and developmental disorders as factors associated 
with epilepsy occurrence in children

Choroby neurologiczne oraz zaburzenia rozwojowe jako czynniki ryzyka wystąpienia 
padaczki u dzieci
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ABSTRACT
Aim of the study. Epilepsy often accompanies other neuro-
logical diseases or developmental problems in children. The 
purpose of the study is a strict and thorough assessment of 
children with past and coexisting neurological diseases or 
developmental abnormalities as well as defining the risk of 
epilepsy occurrence in this group of patients. Material and 
methods. The study was conducted at the Department of 
Developmental Neurology of Medical University Hospital in 
Gdansk. 310 patients, aged from 3 months to 17 years were 
included in the study. Factors such as: accompanying and past 
neurological diseases, head injuries, developmental problems 
as well as abnormalities on neurological examination were ret-
rospectively assessed. Observation period lasted 24 months 
from the first seizure. Obtained data were statistically analyzed. 
Results. We found significantly higher risk (p<0,05) of epi-
lepsy occurrence among children with: delayed global psycho-
motor development (n=58; 25,78%) as well as individually in 
each sphere: motor (n=42, 18,75%), mental (n=42, 18,83%), 
speech (n=35, 18,72%) and also with abnormal neurological 
examination (n=34; 10,97%). Mental retardation, present or 
past accompanying neurological diseases and problems as well 
as head injuries were not statistically significant. Conclusions. 
Delayed psychomotor development (assessed globally or in 
each sphere: motor, mental or speech separately) as well as 
abnormal neurological examination significantly correlated with 
epilepsy occurrence in children. Mental retardation, present or 
past accompanying neurological diseases and problems as well 
as head injuries did not increase the risk of epilepsy in children.
Key words: epilepsy, epilepsy in children, risk of epilepsy, risk 
factors, neurological diseases, delayed psychomotor develop-
ment, abnormal neurological examination, neurological signs, 
focal signs

STRESZCZENIE
Cel pracy. Padaczka często towarzyszy innym schorzeniom 
lub problemom neurologicznym u dzieci. Celem pracy stała się 
wnikliwa ocena grupy dzieci ze stwierdzonymi przebytymi lub 
towarzyszącymi chorobami neurologicznymi bądź zaburzeniami 
rozwojowymi oraz określenie ryzyka wystąpienia padaczki u 
tych pacjentów. Materiał i metody. Badanie było prowadzone 
w Klinice Neurologii Rozwojowej Gdańskiego Uniwersytetu 
Medycznego. Do badania włączono 310 pacjentów w wieku od 
3 mies. do 17 lat. Analizie retrospektywnej poddano następujące 
czynniki: towarzyszące oraz przebyte choroby neurologiczne, 
urazy głowy, nieprawidłowy rozwój psychoruchowy oraz nie-
prawidłowy wynik badania neurologicznego. Okres obserwacji 
wznosił 24 miesiące. Uzyskane wyniki poddano analizie staty-
stycznej. Wyniki. Stwierdzono istotnie wyższe ryzyko (p<0,05) 
wystąpienia padaczki u dzieci, u których występowało: opóź-
nienie rozwoju psychoruchowego ogółem (n=58; 25,78%) jak 
i indywidualnie w każdej ze sfer: ruchowej (n=42, 18,75%), 
umysłowej (n=42, 18,83%), mowy (n=35, 18,72%) oraz w 
przypadku nieprawidłowego wyniku badania neurologicznego 
(n=34; 10,97%). Upośledzenie umysłowe, obecne lub prze-
byte choroby lub problemy neurologiczne, a także urazy głowy 
okazały się statystycznie nieistotne. Wnioski. Opóźnienie roz-
woju psychoruchowego (analizowane ogółem, jak i oddzielnie 
dla każdej ze sfer: ruchowej, umysłowej lub mowy) istotnie 
korelowało z wystąpieniem padaczki u dzieci. Upośledzenie 
umysłowe, towarzyszące i przebyte choroby lub problemy neu-
rologiczne oraz urazy głowy nie wiązały się z wyższym ryzykiem 
wystąpienia padaczki u dzieci.
Słowa kluczowe: padaczka, padaczka u dzieci, ryzyko 
padaczki, czynniki ryzyka, choroby neurologiczne, opóźnienie 
rozwoju psychoruchowego, nieprawidłowości w badaniu neu-
rologicznym, objawy neurologiczne, objawy ogniskowe

Numerous consecutive definitions of epilepsy and epi-
leptic seizure have appeared in the previous years. In 2001 
International League Against Epilepsy (ILAE) proposed a 
Glossary of Descriptive Terminology for Ictal Semiology, 
that exists up to these days (Glossary of Descriptive Termi-
nology for Ictal Semiology: Report of the ILAE Task Force 
on Classification and Terminology) [1]. According to the 

terminology enclosed in the glossary mentioned above, 
epilepsy is a chronic disease, characterized by a predis-
position to generate recurrent seizures, while an epileptic 
seizure is a clinical manifestation of abnormal excessive, 
synchronous and self-limited neuronal activity in the brain 
[1,2]. It is assumed that necessary condition to diagnose 
epilepsy refers to presence of 2 or more unprovoked epi-
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leptic seizures. One single seizure does not meet criteria 
for diagnosing epilepsy.

Symptomatic etiology of epilepsy refers to congenital 
or acquired severe brain damage, such as congenital mal-
formations, metabolic diseases, brain injury, coexisting 
cerebral palsy or mental retardation. Other risk factors of 
symptomatic seizures include cortical dysplasias, intrac-
ranial haematomas, cerebrovascular diseases (strokes, 
subarachnoid haemorrhage, blood vessels’ anomalies), 
neoplasms and brain metastases (dysembryoplastic tumour, 
DNET, gangliocytoma, ganglioglioma, astrocytoma pilo-
cyticum, hypothalamic hamartoma, angiocavernoma, gan-
glioneuroma), encephalitis, meningoencephalitis and other 
coexisting pathologies (e.g. intracranial cysts) [3-5].

Majkowski quotes that epilepsy occurrence is deter-
mined by 2 elements: exogenous etiologic factor (e.g. 
head trauma evoking complex partial seizures) or endog-
enous factor (brain tumor producing jacksonian seizures) 
and genetic predisposition to epileptic seizure occurrence 
[3,6,7]. Ideal situation would be a precise estimation of eti-
ology that could allow to conduct prophylactic preventing 
from epilepsy. However, it is still not possible on the base 
of the current knowledge.

Nevertheless, the purpose of the present study is a strict 
and thorough assessment of children with past and coexist-
ing neurological diseases or developmental abnormalities 
as well as defining the risk of epilepsy occurrence in this 
group of patients.

MATERIAL AND METHODS
We included 310 patients, aged from 3 months to 17 years, 
who attended the Outpatients’ Pediatric Neurology Depart-
ment at the Medical University of Gdansk. Observation 
period lasted 24 months from the first seizure. After finish-
ing the observation period, the analyzed population of chil-
dren was divided into 2 groups: study group (children who 
were diagnosed with epilepsy) and control group (children 
without epilepsy). This was predominantly a retrospective 
study. Analysis was made on the base of detailed data, col-
lected from anamnesis, precise physical examination and 
medical documentation.

Psychomotor development was assessed as normal or 
delayed. Delay could refer to motor sphere, speech, mental 
sphere or all developmental spheres. Delay in static and 
motor sphere was evaluated in children over 3 months of 
age, speech delay was assessed after 4 months of age, in 
mental sphere after 12 months of age. Children in school 
age (over 6 years old) were assessed towards presence of 
mental retardation (mild and moderate; there were not any 
severe retardation cases). Diagnosis of mental retardation 
was based on actual psychological evaluation.

Accompanying diseases and neurological problems 
were found in 38 (12,26%) patients. Some patients suf-
fered from more than one neurological disease. The results 
are presented in table 1.

Table 1. Neurological diseases and symptoms present in 
a group of 310 children before first epileptic seizure

Number %

Accompanying neurological diseases 38 12,26

Cerebral palsy 10 3,23

Hydrocephalus 7 2,26

Tuberous sclerosis 1 0,32

Migraine 2 0,65

Tension-type headache 5 1,61

Indefinite headache 5 1,61

Vertigo 2 0,65

Solid intracranial tumour 1 0,32

Mesencephalic haematoma 1 0,32

Torticollis 2 0,65

Viral meningoencephalitis and encephalitis 2 0,65

Hyponatraemia after head trauma and 
consecutive intracranial haemorrhage 1 0,32

Face angioma (embracing area of 
trigreminal V1 branch innervation) 1 0,32

Congenital asymmetry of palpebral fissure 1 0,32

Past neurological diseases included: status after crani-
opharyngioma therapy, status after intracranial haemor-
rhage, neuroinfections (encephalitis, meningoencephalitis), 
transient postvaccinal hemiparesis (DPT + Polio vaccina-
tion), indefinite insufficiency of brain circulation.

Eighteen (5,80%) children experienced simple febrile 
seizures in early childhood (between 6 months and 5 years 
of age), and three (0,97%) presented complex febrile sei-
zures. Presence of febrile seizures in medical history was 
analyzed separately.

Past head injuries were divided into traumas with brain 
concussion (injury of facial skeleton after communica-
tion accident, fall of height, fall on ice) and without brain 
concussion (mild falls, mild head hit). Then we assessed a 
direct time connection with epileptic seizure.

Past neurological diseases and head injuries are pre-
sented in table 2.

Table 2. Past neurological diseases and head injuries in children 
included in the study

Number %

Past neurological diseases
 - Neuroinfections
Other:
 - brain tumour
 - transient postvaccinal hemiparesis
 - Intracranial haemorrhage
 - Indefinite insufficient brain circulation 

15
9
7
1
1
4
1

4,84
2,90
2,26
0,32
0,32
1,29
0,32

Past head trauma
 - with brain concussion
 - without brain concussion

65
16
49

20,97
5,16
15,81
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We found abnormalities on neurological examination 
in 40 (12,90%) children. Details are shown in table 3.

Table 3. Findings on neurological examination I analyzed group 
of children

Number %

Abnormalities on neurological 
examination 40 12,90

Macrocephalus 2 0,65

Bilateral blindness 1 0,32

Anisocoria 1 0,32

Nystagmus 2 0,65

Strabismus (convergent and divergent) 6 1,94

Central facial nerve palsy 2 0,65

Peripheral facial nerve palsy 1 0,32

Passive and intention tremor 1 0,32

Hypotonia 8 2,58

Separate pyramidal symptoms 7 2,26

Separate cerebellar symptoms 2 0,65

Hemiparesis 7 2,26

Bilateral hemiparesis 4 1,29

Triparesis 1 0,32

Clumsiness 7 2,26

Statistical analysis was performed via STATISTICA® 
8.0 (licensed version of Medical University of Gdańsk– 
JGNP9097539301AR-1). We presented percentages of 
variables in study group (with diagnosed epilepsy) and 
control group (without epilepsy). To assess qualitative var-
iable the chi-square analysis was performed. We defined 
Odds Ratio – OR for significant comparisons with disre-
gard for cut-offs. A risk of epilepsy occurrence (recurrence 
rate) was counted by Kaplan-Meier method.

RESULTS
After the 24-month observation period epilepsy was diag-
nosed in 227 (73,23%) children of the analyzed population 
(310 patients).

We found significantly higher risk of epilepsy occur-
rence among children with delayed psychomotor devel-
opment. This relationship was obtained both for global 
developmental delay and individually for each sphere: 
motor, mental and speech. The results are presented in 
table 4.

Table 4. Relationship between delayed psychomotor 
development or mental retardation and the risk of epilepsy 
occurrence

STUDY 
GROUP
Number of 
patients (%)

Control 
group
Number of 
patients (%)

P
OR

Delayed 
psychomotor 
development

58
(25,78%)

5
(6,02%)

<0,01
OR=5,42

 - Motor 42
(18,75%)

3
(3,61%)

<0,01
OR=6,15

 - Speech 42
(18,83%)

1
(1,20%)

<0,01
OR=19,02

 - Mental 35
(18,72%)

4
(4,94%)

0,02
OR=4,32

Mental 
retardation

18
(17,48%)

3
(4,55%) 0,50

Neither the accompanying symptoms nor neurologi-
cal diseases were correlated with higher risk of epilepsy 
occurrence in children included in the study. Details are 
presented in table 5.

Table 5. Relationship between the presence of neurological 
diseases and symptoms in children before the first epileptic 
seizure and the risk of epilepsy occurrence

STUDY 
GROUP 
Number of 
patients
(%)

Control 
group
Number of 
patients
(%)

p

Accompanying 
neurological diseases

29
(12,78%)

9
(10,84%) 0,63

Cerebral palsy 10
(4,41%)

0
(0,00%) 0,37

Hydrocephalus 6
(2,64%)

1
(1,20%) 0,65

Migraine 1
(0,44%)

1
(1,20%) 0,21

Tension-type 
headache

3
(1,32%)

  
2
(2,41%)

0,08

Indefinite headache 3
(%)

2
(%) 0,13

Vertigo 1
(0,44%)

1
(1,20%) 0,18

Torticollis 2
(0,88%)

0
(0,00%) 0,08

Viral 
meningoencephalitis 
and encephalitis

1
(0,44%)

1
(1,20%) 0,86
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None of the past neurological diseases and problems as 
well as head traumas were related to significantly higher 
risk of epilepsy occurrence. Details are presented in table 
6.

Table 6. Relationship between past neurological diseases or 
problems, head injuries and the risk of seizure occurrence

STUDY 
GROUP 
Number of 
patients (%)

Control 
group
Number of 
patients (%)

p

Past neurological 
diseases

12
(5,29%)

3
(3,61%) 0,78

 - Neuroinfections 7
(3,08%)

2
(2,41%) 0,66

Other: 6
(2,64%)

1
(1,20%) 0,66

 - Intracranial 
haemorrhage

4
(1,76%)

0
(0,00%) 0,55

Febrile seizures 15
(6,61%)

6
(7,23%) 0,58

 - Simple 12
(5,29%)

6
(7,23%)

0,70

 - Complex 3
(1,32%)

0
(0,00%)

Past head trauma 51
(22,47%)

14
(16,87%) 0,27

 - with brain 
concussion

13
(5,73%)

4
(4,82%) 0,39

 - without brain 
concussion

38
(16,74%)

10
(12,05%) 0,47

Abnormal neurological examination significantly 
increased the risk of epilepsy occurrence in the future 
(table 7).

Table 7. Relationship between abnormal neurological 
examination and the risk of epilepsy occurrence

STUDY 
GROUP
Number of 
patients (%)

Control group
Number of 
patients
(%)

p
OR

Abnormal 
neurological 
examination

34
(10,97%)

6
(1,94%)

0,04
OR=2,26

Defining risk groups of epilepsy occurrence by creating 
one variable from several independent variables.

We found that in children with cerebral palsy there are 
separated groups of patients who have 100% of risk of epi-
lepsy occurrence. Results are presented in table 8.

Table 8. Risk of epilepsy occurrence after the 24-month-
observation in separated risk groups of children (CP – cerebral 
palsy, m.d. – mental development, m.r. – mental retardation, 
s.p-p.c.. – significant pregnancy-perinatal complications)

Risk groups
Number of cases 
with diagnosed 
epilepsy (%)

P

CP + m.r. 7 / 7 (100%) 0,60

CP + m.d. delay 8 / 8 (100%) 0,73

CP + m.r. + s.p-p.c. 7 / 7 (100%) 0,60

CP + m.d. delay. + s.p-p.c. 8 / 8 (100%) 0,73

CP + s.p-p.c. 10 / 10 (100%) 0,37

Risk of second seizure occurrence – synonymous 
with epilepsy diagnosis – in time period between first and 
second seizure is presented on figure 1.

Figure 1. Graphic presentation of the risk of epilepsy 
occurrence depending on the length of observation. 

DISCUSSION
Appearance of seizures in a child arouses feeling of fear in 
the close relatives and alerts the doctor. Literature indicates 
various factors that are responsible for epilepsy occurrence 
and increase the risk of epilepsy in a child. Authors state that 
there are the high risk and low risk factors. In the first group 
factors such as: accompanying neurological disease (e.g. 
stroke, head injury, mental retardation), presence of epilep-
tiform discharges in EEG, family history of epilepsy, brain 
damage in neuroradiological examinations and a complex 
partial seizure are included [4,8,9].

We proved in the above study that developmental delay 
was connected with a higher risk of seizure recurrence. 
Other authors present a similar opinion [4,8]. However, 
there are also opposite opinions in the world literature. 
Boonluksiri did not prove any correlation between devel-
opmental delay and a higher risk of following seizure 
occurrence [10]. Martinovic presents similar opinion to the 
last [11].
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We did not demonstrate a relationship between pres-
ence of neurological diseases and a higher risk of epilepsy 
in children. On the other hand, Hirtz et al. included accom-
panying neurological and metabolic diseases in a group 
of factors responsible for epilepsy occurrence. However, 
the authors did not specify precisely which diseases and 
pathological states are included in this group of burdens 
[12]. Only a few studies regarding infants with newly 
diagnosed epilepsy were conducted. One of them was per-
formed by Bui et al. among children below 6 months of 
age. This author states that etiology of first seizures is often 
connected with life-threatening factors, such as sepsis or 
meningoencephalitis. Moreover, he revealed that the often 
causes of seizures in the youngest children are congenital 
malformations, metabolic anomalies, electrolyte distur-
bances, infections and traumas. Unfortunately, the value of 
the study is limited due to the low numerical amount of the 
study group and a lack of statistical analysis of obtained 
results [13]. In Hamiwka et al. study, etiology of newly 
diagnosed seizures included: mental retardation, autism, 
Down syndrome, perinatal trauma, marginal temporal lobe 
sclerosis, benign neuroglial tumours, vascular malforma-
tions, ventriculo-peritoneal valve caused by myelomenin-
gocele. However, these results can not be treated as a 
reference due to the low numerical amount of analyzed 
group [14]. In a population study performed in Sweden 
it was found that a frequency of seizure recurrence was 
related to the grade of mental retardation [15]. We did not 
find such a connection in our analysis.

Nevo et al. assessed the risk of epilepsy occurrence in 
relation to grade of central nervous system damage in chil-
dren up to 5 years of age. The risk was higher in children 
with combined abnormalities. It was estimated that cumu-
lative risk of seizure presence in the first 5 years of life 
is found in 8% of children with mental retardation, 47% 
with cerebral palsy and was increasing up to 68% in chil-
dren with cerebral palsy and coexisting mental retardation 
[16]. Ipso facto, above statements confirm that our results 
regarding children with cerebral palsy should be empha-
sized. Coexistence of at least one of the factors, such as: 
mental retardation, developmental delay or significant 
pregnancy-perinatal complications in children with cer-
ebral palsy resulted in 100% of epilepsy occurrence. How-
ever, this relationship could not be proved statistically.

We demonstrated in our study that the past head trauma 
and neuroinfection do not determine epilepsy presence in 
children. Similar results were obtained by Scotoni et al. 
[17].

There are diverse data regarding risk of epilepsy occur-
rence in children with past febrile seizures. We did not 
find a connection between febrile seizures and a higher 
risk of epilepsy in analyzed group of children (which was 
assessed for febrile seizures in general and separately for 
simple and complex febrile seizures). Comparable results 
can be also found in the literature [10,18]. Only a small 
percentage of researchers provide statistically significant 
relation between the presence of epilepsy and a positive 
history of febrile seizures [8,17].

Our study proved that neurological signs on examina-
tion significantly correlated with higher frequency of epi-
lepsy diagnosis in future. Camfield et al. also demonstrated 
that abnormal neurological examination was strongly asso-
ciated with high risk of seizure recurrence [19].

Studies obtainable in the literature are very diverse in 
respect to selection of patients (e.g. age structure of ana-
lyzed group) and a distribution of prognostic factors; the 
drawback is also the lack of randomization of diagnostic 
methods. A medical unit that recruits patients is also very 
important – whether it is a clinic, hospital ward, emer-
gency department or outpatients’ department. A reason for 
observed diversity of the results can be methodological dif-
ferences in diagnosing seizures, qualifying only selected 
seizure types, various age groups of patients, number of 
patients included, various analyzed factors and length of 
observation. Furthermore, the studies were conducted in 
developed as well as in developing countries, in different 
parts of the world, where the access to basic diagnostic 
examinations is insufficient. The obtained results were 
influenced also by ethnic, cultural and specific for a par-
ticular region dissimilarities, as well as characteristic of 
diseases. 

Significant limitation of numerous studies is a small 
number of analyzed groups of patients. This conclusion 
was drew by Hui et al., who states that in a group of 132 
patients it was not possible to estimate various risk fac-
tors of seizure recurrence due to the fact that the particular 
groups of patients were too sparse [9]. Significant advan-
tage of our study was a high numerical amount of analyzed 
patients and diverse age structure of a group included in the 
study (3 months – 17 years).

Our study has a few limitations. It was a retrospective 
study based on the data collected from medical documenta-
tion. In retrospective studies the risk of losing a patient is 
much higher, there is also a higher probability of overlook-
ing a patient or not obtaining all necessary data because 
the documentation is not precise or insufficient [20]. These 
factors resulted in exclusion of about 20% of patients from 
our analysis.

Summarizing, presence of developmental delay and 
abnormalities on neurological examination were related 
to significantly higher frequency of epilepsy diagnosis 
in children in our assessment. Literature also indicates 
that the distinct differences in a risk of epilepsy assess-
ment depend on analyzed factors and study conditions. 
For this reason, further researches conducted according 
to the standardized methods and comparable materials are 
needed. These studies could enable to define which child 
is potentially exposed to the higher risk of epilepsy occur-
rence and which treatment method should be introduced. 
From a child’s point of view it is also important to remem-
ber that epilepsy means more than only the necessity to 
treat seizures. This is a condition that procures numerous 
psychological, social and formal implications that signifi-
cantly influence the quality of life of a patient suffering 
from chronic disease. 
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