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Abstract: Cerebral palsy is a disorder of movement and posture due to disruption of the immature motoric cells in central 

nervous systems. It is characterized by various neurological abnormalities, one of them is epilepsy. Epilepsy is difficult to 

control, as it is able to aggravate motor disorders and disrupt cognitive function, ultimately worsening the long-term outcome. 

This research aims to determine the characteristics of epilepsy in children with cerebral palsy. A cross-sectional study was done 

based on medical records data Pediatric Outpatient Department and Medical Rehabilitation Installation Sanglah Hospital from 

January 2016 until June 2018. Eighty-four samples were included. Most of the samples were female (53.6%) with mean of age 

was 64 months and onset of epilepsy was 21 months. Regarding to nutritional status, most of them with undernutrition (44%). 

Based on birth history, 66.7% of them was born by spontaneous delivery, 34.5% with asphyxia and 82.1% were normal birth 

weight. Generalized seizure was the most common type of seizure (81%). Most types of cerebral palsy were spastic type (94%). 

History of seizures at <1 year of age was 63.1%. History of central nervous system infection was 15.5%. The most brain 

abnormalities was microcephaly (34.5%). Abnormal EEG results were about 91.7%, with family history of seizures was 1.2%. 

Frequency of polytherapy with anti-epileptic drugs was 69%. The most common type of cerebral palsy in this research was 

spastic type. Generalized seizure was the most common type of seizure in epilepsy children with cerebral palsy. Most of them 

have abnormal EEG results and need more than one anti-epileptic therapy. 
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1. Backgrounds 

Cerebral palsy is a disorder of movement and posture due to 

disruption of the immature motoric cells in central nervous 

systems that has not yet completed its growth. The diagnosis 

of cerebral palsy based on four of the six Levine criteria 

including Posturing/abnormal movement, Oropharyngeal 

problem, Strabismus, Tone, Evolution of maldevelopment, 

Reflexes [1]. The incidence of cerebral palsy varies between 

1.8 to 2.3 out of 1000 live births [2]. Various prenatal, 

perinatal and postnatal factors can causes cerebral palsy. The 

most common causes are history of hypoxia, congenital brain 

structural abnormalities and infections [3]. There are four 

types of cerebral palsy, namely spastic, atonic, ataxic and 

mixed with the most cases are spastic types (88%) [4]. 

Cerebral palsy is characterized by various neurological 

abnormalities which one of them is epilepsy [5]. Epilepsy is a 

brain disease defined in one of the following 3 conditions such 

as at least two seizures without provocation that occur >24 

hours apart, one seizure without provocation and have the 

same risk of recurrence of seizures in the future (at least 60%) 

after experience two seizures that can occur over the next 10 

years, the diagnosis of epilepsy syndrome. The incidence in 

children is higher than adults and often begins at the infancy. 

The incidence of epilepsy in children in developing countries 

ranges from 40 cases per 100,000 children per year [6]. In 

Indonesia there are at least 700,000-1,400,000 cases of 

epilepsy with an increase of 70,000 new cases each year and 

an estimated 40-50% occur in children. The diagnosis of 

epilepsy is a clinical diagnosis that is mainly enforced on the 

basis of history and neurological examination [7]. Clinical 

manifestations of epilepsy are caused by lesions in the 

underlying cerebral cortex. Lesions in the brain generally exist 

several months or years before the first symptoms of epilepsy 

appear, such as perinatal hypoxia or intracerebral hemorrhage, 

however generally the etiology of epilepsy is not clearly 

known. Structural abnormalities that can cause epilepsy 
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include cerebral palsy [6]. 

Epilepsy in cerebral palsy children is difficult to control and 

can aggravate motor disorders and cognitive function, 

worsening the long-term outcomes. Several studies have linked 

the incidence of epilepsy in children with cerebral palsy, where 

the prevalence rates still vary. Research on epilepsy in cerebral 

palsy children carried out by Bruck et al in 2001 found that the 

prevalence rate of 89.9% was different from the study 

conducted by Salam et al in 2016 where the prevalence rate was 

58.8% however similar studies had not been conducted in 

Sanglah Hospital [5, 8]. Based on the description, a study was 

conducted on the characteristics of epilepsy in cerebral palsy 

children at Sanglah Hospital. This study aims to determine the 

characteristics of epilepsy in children with cerebral palsy. 

2. Methods 

A cross-sectional study was done based on medical records 

data Pediatric Outpatient Department and Medical 

Rehabilitation Installation Sanglah Hospital from January 2016 

until June 2018. The target population was epilepsy children 

with cerebral palsy in Sanglah Hospital. Affordable population 

was epileptic children with cerebral palsy in Sanglah Hospital 

in January 2016 to June 2018. Subjects were determined by 

consecutive sampling. The subjects of this study were part of 

the affordable population that met the inclusion criteria, namely 

epilepsy in children with cerebral palsy. Patients with genetic 

disorders, congenital metabolic abnormalities and incomplete 

data were excluded from the study. 

The sample size was calculated using a descriptive study 

formula, with the prevalence of epilepsy in children with 

cerebral palsy was 50.8%, the determination of accuracy was 

10%, and Zα was 1.96, and a minimum sample was 68 

subjects. 

The assessment and ethics feasibility information of this 

study was given by the Research Ethics Commission of the 

Faculty of Medicine, Udayana University, Sanglah Hospital, 

Denpasar (0041/UN. 02.1/KEP/2018). 

Operational definitions of variables were as follows: age is 

the chronological age stated in months. Gender is the 

appearance of a phenotype that is divided into male and female. 

Nutritional status was assessed based on body weight according 

to body length or height and nutritional status determined using 

the cerebral palsy curve. Epilepsy is a brain disease that is 

defined as one of the following three conditions: 1). At least 

experience two seizures without provocation (or reflex) that 

occurs separately >24 hours, 2). One seizure without 

provocation (or reflex) and has the same risk of recurrence of 

seizures in the future (at least 60%) after experiencing two 

seizures that can occur for the next 10 years, 3). The diagnosis 

of epilepsy syndrome in which epilepsy is considered 

manageable for individuals who have epilepsy syndrome 

depends on age but has now exceeded the applicable age or 

individuals who remain seizure free for the past 10 years, 

without seizure drugs over the past five years, diagnosis of 

epilepsy is confirmed by the doctors and data were obtained 

from medical records. Seizure types based on ILAE 2017 are 

divided into three types including focal, general and unknown. 

The onset of epilepsy is age when the child is first diagnosed 

with epilepsy. A history of seizures in the family is a history of 

seizures in relatives with offspring relationships. Cerebral palsy 

is a disorder of movement and posture due to disruption of the 

immature motoric cells in central nervous systems that has not 

yet completed it’s growth, the diagnosis is based on four of six 

Levine criteria including Posturing/ abnormal movement, 

Oropharyngeal problem, Strabismus, Tone, Evolution of 

maldevelopment, Reflexes and data obtained from medical 

records. Cerebral palsy types is divided into four types 

including spastic, dyskinetic, ataxic and mixed. 

Electroencephalography (EEG) is a standard investigation of 30 

minutes of brain activity recording consisting of sleep and wake 

up recordings without using pre-medication drugs. 

All data were analyzed descriptively using computer. Data 

with numerical and ordinal scales were expressed in frequency 

distribution and percentage then presented in the form of 

tables and narratives. 

3. Results 

During the study period conducted from January 2016 to 

June 2018 at the Pediatric Outpatient Department and Medical 

Rehabilitation Installation at Sanglah Hospital, there were 

3911 of epilepsy patients. About 206 patients with cerebral 

palsy. The number of epilepsy patients with cerebral palsy 

during the study period were 84 patients (40.7%). 

The mean age was 64 months, with male 45 subjects (53.6%) 

and 39 female subjects (46.6%). Majority of the subjects were 

undernutrition (44%) and 10 subjects (11.9%) were severe 

malnutrition. Based on birth history, 56 subjects (66.7%) with 

spontaneous delivery, 20 subjects (23.8%) with cesarean 

section, 6 subjects (7.1%) with vacuum assisted delivery and 2 

subjects (2.4%) with forceps assisted delivery. There was 29 

subjects experiencing asphyxia (34.5%) on delivery. Based on 

birth weight, 82.1% subjects had normal birth weight, 13.1% 

subjects with low birth weight (LBW), 3.6% subjects very low 

birth weight (VLBW) and 1.2% subjects extreme low birth 

weight (ELBW). 

Generalized seizure was the most common type of seizures 

(81%). The history of central nervous system (CNS) infection 

was 13 subjects (15.5%). Abnormal EEG result found on 77 

subjects (91.7%). Epilepsy treatment in cerebral palsy 

children with polytherapy anti-epileptic drug (AED) was in 58 

subjects (69%) (Table 1). Most types of cerebral palsy were 

spastic type 79 subjects (94%) (Table 2). 

Table 1. Characteristics of epilepsy. 

Characteristics n=84 

Onset, average (SB), months 21,81 (30,89) 

Seizure type, n (%)  

Focal 8 (9,5) 

Generalized 68 (81) 

Unknown 8 (9,5) 

History of seizures at under 1 year of age, n (%) 53 (63,1) 

History of CNS infection, n (%) 13 (15,5) 

Family history of epilepsy, n (%) 1 (1,2) 
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Characteristics n=84 

Brain abnormalities, n (%)  

Microcephaly 29 (34,5) 

Hydrocephalus 5 (6) 

Hypoplasia of the corpus callosum 1 (1,2) 

Cerebral hemorrhage 2 (2,4) 

Hemimegaencephaly 1 (1,2) 

Brain atrophy 1 (1,2) 

EEG examination, abnormal, n (%) 77 (91,7) 

Therapy, polytherapy, n (%) 58 (69) 

Table 2. Characteristics of cerebral palsy. 

Characteristics n=84 

Cerebral palsy type, n (%)  

Spastic 79 (94) 

Athetoid 4 (4,8) 

Flaccid 1 (1,2) 

4. Discussion 

Cerebral palsy is a disorder of movement and posture due to 

disruption of the immature motoric cells in central nervous 

systems that has not yet completed its growth. The diagnosis 

of cerebral palsy based on four of the six Levine criteria 

including Posturing/abnormal movement, Oropharyngeal 

problem, Strabismus, Tone, Evolution of maldevelopment, 

Reflexes [1]. Cerebral palsy is characterized by various 

neurological abnormalities, one of which is epilepsy [5]. 

This study found the incidence of epilepsy was greater in 

male 53.6%, this result was according to a study conducted by 

Gurkan et al (2018) which found that male had more epilepsy 

in children with cerebral palsy as much as 58% [1]. 

Most children with cerebral palsy experienced malnutrition 

and growth disorders. This is caused by nutritional and 

non-nutritional factors. Nutritional factors such as decreased food 

intake due to oromotor disorders, increased use and loss of 

calories. Non-nutritional factors such as age, genetics, physical 

activity related to neurological conditions (decreased mechanical 

stress to long bones), hormonal [9]. Nutritional status mostly in 

this study was 44% undernutrition and 11.9% severe malnutrition 

based on curves specifically for cerebral palsy this is in 

accordance with a study conducted by Aroujo et al (2013) which 

found the incidence of malnutrition in children with cerebral 

palsy as much as 56% [10]. Research conducted by Aydin (2018) 

found different results in 91.3% of children experiencing 

malnutrition, this difference was due to the study of assessing 

nutritional status in children with cerebral palsy using growth 

curves for the general population [11]. 

Factors that can cause cerebral palsy are prenatal, intranatal 

and postnatal factors resulting in damage to the brain. Lesions in 

the brain generally exist several months or years before the first 

symptoms of epilepsy appear, but generally the etiology of 

epilepsy is not clearly known. This study found that 23.8% of 

subjects born with sectio caesarean delivery, 7.1% with vacuum 

assisted delivery and 2.4% with forceps assisted delivery. 

Research conducted by Rahmat et al (2010) found different 

results where as many as 17.4% of epilepsy in children with 

cerebral palsy were born with device assisted delivery, this 

difference was due to the study not clearly describing the device 

used in labor [12]. Asphyxia is a condition for decreased oxygen 

levels in the brain that cause brain damage which increases the 

risk of cerebral palsy and seizures. The history of asphyxia in this 

study was 34.5%, this was not much different from the study of 

Sellier et al (2012) who had a history of 54.6% asphyxia in 

epileptic children with cerebral palsy [13]. The difference was 

due to the smaller number of samples in this study. Most children 

born with low birth weight were preterm, which is associated 

with sub optimal fetal brain development which will increase the 

risk of cerebral palsy and seizures. This study found that 13.1% 

of subjects was LBW, 3.6% was VLBW and 12.1% was ELBW, 

this result was different from the research conducted by Sellier et 

al (2012) who found that history of LBW in 29.8% subjects and 

VLBW in 24.3% subjects [13]. This difference was due to the 

greater number of subjects in the study. 

This study found spastic type cerebral palsy in 94% of 

subjects, this result was not much different from the study 

conducted by Salam et al (2016) which found 85.4% of 

children with spastic type cerebral palsy [5]. Location and 

extent of brain damage in cerebral palsy determine clinical 

manifestations epilepsy. This study found general seizure type 

in 81% of subjects, this result is in accordance to a study 

conducted by Wibowo et al (2012) that found generalized 

seizures in cerebral palsy children as much as 81.4% [14]. 

History of seizures under the age of 1 year is often 

associated with epilepsy in the future, this is because in this 

age range the brain is still in the process of development so 

that any disturbances that occur will cause brain damage. This 

study found 63.1% of the subjects had history of seizures 

under 1 year of age, this result is in accordance to a study 

conducted by Gururaj et al (2003) which found 78.6% of 

epileptic children with cerebral palsy had a history of seizures 

under the age of 1 year [15]. A study conducted by Wibowo et 

al (2012) found different results in which 40.2% of children 

had a history of seizures at the age of under 1 year, this 

difference was due to the smaller number of research subjects 

[14]. The history of seizures in families in patients with 

cerebral palsy would increase risk of epilepsy. This study 

found 1.2% of subjects had history of seizures in the family, 

this result is in accordance to a study conducted by Wibowo et 

al (2012) who found 3.2% had a history of seizures in the 

family [14]. Research conducted by Bruck et al (2001) found 

different result which 29% of children had a history of 

seizures in the family, the difference was due to incomplete 

information in the medical record and parents did not know 

the history of seizures in the family [8]. 

Any changes in the brain can be a risk factor for epilepsy. 

Abnormalities in the head circumference are the most common 

clinical manifestations found in epileptic children with cerebral 

palsy. This study found that some children had brain 

abnormalities such as microcephaly 34.5%, hydrocephalus 6%, 

hypoplasia of the corpus callosum 1.2%, cerebral hemorrhage 

2.4%, hemimegaencephaly 1.2% and brain atrophy 1.2%, these 

results was smaller than the study conducted by Gurkan et al. 

(2018) which found 68.6% of children with microcephaly and 

Sellier et al. (2012) found 52.3% of epileptic children with 

cerebral palsy had abnormalities in the brain [1, 13]. The 
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difference between the results, may be caused the number of 

subjects in this study was smaller. Cerebral palsy is a 

complication of CNS infection which increases the risk of 

epilepsy. This study found 15.5% of children had a history of 

CNS infection, this result was smaller when compared to a 

study conducted by Wibowo et al (2012) which found 75.6% of 

epileptic children with cerebral palsy had a history of CNS 

infection [14]. The difference was due to data history of CNS 

infection in medical records is incomplete. 

The diagnosis of epilepsy is based on clinical symptoms. 

Disorders of brain function are not always seen in EEG 

recordings. Abnormal EEG images are not a risk factor in the 

development of epilepsy in children with cerebral palsy. EEG 

images interpreted as follows normal (normal basic rhythm 

waves and no epileptiform waves), abnormal I (abnormal base 

rhythm waves and no epileptiform waves), abnormal II 

(normal base rhythm waves and epileptiform waves), 

abnormal III (basic rhythm waves are not normal and there are 

epileptiform waves). This study found that 91.7% children 

with abnormal EEG result, accordance with the research 

conducted by Rahmat et al (2010) who found 92.8% abnormal 

EEG results in epileptic children with cerebral palsy [12]. 

The administration of antiepileptic drugs in cerebral palsy 

children aims to prevent subsequent seizures, both in reducing 

the frequency or severity of seizures. Treatment of epilepsy is a 

long-term treatment, administration must consider several 

aspects, including risk, benefits and acceptability. The problem 

of epilepsy in children with cerebral palsy is generally difficult 

to control with an antiepileptic drug which is associated with 

brain damage. This study found that 69% of children need more 

than one AED, the results were in accordance with a study 

conducted by Gururaj et al (2003) which found 66.1% of 

epileptic children with cerebral palsy received polytherapy [15]. 

5. Conclusions and Suggestions 

The most common type of cerebral palsy in this research 

was spastic type. Generalized seizure was the most common 

type of seizure in epilepsy children with cerebral palsy. Most 

of them have abnormal EEG results and need more than one 

AED. 

This research was a descriptive study based on medical 

record data, so there were many shortcomings and weaknesses, 

it is recommended to conduct prospective research to obtain 

more precise data. 
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