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| 213 cercbral palsy patients from ICD-10

48 patients were not cerebral palsy patients

34 patients with incomplete medical data in their records and

were not followed up at Hatyai hospital

| 131 patients included in the study ‘

|
v v

’ 75 patients were cerebral palsy without epilepsy

56 patients were cerebral palsy with epilepsy

Figure 1 Flow diagram of recruitment of the study

patients
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Table 1 Characteristics of study patients

Characteristic CP with epilepsy CP without epilepsy p-value

N=56 Per N=75 Per
cent cent

Male 30 53.57 44 58.67 0.596
Median age at 7.5 (4-15.5) 12 (6-18) 0.033
diagnosis of
cerebral palsy,
months
Mean age of 12.68+13.86 13.97+9.69
diagnosis of Minl, Max 60 Min 2, Max 42
cerebral palsy,
months
Age < 3 months 12 21.43 3 4 0.004

at diagnosis of

cerebral palsy

Mean birthweight,  12.68+13.86 2221.73 = 0.001
grams Minl, Max 60 815.44

Min 800,

Max 3985
Birthweight < 17 30.36 44 58.67 0.002
2500 gram
Gestational age at birth (GA)
GA > 37 weeks 44 78.57 35 46.67  <0.001
GA 29-36 weeks 10 17.86 25 33.33
GA <28 weeks 2 3.57 15 20
APGAR score at 5 min
Mild (7-10) 44 78.57 57 76.0 0.617
Moderate (4-6) 5 8.93 25 33.33
Severe (0-3) 7 12.5 7 9.33
Needed 20 35.71 33 44 0.372
resuscitation at
birth
Neonatal seizure 16 28.57 1 1.33 <0.001
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Characteristic CP with epilepsy CP without epilepsy p-value
N=56 Per N=75 Per
cent cent

Type of cerebral palsy

Spastic 11 19.64 20 26.67  <0.001
hemiplegia

Spastic diplegia 3 5.36 28 37.33

Spastic tetraplegia 38 67.86 26 34.67
Dyskinesia 4 7.14 1 1.33

Head circumference

Normal 21 37.5 51 68.0 0.001
Microcephaly 30 53.57 22 29.33
Macrocephaly 5 8.93 2 2.67

Potential risk factors of cerebral palsy

Hypoxic ischemic 10 17.86 7 9.33 <0.001
encephalopathy

(HIE)

Preterm 2 3.57 21 28.0

CNS infection 10 17.86 2 2.67

Congenital brain 8 14.29 11 14.67

anomaly

Other: IVH, 26 46.43 34 45.33

PVL, submersion

injury, stroke,

kernicterus,

unknown

GMFCS

GMEFCS 1 5 8.93 19 25.34
GMEFCS 2 5 8.93 13 17.33
GMECS 3 6 10.71 16 21.33
GMECS 4 12 21.43 12 16
GMECS 5 28 50 15 20
Ambulatory 16 28.57 48 64 <0.001
(GMFCS 1-3)

Non-ambulatory 40 71.43 27 36
(GMFCS 4-5)
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Table 2 Univariate logistic regression analysis
of potential risk factors for epilepsy in

cerebral palsy patients.

Risk factors Odd 95% CI p-value
ratios

Age < 3 months at diagnosis of cerebral palsy 6.55 1.75-24.49 0.005

Birthweight <2500 grams 0.31 0.15-0.64 0.002
History of neonatal seizure 29.6 3.78-231.45 0.001

Preterm (GA < 28 week) 0.15 0.03-0.68 0.014
Type of cerebral palsy

Spastic hemiplegia 0.67 0.29-1.55 0.351

Spastic diplegia 0.1 0.03-0.33 <0.001
Spastic tetraplegia 3.98 1.91-8.3 <0.001
Dyskinesia 5.69 0.62-52.40 0.125
Abnormal head circumference 3.54 1.71-7.32 0.001

Potential risk factors of cerebral palsy

HIE 2.11 0.75-5.95 0.157
History of CNS infection 7.93 1.66- 37.85 0.009
Congenital brain anomaly 0.97 0.36-2.60 0.951
GMFCS: Non-ambulatory 4.71 2.22-9.97 <0.001
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I [ 4 @ [
1111 non-ambulation 11U 5.59 mnﬁmﬁwﬂmqu
AlTTsaaudn 95% CI 2.3-13.60, p-value <0.001)
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Table 3 Multivariate logistic regression analysis
of potential risk factors for epilepsy in
cerebral palsy patients.

Full model Reduce model
Risk factors
aOR 95%CI p-value  aOR 95%CI p-value
Age < 3 months at 0.77 0.09- 6.66 0.812

diagnosis of cerebral
palsy

Birthweight < 2500 0.48 0.17-1.37 0.169

grams

History of neonatal 24.68 1.85-329.53  0.015  21.60 2.58-180.72  0.005
seizure

Preterm (GA <28 0.55 0.09-3.29 0.509

week)

Type of cerebral palsy

Spastic hemiplegia 0.30 0.02-4.31 0.378
Spastic diplegia 0.05 0.01-0.83 0.036
Spastic tetraplegia 0.15 0.01-2.15 0.161

Spastic dyskinesia 1

Abnormal head 1.41 0.49-4.09 0.528

circumference

Potential risk factors of cerebral palsy

HIE 0.70 0.1-5.19 0.730

History of CNS 11.53 1.80-73.68 0.01 13.82  2.44-78.12 0.003
infection

Congenital brain 1.02 0.30-3.52 0.976

anomaly

GMFCS Non- 5.89 1.08-32.31 0.041 5.59 2.3-13.60 <0.001
ambulation
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Table 4 Seizure type and EEG pattern in cerebral
palsy with epilepsy patients
Seizure type and EEG pattern N=56 Per cent

Seizure type

Focal 18 32.14
Generalized 28 50
Combined 10 17.86

EEG pattern

Normal 10 17.86
Focal 22 39.29
Multifocal 10 17.86
Generalized 4 7.14
Hypsarrhythmia 2 3.57
Not found the report 8 14.28
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Investigation to risk factors
for developing epilepsy in cerebral palsy:
A retrospective study

Tipaporn Thongmak

Abstract

Objective: Epilepsy is the most common comorbidity in cerebral palsy patients, which has
a detrimental effect on their quality of life. This study aimed to examine the risk factors for
developing epilepsy in children with cerebral palsy.

Material and Method: This was a retrospective study enrolling children below 15 years
of age diagnosed with cerebral palsy at Hatyai Hospital from 1 January to 31 December
2019. The children were divided into two groups, a cerebral palsy with epilepsy group and
a cerebral palsy alone group. Logistic regression was used to identify the risk factors for
developing epilepsy in these patients.

Result: A total of 131 cerebral palsy patients were enrolled and divided into a cerebral palsy
with epilepsy group (56 patients, 42.75%) and cerebral palsy alone group (75 patients,
57.25%). Spastic tetraplegia was the most common form of cerebral palsy in the epilepsy
group (67.86%) while spastic diplegia was the most common form in the cerebral palsy
alone group (37.33%). The only statistic significant risk factors associated with epilepsy in
cerebral palsy as indicated by univariate and multivariate logistic regression were neonatal
seizure (aOR 21.6, p-value 0.005), history of central nervous system infection (aOR 213.82
p-value 0.003), and non-ambulatory (aOR 5,59, p-value <0.001). Generalized seizure was
the most common seizure type and focal epileptiform discharge was the most common EEG
pattern in cerebral palsy with epilepsy patients.

Conclusion: Neonatal seizure, history of central nervous system infection, and
non-ambulatory were the only risk factors of epilepsy in cerebral palsy patients with
statistical significance.

Keywords: Cerebral palsy, epilepsy, risk factors
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