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Effect of Seizure Disorders on Developmental Disability
in Patients with Cerebral Palsy or Delayed Development

Eun Sook Park, M.D., Chang Il Park, M.D., Ji Cheol Shin, M.D.
and In Keol Bang, M.D.

Department of Rehabilitation Medicine and Research Institute of Rehabilitation
Yonsei University College of Medicine

Objective: To investigate the effect of epilepsy and neonatal seizure on development in
children with cerebral palsy (CP) or delayed development (DD).

Method: The subjects were 135 patients with CP or DD. Development was evaluated by
Bayley Scale of Infant Development II (BSID II). Epilepsy was diagnosed on the base of clinical
features, past history and electroencephalography.

Results: The incidence of epilepsy was 18.4% in CP, and 37.8% in DD. Spastic quadriplegia
of CP has the highest incidence of epilepsy (38.4%). First seizure attack was occurred before
6 months old of age in 66.7% of CP with epilepsy and in 64.3% of DD with epilepsy. The
prevailing type of epilepsy was generalized seizure in DD (57.1%), partial seizure in CP (50.0%).
The group with epilepsy had lower psychomotor and mental development quotient on BSID II
than the group without epilesy (p<0.05). Polytherapy was more used to control epilepsy than
monotherapy. Valproate (50.0%), phenobarbital (37.5%), carbamazepine (31.3%) were commonly
used drugs for controlling epilepsy.

Conclusion: The epilpesy has a negative effect on psychomotor and mental development in
the children with CP or DD.

Key Words: Epilepsy, Neonatal seizure, Cerebral palsy, Delayed development, Bayley Scale
Infant Development
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Table 1. General Characteristics and Risk Factors of Subjects

Epilepsy Nsz" Control Total p value
Number of subjects 32 94 135
Mean age, month (range) 27.2 (5~60) 19.5 (4—103) 21.9 (5~179) 21.7 (4~103) Ns?
Male : Female 22:10 4:5 62 :32 88 : 47 NS
LBW? (<2500 g) 9 (28.1%) 5 (55.6%) 50 (53.2%) 64 (47.4%) <0.05
Prematurity (<36 weeks) 11 (34.4%) 4 (44.4%) 45 (47.8%) 60 (44.4%) NS
Perinatal asphyxia 12 (37.5%) 8 (88.8%) 50 (53.2%) 70 (51.8%) <0.05
Neonatal jaundice 11 (34.4%) 3 (33.3%) 37 (39.3%) 51 (37.8%) NS

1. NSZ: Neonatal seizure group
2. LBW: Low birth weight
3. NS: Not significant

Table 2. Frequency of Epilepsy in Delayed Development and Types of Cerebral Palsy

Number of cases (%)

Diagnosis
Generalized epilepsy Partial epilepsy Infantile spasm LGS"
Delayed development (n=14) 8 (57.1) 5 (35.7) 1 (7.1
Cerebral palsy (n=18) 5 (27.8) 9 (50.0) 2 (11.1) 2 (11.1)
Quadriplegia (n=10) 3 (30.0) 5 (50.0) 1 (10.0) 1 (10.0)
Diplegia (n=8) 2 (25.0) 4 (50.0) 1 (12.5) 1 (12.5)

1. LGS: Lennox-Gastaut syndrome
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Table 3. Age of First Seizure in Patients with Delayed Development and Cerebral Palsy

Number of cases (%)

Diagnosis
< 6 months 6~12 months > 12 months
Delayed development (n=14) 9 (64.3) 4 (28.6) 1(7.1)
Cerebral palsy (n=18) 12 (66.7) 4 (22.2) 2 (11.1)
Quadriplegia (n=10) 7 (70.0) 2 (20.0) 1 (10.0)
Diplegia (n=8) 5 (62.5) 2 (25.0) 1 (12.5)

Table 4. Antiepileptic Drug Therapy

Number of cases (%)

Antiepileptic drug
Cerebral palsy (n=18)

Delayed development (n=14)

Total (n=32)

Monotherapy 8 (44.4)
Polytherapy 10 (55.6)
Two drugs 5 (27.8)
Three drugs 5 (27.8)
Four drugs 0 (0.0)

5 (35.7)
9 (64.3)
3 (21.4)
4 (28.6)
2 (14.3)

13 (40.6)
19 (59.5)
8 (25.0)
9 (28.1)
2 (6.3)

Table 5. Two Way ANOVA Test for Psychomotor Development Quotient according to Seizure Disorder and Clinical

Diagnosis
Variables Sum of squares dr’ Mean square p value
Seizure disorder” 3398.043 2 1699.022 0.006
Clinical diagnosis” 6236.089 3 2078.696 0.000
Two way interaction 3331.335 5 666.267 0.065

1. df: degree of freedom

2. Seizure disorder: Epilepsy group, neonatal seizure group, control group
3. Clinical diagnosis: Delayed development group, spastic quadriplegia group, spastic diplegia group, spastic hemiplegia
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Table 6. Two Way ANOVA Test for Mental Development Quotient according to Seizure Disorder and Clinical Diagnosis

Variables Sum of squares df’ Mean square F p value
Seizure disorder” 10081.300 2 5040.636 9.420 0.000
Clinical diagnosis” 4451.001 3 1483.667 2.773 0.047
Two way interaction 2819.250 5 563.850 1.054 0.393

1. df: degree of freedom

2. Seizure disorder: Epilepsy group, neonatal seizure group, control group

3. Clinical diagnosis: Delayed development group, spastic quadriplegia group, spastic diplegia group, spastic hemiplegia
group

Table 7. Development Quotient by BSID " in Epilepsyz) and Control” Group

Motor development quotient (%) Mental development quotient (%)
Control (n=56) 46.41+21.60 60.75+26.40
Epilepsy (n=22) 31.75£18.57* 29.84+24.09%

Values are meantstandard deviation, *p<0.05

1. BSID II: Bayley scale infant development II

2. Epilepsy: Delayed development and cerebral palsy with epilepsy

3. Control: Delayed development and cerebral palsy without epilepsy and neonatal seizure
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