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EPILEPSY IN CHILDREN WITH CEREBRAL PALSY

ABSTRACT:

Epilepsy is known to have a higher association with cerebral palsy. It has been observed that seizures in children with epilepsy 
and cerebraal palsy tend to have an earlier onset, necessitating the use of more than one antiepileptic drug with high risk of sei-
zure relapse after antiepileptic therapy discontinuation Th e objective of the paper was to introduce with the relationship between 
cerebral palsy and epilepsy, and to determine the occurrence, associated factors, nature and prognosis of epilepsy in children with 
cerebral palsy. 
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Cerebral palsy (CP) is a group of non-progresive 
disorders caused by stationary developing brain dam-
age of heterogeneous etiology. CP includes mostly dis-
order that aff ects muscle tone, movement, and motor 
skills. It can also lead to other health issues, including 
vision, hearing, speech, behavior and/or communica-
tion problems and learning disabilities, psychomotor 
retardation, and epilepsy (1,2,3,4). 

Epilepsy and CP appear together in 15-60% of 
children. Dimitrios et all stady fom 1999. in patients 
deriven from a total population of 493 children with 
CP,  described an overall prevalence of epilepsy in CP 
patients of 36,1% (5). 

All types of seizures can be seen in patients with 
CP. Complex partial and secondary generalized ton-
ic-clonic are perhaps the most frequent seizure types. 
Generalized tonic and tonic-clonic seizures, myo-
clonic seizures, and atonic seizures are also common. 
Epileptic syndromes, such as West syndrome and 
Lennox-Gastaut syndrome, are particularly frequent 
in children with CP. Typical absence seizures are ob-
served less frequently in children with CP. Children 
with CP do have symptomatic, localisation related, 
epileptic seizures in 85,4% and idiopathic in only 
14.6% (6). 

Classifi cation of the type of epilepsy is often dif-
fi cult in children with CP for many reasons: fi rstly the 
partial onset prior to generalization may not be appar-
ent or witnessed; impairment of consciousness during 
ictal period may be diffi  cult to detect in a child with 
severe handicaps; lastly, the diff erentiation between 
myoclonic, brief tonic and atonic seizures could be 
diffi  cult without ictal electroencephalography (EEG) 
or video EEG. 

Th e seizure disorder is the consequence of the 
brain abnormalities associated with the CP, but 
genetic factors are also important in the development 

of epileptic seizures in these children (6,7). Among 
the perinatal factors, structural and developmental 
defects of the brain, chromosomal defects, intrauterine 
infections and hypoxic ischemic brain injuries are the 
more obvious causes that may result in seizures in 
children with CP. Brain imaging may provide a clue 
regarding the timing and nature of the brain insult in 
these children. In up to 94.6% of the children with CP 
signifi cant radiological abnormalities are described, 
with 32% showing signifi cant brain volume reduction 
without any other obvious pathology. Cortical, 
central or combined atrophy and an infarct picture 
are frequent demonstrated neuroimaging fi ndings in 
children with epilepsy and CP. 

It is diffi  cult to explain why some children with 
CP do not have seizures in spite of signifi cant radio-
logical abnormalities. One possibility is that seizures 
may occasionally be missed in children with severe 
handicaps. If EEG recording is routinely performed 
on this group of children with CP with no seizures, 
presence of epileptic discharges may be evident indi-
cating occult or missed seizures.

Whether seizures in early life produce more neu-
ronal damage is not clear, but clinical studies indicate 
that early seizures are associated with more cognitive 
defi ciencies. Severe seizures per se are responsible for 
progressive cognitive deterioration in children with 
CP (8).

Th e epileptic disorder might start at any age, but 
the fi rst epileptic seizures typically are seen during in-
fancy. Neonatal seizures preceded epilepsy more often 
in children with CP (19.7-42,9% %) than in children 
with epilepsy without CP (7.3-28,6%) (6). Gururaj 
found out 78.6% and Dimitros 71.3% children with 
CP developed seizures in the fi rst year of life (5,6). 

In persons with CP and MR, the diagnosis of 
epilepsy presents unique diffi  culties. Th e patients 
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generally are not able to describe the epileptic events, 
and the physician or someone trained in epilepsy 
observe the events only rarely. Patients with CP and MR 
frequently present with behaviors that resemble epilepsy. 
Generalized tonic extension crisis in children with 
severe spasticity, resembling generalized tonic seizures, 
is observed frequently in response to external stimuli. 
Gastroesophageal refl ux might produce generalized 
tonic extension (Sandifer syndrome) in some cases. 
In children with severe quadriplegia, a similar clinical 
response can be seen as a consequence of chronic 
constipation or pain. Episodes of unresponsiveness 
frequently are seen in individuals with mental 
retardation. Th e patient’s behaviors closely resemble 
absence seizures. Stereotyped movements (eg, nodding 
the head, odd hand postures, complex mannerisms, 
rocking, spinning, waving or fl apping hands) are also 
a potential cause of misdiagnosis. Patients with mental 
retardation often take psychotropic medications, and 
some of the adverse eff ects, such as oculogyric crisis 
and dystonias, can be confused with epileptic events. 
Self-injurious behavior is common in children who 
already have an active epileptic disorder. Th ese cases 
often are referred to the neurologist to rule out seizures 
of frontal or temporal origin. Nonepileptic seizures 
(pseudoseizures) should always be considered in any 
individual with drug-resistant epileptic behaviors. 

Epilepsy is more common in certain types of CP 
and in turn, might be a refl ection of the severity of 
damage to the brain. Walace report, spastic tetraple-
gia was the commonest type of CP complicated by 
seizures, and  spastic diplegia the commonest type 
of CP in the control group of CP without seizures 
(9). Gurses et al. reported that 47% of children with 
periventricular leucomalacia (PVL) had epilepsy, 78% 
of which was intractable. PVL was mostly associated 
with spastic diplegia (10). Th ere are only seldom ob-
served seizures in children with extra pyramidal type 
and pure cerebellar type of CP. In the hemiplegic va-
riety, partial seizures were more common representing 
a unilateral, focal lesion, such as infarct or a poren-
cephaly (69- 73%) (11).

Th e overall outcome of seizures in children with 
CP is poor, needing prolonged course of anticonvul-
sant medications, polytherapy with higher incidence 
of refractory seizures and admissions for status epi-
lepticus. 

Th e ultimate prognosis depends on the etiology of 
the CP.  Studies done in children with CP showed 
that the disorder evolves naturally. In some cases, sei-

zures remit by the second decade of life. Th e causes of 
remission are not clear but might be associated with 
developmental changes in neurotransmitter systems. 
As a group, children with CP have a remission rate of 
30% (10). However, epilepsy is not a lifelong condi-
tion in all patients. A total of 60% to 70% of patients 
will experience a 5-year remission on medication. 
In a seizure-free patient, the issue may arise about 
whether medication is still needed, given the adverse 
eff ects, cost, and inconvenience associated with an-
tiepileptic drug therapy. In contrast, the decision to 
withdraw antiepileptic medication has implications 
for patient safety, driving privileges, employment, and 
liability. Indeed, the decision to stop treatment is in 
many ways more diffi  cult than the decision to start 
it. Th ere is no consensus on how long the duration 
of antiepileptic drug withdrawal after seizure control 
should bee (13). In many instances, discontinuing an-
tiepileptic medications is possible after a seizure-free 
period. Th e time varies among physicians, but discon-
tinuing medications after 2 years without seizures is 
usually considered safe. However, in the author’s prac-
tice, medications may be safely discontinued after 4-5 
years without seizures in persons with brain damage. 
Discontinue antiepileptic medications slowly. In chil-
dren treated with multiple medications, the author 
recommends tapering one medication at a time, allow-
ing approximately 6-12 months to discontinue each 
medication. Withdrawal seizures are not unusual and 
are not necessarily an indication that the medication 
being tapered is needed. However, in most instances 
delaying the tapering of the medications is safer. If 
a patient remains seizure-free throughout the with-
drawal phase, the chances for success are encouraging 
but not ensured. If a patient does not relapse during 
the fi rst year, the prognosis is more optimistic.

Th e role of EEG in antiepileptic drug withdrawal 
is controversial. Although an abnormal EEG before 
drug withdrawalwas a negative prognostic factor in 
many studies, the predictive value of EEG has not 
been confi rmed universally (14). Patients with an ab-
normal EEG before drug withdrawal are twice more 
likely to relapse than were patients with a normal 
EEG. Activity on the EEG did not correlate with 
seizure relapse, although multifocal epileptiform dis-
charges had a higher tendency to relapse (15). How-
ever, these results have not been replicated in other 
studies. Th is inherent limitation in the sensitivity of 
EEG aff ects its predictive value in selecting patients 
for antiepileptic drug withdrawal (16). 
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It has been suggested that neurologic defi cit and 
mental retardation are poor prognostic factors for sei-
zure relapse after AED discontinuation. AED treat-
ment was discontinued in 65 children with CP and 
histories of epilepsy after 2 seizure free years. Patients 
with spastic hemiparesis had the highest relapse rate 
(61.5%), and those with spastic diplegia had the low-
est rate (14.3%).) No other factor correlated signifi -
cantly with the risk of seizure relapse  (17) .

Discontinuation of AEDs in children with CP 
can, and should, be practiced when possible after pa-
tients have been seizure-free for at least 2 years. AED 
discontinuation in patients with spastic hemiparesis is 
signifi cantly more likely to lead to seizure relapse than 
in patients with other CP types, but no other factor 
is yet known to increase the chance of relapse. How-
ever, when the analysis was limited to those patients 
who had either spastic diplegia or spastic hemiparesis 
forms of CP, a signifi cant diff erence was found be-
tween the eff ects of those two forms on relapse time 
(P = .0485). Th e coeffi  cient in the model medicated 
that those with spastic hemiparesis had a 6-fold 
greater chance of having relapses at any point in time 
than those with spastic diplegia (17). 

It is common practice to wait at least 2 seizure-
free years before AED discontinuation is attempted. 
An abnormal neurologic examination result has been 
proposed as a sign of poor prognosis. All of our pa-
tients had abnormal neurologic examination results, 
but nearly two thirds did not have seizure relapses. 
Th erefore, the presence of a neurologic defi cit, as well 
as CP, does not necessarily mean a poor prognosis af-
ter AEDs are discontinued.

BIBLIOGRAFIE/BIBLIOGRAPHY

Hadjipanayis A, Hadjichristodoulou C. and Youroukos S. 

Epilepsy in patients with cerebral palsy. Developmental 

Medicine Child Neurology 39 10 (1997), pp. 659–663. 

Bax M, Goldstein M, Rosenbaum P, et all. Proposed defi -

nition and classifi cation of cerebral palsy. Dev Med Child 

Neurol.  2005 Aug;47(8):571-6.

Cans C. (2000) Surveillance of Cerebral palsy in Europe: 

a collaboration of cerebral palsy surveys and registers. Dev 

Med Child Neurol 42: 816–824.

Eliasson AC, Krumlinde-Sundholm L, Rösblad B, Beck-

ung E, et all. (2006) Th e Manual Ability Classifi cation 

System (MACS) for children with cerebral palsy: scale de-

velopment and evidence of validity and reliability.Dev Med 

Child Neurol 48: 549–554.

1.

2.

3.

4.

Dimitrios I. Zafeiriou, Eleftherios E. Kontopoulos and Io-

annis Tsikoulas Characteristics and Prognosis of Epilepsy 

in Children With Cerebral Palsy  Journal of Child Neurol-

ogy, (1999)Vol. 14, No. 5, 289-294.

Gururaj A. Epilepsy in children with cerebral palsy. Seizure, 

Vol 12, Issue2, March 2003, Pages 110-114.

Schaefer G.B.Genetics Considerations in Cerebral Palsy 

Seminars in Pediatric Neurology, Volume 15, Issue 1, 

March 2008, Pages 21-26.  

Forsgren L, Edvinsson SO, Blomquist HK, et al. Epilepsy in 

a population of mentally retarded children and adults. Epi-

lepsy Epilepsy Res. Aug 1990;6(3):234-48.

Wallace S.J., Epilepsy in cerebral palsy. Developmental 

Medicine and Child Neurology 43 (2001), pp. 713–717.

Gurses, D.W. Gross, F. Andermann et al., Periventricular 

leucomalacia and epilepsy. Neurology 52 (1999), pp. 341–

345.

Knežević-Pogančev M. Neurologija u pedijatriji. Edu-

catio, Beograd.Todra 2008: 31-37.

Kwong K, Wong S. and So K.T, Epilepsy in children with 

cerebral palsy. Pediatric Neurology 19 (1998), pp. 313–316.

Serra JG, Montenegro MA, Guerreiro MM. Antiepi-

leptic drug withdrawal in childhood: does the duration of 

tapering off  matter for seizure recurrence J Child Neurol. 

2005 Jul;20(7):624-6.

Andersson T, Braathen G, Persson A, Th eorell K. A com-

parison between one and three years of treatment in un-

complicated childhoodepilepsy: a prospective study, II: the 

EEG as predictor of  outcome after withdrawal of treat-

ment. Epilepsia. 1997;38:225-232.

Callaghan N, Garrett A, Goggin T. Withdrawal of anti-

convulsant drugs in patients free of seizures for two years: a 

prospective study [published correction appears in N Engl J 

Med. 1988;319:188]. N Engl J Med. 1988;318:942-946.

Knežević-Pogančev M. Electroencefalografi ja u pedi-

jatriji.Specialis, Beograd.Todra 2006.

Mauricio R. Delgado, Anthony R. Riela, Janith Mills, Alan 

Pitt and Richard Browne. Discontinuation of Antiepileptic 

Drug Treatment After Two Seizure-free Years in Children 

With Cerebral Palsy Pediatrics 1996;97;192-197.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.




