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 Abstract
Introduction: Schizencephaly is a rare congenital malformation of cerebral cortical development. Epilepsia partialis 
continua and movement disorders often display abnormal movements with overlapping phenomenology in 
schizencephaly. Case report: A 6-year-old-girl with normal prenatal and labor history, presented with continuous left 
hand movement since 1-year-old. Neurological examination showed left spastic hemiparesis. Electroencephalography 
(EEG) showed sharp and spike wave in right temporoparietooccipital, frontocentrotemporal and centroparietal 
region. Cerebral magnetic resonance imaging (MRI) showed a cleft in right frontal lobe extending to the right lateral 
ventricle classified as open-lip schizencephaly, and an agenesis of septum pellucidum leads to monoventricular 
features, and polymicrogyria. She was treated with valproic acid, haloperidol, and regular physiotherapy. Conclusion: 
This patient was diagnosed with schizencephaly from the anamnesis, physical examination, EEG, and cerebral MRI. 
The therapy of this patient was pharmacological treatment and physiotherapy.
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Introduction
Schizencephaly is a rare congenital disorder of cerebral 
cortical development, causing defect during neuronal 
cell migration in the second to fifth months of pregnancy 
(1–6). This disorder is characterized by linear, thickened 
clefts of the cerebral mantle and filled by cerebrospinal 
fluid; extending from the pial surface to the ventricles 
lined by heterotopic gray matter (5–8). Schizencephaly 
was first introduced by Wilmarth in 1887, then in 1946 by 
Yakovlev and Wadsworth who classified it into two types, 
type 1 or closed-lip and type 2 or open-lip (5–7,9). Type 
1 or closed-lip has a closed cleft and is not related to the 
ventricular system, whereas type 2 or open-lip has an open 
cleft and is related to the ventricular system. The incidence 
of schizencephaly is 1.5:100,000 births, and 1:1650 in 
children with epilepsy. Type 2 is more common than type 1 
(4,7). This disorder can be located in all areas of the brain, 
mostly in the frontal and parietal lobes, especially around 
the lateral sulcus or Sylvian fissure and it can be unilateral 
or bilateral (5,10,11).

Type 1 has mild neurological deficits such as mild hemiparesis 
and partial seizures, whereas in type 2 the symptoms 
that appear are usually more severe, such as severe 

hemiparesis, mental retardation, growth disturbance, 
seizures and spasticity because the malformation is severe 
and irreversible (5,6).

There are no definite causes of schizencephaly until now, 
but several risk factors that are related to this disease are 
collagen type IV alpha 1 (COL4A1) mutation, empty spiracles 
homeobox 2 (EMX2) mutation, six homebox 3 (SIX3) 
mutation, sonic hedgehog (SHH) mutation, pregnancy 
infection such as cytomegalovirus, the age of pregnant 
woman that is too young, history of poor antenatal care 
and drug abuse (5,8,12–15). Schizenchephaly is often 
accompanied by other congenital abnormalities in 50-
90% of cases, such as septo-optic dysplasia, agenesis of 
septum pellucidum and corpus callosum, polymicrogyria, 
pachigiria, heterotopia, and gasttroschisis (4,16–18). In 
utero magnetic resonance (iuMR) is used for antenatal 
detection of brain abnormalities, including schizencephaly 
(19).

The diagnosis of schizencephaly is made by clinical 
symptoms, physical examination, and brain imaging. It 
is also important to ask about the risk factors and family 
history. The first choice of imaging study is cerebral 
magnetic resonance imaging (MRI) because it has 
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good resolution and does not use ionizing radiation. 
Differentiation between the substantia grisea and the 
substance of the alba will appear more clearly on MRI 
(4,5,20–22). Management of this disorder is conservative 
therapy and rehabilitation (5,23). Surgery is performed if 
there is hydrocephalus or intracranial hypertension (5,24).

Case presentation
A 6-year-old-girl came to the hospital presenting with 
continuous left hand movement since 1-year-old. The 
movement of the left hand and fingers was continuous, in 
the form of flexion and extension, adduction and abduction, 
without loss of consciousness that resembled athetosis and 

epilepsy seizure. The movement disappeared during sleep. 
There was no history of pregnancy abnormality or disease 
in the mother, full-term birth and without complications. 
Physical examination showed no dysmorphic face and the 
head was mesocephal. On neurological examination, there 
was left spastic hemiparesis with motor strength of 4 and 
increased physiological reflexes. There were no cranial 
nerves palsy, no sensory and autonomic disturbance. There 
were no developmental delay and mental retardation.

Electroencephalography showed epileptogenic discharges 
on right frontocentrotemproral, right temporoparietooc-
cipital, and right centroparietooccipital (Figure 1).
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Cerebral magnetic resonance imaging (MRI) showed a cleft 
in the right frontal lobe lined with gray matter, connecting 
the subarachnoid space with right lateral ventricle (the 
imaging of open-lip type) (Figure 2). There was no septum 
pellucidum structure so right and left ventricles were 
merged as monoventricle (suspect agenesis). There were 
excessive and shallow cortical folds in the left and right 
frontotemporoparietal lobe (polimicrogyria). 

The therapy of the patient was valproic acid 125 mg/12 
hours per oral (10 mg/kg body weight/day, divided into 2 
doses), haloperidol 0.5 mg/12 hours per oral, and regular 
physiotherapy (occupational therapy). After the therapy, 
the movement of the hand was reduced (amplitude and 
frequency). The therapy was given over 1 year.

Discussion
This case report presents a 6-year-old-girl with chief 
complaint of continuous left hand movement. The 
movement was flexion, extension, adduction, and 
abduction. The movement did not involve the forearm and 
upper arm. The manifestation in this patient appeared as an 
athetosis type of movement disorder but also resembled a 
continuous focal epileptic seizure called epilepsia partialis 
continua.

Athetosis, derived from the Greek language which means 
not fixed or changing, is a movement disorder characterized 
by the inability to maintain the parts of the body, such as 
fingers, hands, tongue or others body part in one position, 
thus causing a slow and continuous winding movement 
(25,26). While epilepsia partialis continua is defined as 
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a continuous epilepsy seizure (status epilepticus) in the 
form of focal motor onset seizure lasting for more than 60 
minutes and recurring at intervals of less than 10 seconds. 
The movements that appear are stereotypic, can involve 
one muscle, a group of muscles, or an extremity (27).

Epilepsia partialis continua and movement disorder are 2 
conditions with similar and often overlapping symptoms, 
explaining the continuous movement of the hands in this 
patient. This patient needed additional examination to 
establish the diagnosis, such as EEG and cerebral MRI. 
Cerebral MRI showed an open-lip type schizencephaly, 
agenesis of septum pellucidum, and polymicrogyria. The 
presence of an open-lip type schizencephaly in this patient 
explains the manifestation of epilepsia partialis continua 
and spastic sinistra hemiparesis due to abnormalities in the 
motor cortex of the frontal lobe. There is a cleft filled with 
cerebrospinal fluid which extends from the subarachnoid 
cavity to the right lateral ventricle in the motor cortex of 
the right frontal lobe.

Clinical manifestation in this patient is classified as mild, 
which is not in accordance with the literature which states 
that the seizure of epilepsy and mild motor weakness are 
more common in type 1, whereas type 2 have worse and 
irreversible clinical symptoms, and often accompanied by 
mental retardation and growth disorders, which were not 
found in this patient. Other literature also stated that the 
presence of polymicrogyria and heterotopia also led to the 
manifestation of epilepsy partialis continua (5,6,19,28,29).

Agenesis of septum pellucidum and polymicrogria that 
were found in this patient are two disorders that often 
accompany schizencephaly. Septum pellucidum is a 
structure found in the midline of the brain between 

the 2 cerebral hemispheres that separates the 2 lateral 
ventricles. The structure is in the form of a thin wall from 2 
thin membrane consisting of the substansia grisea and alba, 
attached to the corpus callosum in the superoanterior and 
fornix in the inferoposterior (30). Whereas polymicrogiria 
is a cerebral cortex that looks wavy due to the excessive 
number of small sized gyrus that is limited by shallow 
sulcus. Polymicrogria can occur in all areas, but is often 
found in the frontal cortex. This disorder often causes 
motoric and intellectual disturbance and seizures (31–33).

Until now, there are only a few case reports similar to 
this case. From these cases, the manifestation that arises 
is the continuous movement in the hands in accordance 
with dystonia or athetosis. Marinelli et al. (2012) and Zyss 
et al. (2007) reported that the movement disappeared 
during sleep, similar to this patient.(6,29) Friedman et 
al. (1996) reported that schizencephaly can manifest as 
athetosis.(34) Athetosis appears as a continuous and slow 
extension - pronation and flexion - supination movement 
of the hand. The mechanism of movement disorders in 
schizencephaly is not yet known, but it is believed that this 
condition is caused by reduced number of periventricular 
neurons including in the basal ganglia (26,28,34).

The presence of epileptogenic waves in several areas of the 
brain including the right frontal region on EEG examination 
is clinically appropriate in this patient in the form of focal 
seizures that support the diagnosis of epilepsia partialis 
continua.

The authors considered that the diagnosis of this patient 
is epilepsia partialis continua, supported by the presence 
of schizencephaly and polymicrogyria on MRI and the 
finding of epileptogenic discharges in the EEG. Although 

 

 

Figure 2: Cerebral MRI, T1 (above) dan T2 (bottom) 
Figure 2: Cerebral MRI, T1 (above) dan T2 (bottom)
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this manifestation is similar to athetosis, we cannot find 
the etiology and pathological processes that support the 
diagnosis of movement disorders.

Conclusion
This patient was diagnosed with schizencephaly from the 
anamnesis, physical examination, EEG, and cerebral MRI. 
The therapy of this patient was pharmacologic treatment 
and physiotherapy.
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