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CASE REPORT

Epilepsy-associated open-lip schizencephaly 
with arachnoid cyst: a rare case report
Patricia Hapsari1*†  , Celia1,2  , Chand Nagpal1  , Andre1,3  , Ronny1,4   and Robert Shen2,5†   

Abstract 

Background Schizencephaly is a rare congenital cerebral malformation characterized by clefts in the cerebral cortex. 
The traction effect and splitting of leptomeninges caused by schizencephaly potentially formed an arachnoid cyst.

Case presentation We present a case of an 18-year-old male with history of several episodes of complex partial 
seizure over the last 2 months, with an electroencephalogram signified an epileptic form in the right temporal lobe. 
Brain magnetic-resonance imaging revealed an arachnoid cyst in the right temporal fossa and a grey matter-lined 
right temporal cleft consistent with open-lip schizencephaly. To the best of authors’ knowledge, only two previous 
similar cases have been reported in 1997. Our patient underwent cystoperitoneal shunt and was given double anti-
epileptic agents, which successfully resolved and prevented the seizure episode during further follow-up.

Conclusion New onset of seizure-associated schizencephaly in adult are very rare. In this case, space-occupying 
lesions effects from the enlarged arachnoid cysts caused seizure, which resolved after the cystoperitoneal shunt and 
double anti-epileptic agents.
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Background
Schizencephaly is a rare congenital cerebral malforma-
tion characterized by clefts in the cerebral cortex, uni-
laterally or bilaterally, that connects the ependymal 
surface of the lateral ventricle and the pia mater [1, 2]. 
The global incidence is only about 1.5 in 1,000,000 live 

births, with one in 1650 children case presents with epi-
lepsy, which is very rare in adults [1, 2]. Schizencephaly 
classified into three: (1) Type-1/trans-mantle, the trans-
mantle column of abnormal gray matter (GM), with no 
cerebrospinal fluid (CSF)-containing cleft, (2) Type-2/
closed-lip, adjacentabnormal lips of GM in the presence 
of CSF-containing cleft, (3) Type 3/open-lip, non-adja-
cent abnormal lips of GM in the presence of CSF-con-
taining cleft [3].

The etiopathogenesis is not clearly understood. It is 
usually accompanied by other intracranial anomalies 
(septo-optic dysplasia, GM-heterotopia, absence of sep-
tum pellucidum, and corpus callosum dysgenesis) [4]. 
However, there are several possible contributing risk 
factors such as young maternal-age, teratogenic agents 
exposure, attempted abortion, fetal hypoxia, amniocen-
tesis, chorionic villus sampling, prenatal cytomegalovirus 
infection, genetic mutation, and fetal stroke/intracranial 
hemorrhage [5–7].
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To the best of authors’ knowledge, there have been a 
total of two reported cases (1997) of the coexistence of 
schizencephaly and arachnoid cyst. The formation of 
arachnoid cysts is said to be formed due to the traction 
effect and splitting of leptomeninges by schizencephaly 
[8]. We report the findings of arachnoid cyst associated 
with open-lip schizencephaly presenting with epilepsy in 
18-year-old male which resolved after surgical and phar-
macological treatment.

Case presentation
An 18-year-old male patient was referred to our hospi-
tal of complex partial seizure over the last 2 months. His 
first episode was an absence seizure that lasted several 
seconds. Two weeks prior, he fell and his right-head col-
liding on the ground. He did not have any medical exami-
nation afterward. The second episode was a left-arm 
focal clonic seizure. The third was a tonic–clonic seizure 
with convulsions of the left-arm that lasted 10  min and 
was followed by a loss of consciousness period and ret-
rograde amnesia. He never had any symptoms of nau-
sea or headache. He and his family members have never 
experienced these symptoms before. However, his father 
has had a history of febrile seizures and an absence of 
folic acid supplementation in his mother during preg-
nancy. He is proportionally athletic, with no history of 
post-natal complication or global delay in developmental 
milestones.

Physical and neurological examination revealed no 
abnormalities. During neurocognitive testing, has some 
degree of limitations in the mathematical and language 
sections on the Montreal Cognitive Assessment (MoCA) 
scoring with a total score of 22, interpreted as mild-cog-
nitive impairment. Brain magnetic resonance imaging 
(MRI) with contrast showed an extra axial cystic lesion, 
non-enhanced-cerebrospinal fluid (CSF) attenuation in 
right temporal fossa, measuring ± 8.17 × 3.46 × 6.27  cm 
(antero-posterior × transverse × cranio-caudal) that 
caused a mass effect of adjacent brain parenchymal and 
mild leftward subfalcine herniation (Fig. 1).

MRI also revealed GM-lined right temporal cleft 
extending from the right lateral ventricle to the cortex 
and filled with CSF. These findings are keeping with an 
arachnoid cyst and open-lip schizencephaly (Fig. 2). Elec-
troencephalography (EEG) signified an epileptic form 
in the right temporal lobe. A cystoperitoneal shunt was 
performed (Fig. 3), and 750 mg levepiracetam was given 
twice daily. Five days later, the patient experienced right 
side facial focal seizure. One month later, he experienced 
absence seizure and he was given 1000 mg Levetiracetam 
twice daily and 2000 mg Sodium Divalproex once daily.

Discussion
Arachnoid cysts rarely cause complaints and are usu-
ally not explicitly treated; otherwise, open-lip schizen-
cephaly often causes complaints [8]. Arachnoid cysts, 
an intracranial CSF-filled lesion lined with arachnoid 
membranes, only make up 1% of all intracranial space-
occupying lesions (SOL) that are usually asymptomatic 
and often an incidental finding [9]. This case showed 
a schizencephaly caused a relatively large size of the 
arachnoid cyst and would continue to compress the 
surrounding structure, which led to episodes of sei-
zures. Although the etiology is still poorly understood, 
the plausible risk factor, in this case, is the absence of 
consumption of folic acid during pregnancy. Similar 
findings have only been reported in two cases before, 
with the co-existence of arachnoid cyst caused by trac-
tion effect and splitting of the leptomeninges because 
of deep cortical infolding of the schizencephalic cleft 
[8].

The present of new-onset seizures in adults without 
a clear cause, other symptoms, and normal findings in 
physical and general neurological examinations make the 
need for advanced investigation to confirm neuroana-
tomical abnormalities. MRI provides excellent detailed 
images of anatomic changes, GM visualization, and to 
differentiate the fluid-associated central nervous system 
abnormalities. In this case of schizencephalic, each of 
the MR sequences helps show its different characteris-
tics. T1-weighted (T1W) sequence shows cortex detail 
of schizencephaly. T2-weighted (T2W) sequences in 
the sagittal plane are used to evaluate polymicrogyria. 
Fluid-attenuated inversion recovery (FLAIR) sequence 
is precious to differentiate focal cortical dysplasia; and 
heterotopic grey matter, which is seen as hyperintense. 
In the case of an arachnoid cyst, MRI is also the best 
modality to illustrate the cyst’s anatomic location, size, 
surrounding structures and to differentiate other cause of 
cyst. The classic arachnoid cyst has no identifiable inter-
nal architecture and does not enhance [10, 11].

Management of schizencephaly usually prioritizes sup-
portive and rehabilitative management. However, surgery 
is generally performed if hydrocephalus or raised intrac-
ranial pressure is present [12]. In the case of symptomatic 
arachnoid cyst that compresses surrounding structure, 
surgery should be performed. Surgical excision of the 
arachnoid cyst’ wall performed when the lesion is read-
ily amendable, also, surgical/endoscopic fenestration can 
also be considered [9, 13].

A cystoperitoneal shunt is rarely used due to the com-
plications that can arise with long-term shunt place-
ment; however, it is needed as an emergency choice when 
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significant hydrocephalus or mass effect is present [9, 
13]. As in this case, cystoperitoneal shunt was performed 
to reduce the midline shift and the size of the arachnoid 
cyst. Surgical excision was not performed because the 
schizencephaly would still raise the intracranial pres-
sure. After surgery, anti-epileptic medications were initi-
ated, and the patient did not experience any episodes of 
seizures during a month of follow-up. However, further 
observation must be done periodically.

Conclusions
New onset of seizure-associated schizencephalyin adult 
are very rare. Epilepsy in open-lip schizencephaly of this 
case resulting from space-occupying lesions (SOL) effects 
of enlarged arachnoid cysts. The episode of seizure was 
successfully resolved after the cystoperitoneal shunt that 
reduced the arachnoid cyst size and double anti-epileptic 
agents.

Fig. 1 Axial T1W (A), T2W (B), FLAIR (C), and T1W with contrast (D) Brain MRI revealed arachnoid cyst in right temporal fossa with mass effect of 
adjacent brain parenchymal and mild leftward subfalcine herniation (not shown)
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Fig. 2 Axial T1W (A), Axial T2W (B), and coronal FLAIR (C) Brain MRI showed grey matter-lined right temporal cleft extending from the right lateral 
ventricle to the cortex and filled with cerebrospinal fluid, these findings are consistent with open-lip schizencephaly

Fig. 3 Intraoperative cystoperitoneal shunt procedure
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