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INTRODUCTION

Schizencephaly is an uncommon anomaly of the brain characterized by abnormal gray matter lined clefts
extending from the ependymal surface of the ventricle to the subarachnoid space. There are two distinct
subtypes. Cleft with fused lips is a type 1 or closed type whereas unopposed lips allowing communication of
the cleft to the ipsilateral ventricle is an open type.[1] Although the exact cause of this disorder is uncertain,
diverse theories have been put forward to establish a definite underlying etiology. A defect in neuronal
migration[2] or some form of molecular genetic abnormalities such as mutation in EMX2 [1], SHH and SIX
3 gene [3] , intrauterine infections[4] are few of the probable causes advocated in literature. MRI is the
best suited imaging modality for diagnostic evaluations owing to its superiority in gray and white matter
distinction, and hence distinguishing the entity from porencephaly or any other post infectious, postoperative
or post necrotic lesions.[2][5]

CASE PRESENTATION

A 37-year-old gravid lady presented to the gynecological Out Patient Department (OPD) of Dhulikhel
hospital at her 38th week of gestation. She complained of lower abdominal pain and vaginal discharge
starting from one day prior to presentation. She was clinically stable. The fetal heart rate was 132 beats
per minute. On abdominal examination, the uterus was of term size with longitudinal lie and presentation
was cephalic. Membranes were absent and liquor was clear.

This was her fourth pregnancy. Her previous pregnancies were reportedly uneventful . She had not attended
any antenatal care checkups during this pregnancy. The patient party denied history of any concomitant
medical issues as well. There were some inconveniences communicating with the patient, she was uncooper-
ative and didn’t communicate properly with any health professional, the relevant history was extracted from
her husband who had accompanied her to the hospital.

She was admitted to the labour ward for Prelabour rupture of membrane. Augmentation of labour was
being done with injection Syntocin. Her vital signs and fetal heart rate were continually monitored. She was
clinically stable but 6 hours after admission, developed generalized tonic clonic seizure involving bilateral
upper and lower extremities. The fetal heart rate promptly dropped to 80 beats / minute. She was immedi-
ately attended by a senior consultant. Injection Syntocin was stopped. A loading dose of Magnesium sulfate
injection was given under supervision. Oxygen at 4 litres/min was started. An emergency caesarean section
was planned. The outcome was a single, alive, male baby of weight 2730 grams, with APGAR score 7/10
and 8/10 at 1 and 5 minutes respectively. Post operatively, the patient was shifted to Intensive care unit
where she was assessed by a team of Neurosurgeon and Internist.
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As there were difficulties communicating with the patient herself, she was reluctant to give a detailed history
of her illness. Her husband was re-inquired and asked to elicit an elaborated history of her condition. The
patient had been having recurrent seizure episodes, but they never sought medical attention for it. And
apart from the fits, she had no other issues. We noticed that the patient was not willing to talk to any
hospital attendants but was normally conversing with her visitors. Only a limited history could be elicited.

At present time, she has 1 or 2 seizure episodes in a month. With some difficulties, a detailed neurological
examination was done. She was conscious and well oriented to time, place and person. Cranial nerves
examinations were normal. Reflex was 2+ on both sides. Motor tone was normal, and Motor power was
5/5. B/L plantar reflex was downgoing. Sensory examination was normal.

Complete Blood count, CRP, ESR, Liver Function test, Renal Function test, Lipid profile, Random blood
sugar, Serum electrolytes, Serum Calcium and Magnesium, Urine analysis was done. Investigation reports
revealed no abnormalities. Routine EEG was unremarkable; however, 24-hour EEG was not done. MRI of
the brain revealed hypointense cortical cleft in T1 image (Figure 1) and hyperintense in T2 (Figure 2
and 4A ) - suggestive of left sided open lip schizencephaly. Absence of septum pellucidum with fusion of
frontal horn of lateral ventricles (Figure 3 ) and a hyperintense lesion in the left temporal lobe was also
noted (Figure 4B ). A screening echocardiographic examination of the baby revealed no abnormalities.
Levetiracetam was started and we tried to assess all possible barriers of future drug adherence and made an
effort to mitigate those.

DISCUSSION

Schizencephaly, a cerebral structure abnormality occurs mostly in the frontal and parietal lobes in the vicinity
of sylvian fissure. [5][6]

Various postulates have been set forth to explain etiology. Detrimental elements causing developmental
disorders in the 7th and 8th week of gestation could be responsible. At 7th week of gestation, neuroblast
cells are formed from the germinal matrix and at 8th week, driven by the radially oriented glial cells, they
migrate to form the cerebral cortex. [7] Any form of prenatal insult, be it metabolic, infectious or drug
related during this period can lead to developmental arrest thereby interrupting normal stem cell differenti-
ation and neuronal migration and hence manifest as schizencephaly, lissencephaly or other forms of cerebral
malformation.[6] Another vascular theory suggests that vascular compromise during early embryogenesis can
lead to hypoxemia and infarction and thus interfere with the neuronal migration. [8] With evidence of the
condition running in families, genetic components are also thought to be operative.[9] Evidences suggest
schizencephaly to be a heterogeneous disorder with multiple candidate genes. Mutation in the genes asso-
ciated with Holoprosencephaly - SHH, ZIC 2 and SIX 3 have been found to be linked with schizencephaly
thereby demonstrating this disorder as a component of the intricated spectrum of developmental deformities
in the ventral forebrain. [3] More recent studies have identified the roles of mutated WDR62 and COL4A1
genes too.[10][11] Nonetheless, Schizencephaly has also been seen in cases with no abnormalities in these
genes, thereby suggesting the possible roles of various non genetic factors in the complex pathogenesis. As-
sociation with in- utero Cytomegalovirus infection have also been reported.[12][13] The role of in utero HSV
infection in schizencephaly and other spectrum of CNS abnormalities with similar phenotypic traits have
also been demonstrated.[14][15]

In more than 50 percent of the cases, it is seen in association with other congenital abnormalities.[16] Micro-
cephaly, hydrocephalus, septo optic dysplasia, optic nerve hypoplasia, absent corpus callosum, pachygyria
and polymicrogyria are commonly occurring co existent abnormalities[5], among which absent septum pellu-
cidum, ventricular deformation and corpus callosum agenesis are the predominantly encountered ones.[17][18]

In our case, there was absence of septum pellucidum, lissencephaly, lobar holoprosencephaly and an arachnoid
cyst in the left temporal lobe. A theory suggests that the underlying mechanics causing schizencephaly also
exerts a dragging force in the meninges thereby leading to formation of arachnoid cyst around the cleft.[19]

The severity of clinical presentation largely correlates with the extent of the underlying anatomical defor-

2



P
os

te
d

on
11

A
pr

20
23

|T
he

co
py

ri
gh

t
ho

ld
er

is
th

e
au

th
or

/f
un

de
r.

A
ll

ri
gh

ts
re

se
rv

ed
.

N
o

re
us

e
w

it
ho

ut
pe

rm
is

si
on

.
|h

tt
ps

:/
/d

oi
.o

rg
/1

0.
22

54
1/

au
.1

68
12

18
39

.9
65

17
79

8/
v1

|T
hi

s
a

pr
ep

ri
nt

an
d

ha
s

no
t

be
en

pe
er

re
vi

ew
ed

.
D

at
a

m
ay

be
pr

el
im

in
ar

y.

mity.[17] Motor deficits, epileptic seizures and mental retardation are mostly seen. Psychotic features such
as delusions, hallucinations and depressive symptoms have also been reported[1] Our patient did not have
motor deficits but had frequent episodes of seizures which was present all throughout her pregnancy yet this
was the first time she received medical care for it.

Case studies have shown that seizures during pregnancy can have deleterious effects on fetal heart and size
[20], but in our case, even with the non-treated seizure episodes the outcome was a healthy and term baby.

Small unilateral defects can have either no symptoms at all or a milder course with diagnosis being made at
fourth or fifth decade or even at later stages of life.[21] In this case, despite the large anatomical deformity
and other associated malformations, the diagnosis remained an incidental MRI finding during work up of a
seizure during labour in a lady who reportedly had three uneventful pregnancy episodes in the past.

Exact information on age of onset and progression of seizure could not be obtained in our case. But
schizencephaly as a cause of adult onset seizure is a rare occurrence and very few cases have been reported
in adults.[2] [22]

An exceptional feature of our case is the context of the presentation itself : diagnosis made at the time of
labour in a woman who was otherwise living a normal lifestyle.

Radiological Imaging is the key diagnostic approach. MRI and CT scans can demonstrate the anatomical
location, extent and distinguish among the variants as well. [21] Furthermore , MRI allows distinction
between Schizencephaly and other acquired lesions along with detection of other co-existing disorders.[18]
The visualization of gray matter lining the cleft is pathognomonic of schizencephaly and for this reason
MRI is a substantially superior modality of diagnosis. Cleft lined by cortex along with pachygyria and
polymicrogyria are commonly appreciated on MRI. [21]

Management is conservative and involves adequate seizure control along with rehabilitation of motor defects
and mental retardation. [2] Identification of the epileptogenic foci and surgical resection have been tried
with variable outcomes, yet a vigilant approach and accurate resection can yield fulfilling results.[23][24]

CONCLUSION:

Schizencephaly is rarely diagnosed in adulthood. Apart from rehabilitation and symptomatic management,
the need to address patients’ traditional beliefs and concerns and ensure treatment adherence was a crucial
part in our case. Given the rarity of the disorder in addition to the unusual background of presentation, an
absolute need of reporting the case was felt.
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study of 16 patients. Neurologia. 2012;27: 491–499.

5. Ugboma EW, Agi CE. Schizencephaly: A case report and review of literature. Niger Postgrad Med J.
2016;23: 38.
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Diagnostic Imaging and Problems of Schizencephaly. Pol J Radiol. 2014;79: 444.

19. Sener RN. Coexistence of schizencephaly and middle cranial fossa arachnoid cyst: a report of two
patients. Eur Radiol. 2014;7: 409–411.

20. Sveberg L, Svalheim S, Taubøll E. The impact of seizures on pregnancy and delivery. Seizure. 2015;28:
35–38.

21. Alkareem M, Ahmed H, Ahmed G. Unilateral right closed-lip schizencephaly. BMJ Case Rep. 2020;13.
doi:10.1136/bcr-2020-235004

22. Okunlola AI, Olowoyo P, Okunlola CK, Babalola OF. Adult-Onset Seizure Disorder Secondary to Schi-
zencephaly. Asian J Neurosurg. 2020;15: 159–161.

4



P
os

te
d

on
11

A
pr

20
23

|T
he

co
py

ri
gh

t
ho

ld
er

is
th

e
au

th
or

/f
un

de
r.

A
ll

ri
gh

ts
re

se
rv

ed
.

N
o

re
us

e
w

it
ho

ut
pe

rm
is

si
on

.
|h

tt
ps

:/
/d

oi
.o

rg
/1

0.
22

54
1/

au
.1

68
12

18
39

.9
65

17
79

8/
v1

|T
hi

s
a

pr
ep

ri
nt

an
d

ha
s

no
t

be
en

pe
er

re
vi

ew
ed

.
D

at
a

m
ay

be
pr

el
im

in
ar

y.

23. Landy HJ, Ramsay RE, Ajmone-Marsan C, Levin BE, Brown J, Pasarin G, et al. Temporal lobectomy
for seizures associated with unilateral schizencephaly. Surg Neurol. 1992;37: 477–481.

24. Choi HY, Koh EJ. Long-term outcome of surgical treatment of patients with intractable epilepsy asso-
ciated with schizencephaly. Acta Neurochir . 2013;155: 1717–1724.

Hosted file

FIGURE sizen.docx available at https://authorea.com/users/443896/articles/634913-
schizencephaly-diagnosed-after-an-episode-of-seizure-during-labour-a-case-report

5

https://authorea.com/users/443896/articles/634913-schizencephaly-diagnosed-after-an-episode-of-seizure-during-labour-a-case-report
https://authorea.com/users/443896/articles/634913-schizencephaly-diagnosed-after-an-episode-of-seizure-during-labour-a-case-report

