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Abstract
Schizencephaly is one of the rare cortical malformations that classify in the group of neurological migration defects.
The appearance of the anomaly is in the form of a cleft that passes through the brain parenchyma. In mild types,
the cleft does not reach the lateral ventricle. Demonstrating the presence of polymicrogyria, optimal evaluation of
the cortex and determining the cleft trace are essential in the radiological evaluation of schizencephaly. Because
differential diagnosis should be made with heterotopias and focal cortical dysplasia. We present a case of a 21-yearold female patient with closed-lip schizencephaly accompanied by MRI findings. Polymicrogyria is best detected in
sagittal T2 sequences, while the difference of white matter and grey matter are well observed in T1 and FLAIR sequences. The benefit of diffusion-weighted images in schizencephaly is unclear. The ADC values of the grey matter
adjacent to the cleft are close to the lower limit of normal. Susceptibility weighted image (SWI) sequence has no
place in the evaluation of schizencephaly. It can be beneficial for the exclusion of vascular malformations, haemorrhage and differential diagnosis.
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INTRODUCTION
Schizencephaly is a rare cortical malformation
in the form of a cleft that seen throughout the brain
parenchyma (1). The type extending to the lateral
ventricle is called open-lip, while the type ending
in the white matter is called closed-lip. ¾ of the
cases are open-lip, and ¼ are closed-lip. Schizencephaly is rare, with an estimated incidence of approximately 1.48/100,000 live births. In other
words, the prevalence of closed-lip Schizencephaly is 1/400,000 in the normal population. It is almost always sporadic, although few familial cases
have been described. MRI is the most detailed radiological method used to evaluate schizencephaly
(2). Herein, apart from T1W, T2W turbo spin-echo
and FLAIR sequences, Diffusion-ADC, contrast
and SWI (magnitude, filtered phase, SWI (combined post-processed magnitude and phase), SWI
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minimum intensity projection (MIP) views of
schizencephaly were demonstrated. Our paper
aims to demonstrate the radiological evaluation
process and the use of sequences in closed-lip
schizencephaly. We present a case of a 21-year-old
female patient accompanied by MRI images. The
consent form was signed by the patient.

CASE PRESENTATION
A 21-year-old female patient presented to the
hospital with a one-week history of headache. The
headache was localized to the occipital region and
bilateral. There was a history of hypertension in
the patient’s past. There were no past remarkable
medical history, no smoking history, or relevant
family history. No additional feature was found in
his neurological and systemic examination. MRI
was requested. A closed-lip cleft appearance was
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observed. The cleft terminated in the form of the
blind zone by widening. The cleft was located in
the course of the left postcentral gyrus. In the
T1-weighted sequence, the cortex band around the
cleft was clearly visualized. The band of grey matter was thinner at the end of the cleft (Figure 1A).
The cortical micro-irregularities of polymicrogyria were more prominent in the outer part of the
cleft. Polymicrogyria was more clearly visualized
in sagittal T2 weighted sequences (Figure 1B). In
the FLAIR sequences, the MRI signal was suppressed in the cleft space. That was evidence that
the fluid was cerebrospinal fluid (CSF). Grey matter and white matter difference were better evaluated in the FLAIR sequence compared to other
sequences. The FLAIR signal of the cortex around
the expanding blind zone was higher. The grey
matter was also thinner in this area. That was the
evidence of abnormal cortex tissue (Figure 1C). In
contrast-enhanced images, emissary veins along
the cleft were observed (Figure 1D).
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No signal that creates susceptibility effect was
detected in magnitude images, filtered-phase images, SWI (combined post-processed magnitude
and phase) and minimum intensity projection
(MIP) images. In magnitude images, it is not possible to detect the difference between grey and
white matters. The cleft was hypointense in this
sequence and similar to the CFS signal (Figure
2A). There was no remarkable finding in phaseimages and SWI since these sequences have a susceptibility to calcification or haemorrhage (Figure
2B,C). The vascular structures were clearly visible
on the MIP images. There were no remarkable
findings except well-visualized emissary veins
(Figure 2D).
There was no diffusion restriction in diffusion-weighted images. The ADC value was of
750-800 x 10-6 mm2/s. ADC values were at the
lower limit of the normal grey matter scale (Figure
3). MRI findings were compatible with closedtype schizencephaly.

figure 1. a. Axial T1 weighted MRI (arrowhead: The cleft of schizencephaly) B. Sagittal T2 weighted images (arrowhead: polymicrogyria) C. FLAIR sequence (arrowhead: cleft terminated with hyperintense cortex) D. Contrast
enhanced MRI (arrowhead: emissary veins in the cleft)
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FIGURE 2. A. Magnitude images (arrowhead: The cleft is seen in fluid signal same to CFS) B. Phase image (arrowhead: The cleft line is tentative). C. The cleft is seen in SWI sequence but grey and white matter difference is not
clear. D. Vascular structures are well defined in MIP images. Emissary veins are seen in this sequence

FIGURE 3. A. Hyper intense cleft bant is well visualized in ADC sequence. ADC values was at the lower limit of the
normal grey matter scale B. The cleft was also hyperintense in DWI sequence due to CFS signal

DISCUSSION
Schizencephaly is a congenital brain malformation classified among neuronal migration defects
together with lissencephaly, heterotopia and polymicrogyria. It is caused by a developmental defect that occurs between the intrauterine 2nd and

5th weeks. Polymicrogyria accompanies schizencephaly along the cleft (3). Some authors do not
use the term schizencephaly. They generally prefer
to group these disorders under the term porencephaly. However, Schizencephaly is a true malformation. Porencephaly is the loss of brain tissue caused
by an encephaloclastic event (e.g., ischemia) (2).
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Interestingly, schizencephaly is more common
in abandoned or adopted children (3). Other possible etiological factors include exposure to teratogenic agents, prenatal viral infections, genetics
and young maternal age (4). Some familial cases
have been reported. Heterozygous germline mutations of the homeobox gene EMX2 are frequently
encountered (5). There is no known gender preference.
The clinical features of schizencephaly patients
can be classified according to whether the finding
is unilateral or bilateral. Unilateral schizencephaly
presents contralateral hemiparesis and asymmetrical muscle tone. Bilateral schizencephaly generally may manifest with seizures, developmental delay, quadriparesis, and severe mental disorders.
The severity and extent of seizures depend on the
anatomical extent of the involvement. General developmental delay and motor disorders are expected findings in bilateral Schizencephaly (2,6).
Schizencephaly is classified into three groups.
• Schizencephaly (type 1) – abnormal grey
matter but no evidence of cleft on MRI
• Schizencephaly (type 2) – cleft is present,
but abnormal lips are adjacent
• Schizencephaly (type 3) – cleft is present,
but abnormal lips are not adjacent (7).
Our case is compatible with type 2 schizencephaly.
Neighbouring meninges accompany parenchymal pathology in the area of schizencephaly. A
cleft extends to the pia mater from the ependymal
surface of the brain. The two layers merge at the
cleft. Often the cleft affects the posterior frontal or
parietal lobes. Large clefts can affect a large area,
including the temporal or occipital lobes. However, isolated involvement of these lobes is rare (8).
Schizencephaly is often associated with other
cerebral anomalies: the most frequently associated
anomalies are septo-optic dysplasia, grey matter
heterotopia, absence of Septum pellucidum, corpus callosum dysgenesis (9).
MRI is the preferred imaging method in the
evaluation of schizencephaly. It provides visualization of cortical dysplasia and heterotopic grey
matter as well as identification of the pial-ependymal cleft. Each of the MR sequences used is effective in showing different characteristics of schizencephaly. The cortex detail of schizencephaly is
clearly seen in the T1-weighted sequence. In
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T1-weighted sequences, white matter and grey
matter are in the intermediate signal. However,
white matter is slightly more hyperintense than
grey matter. In the T1-weighted sequence, the fluid
filling the cleft is hypointense. In addition, the
T1-weighted sequence is important in differential
diagnosis. Bleeding is not an expected finding in
schizencephaly. However, in the case of cortical
laminar necrosis, if the sulcus enlargement occurs,
this false appearance may be confused with the
mild form schizencephaly. Herein, T1 hyperintensity of bleeding is helpful in the differential diagnosis (10).
T2 weighted sequences in the sagittal plan are
used in the evaluation of polymicrogyria. Polymicrogyria cortex areas adjacent to hyperintense CSF
can be evaluated in detail in the T2 sequence. Also,
areas of porencephaly can be evaluated more clearly in the T2-weighted sequence.
FLAIR sequence is very valuable in evaluating
schizencephaly. Focal cortical dysplasia and heterotopic grey matter are the most commonly confused lesions with schizencephaly in the differential diagnosis. In FLAIR sequences, unlike
schizencephaly, heterotopic grey matter islands are
seen as hyperintense. In the FLAIR sequence, the
white grey matter separation is clear as in the T1
sequence. Focal thickness increases of the cortex
are well evaluated in FLAIR sequence (11,12).
In a study on normal diffusion values, ADC values in grey matter were 0.8-1.1 x 103 mm2/s and
those in white matter were 0.6-0.9 x 103 mm2/s
(13). Grey matter values in the cortex in the SCH
cleft in the ADC measurement made from grey
matter were normally close to the lower limit of
the specified limit. As is known, the main cause of
SCH is abnormal migration. It is known that the
cortical covering is abnormal.
In the SWI sequence, phase images are first
formed. Filtered phase images are obtained from
these phase images using high and low pass filters.
Phase images are used to increase the contrast in
the original magnified images. Magnified SWI images are obtained by reproducing phase images
and combining them with the original magnified
images. Afterwards, images are obtained using the
minimum intensity projection (MIP ≥ 4 image).
SWI is a technique commonly used to detect bleeding and calcifications. Therefore, an abnormal appearance is not expected in schizencephaly. How-
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ever, it is helpful in the differential diagnosis (14).
Contrast-enhanced examinations are helpful in
showing meningioma and accompanying vascular
malformation. The piamater, which extends from
the ependymal layer in schizencephaly, terminates
in a wide cleft in closed lip schizencephaly. Contrast-enhanced sequences are useful for piamater
evaluation.

CONCLUSIONS
Schizencephaly is one of the rare neuronal migration pathologies. It can be asymptomatic in cases when it is closed-lip and mild, as in our case.
When detected, the presence of polymicrogyria,
cortex thickness, and extension to the lateral ventricle should be evaluated. Differential diagnosis

should be made especially with heterotopias and
focal cortical dysplasia. Every MRI sequence have
different importance according to the structure we
want to see. T2 weighted images are the best to
show polymicrogyria. White matter grey matter
separation can be observed with FLAIR and T1 sequences. The benefit of diffusion-weighted images
in schizencephaly is unclear. However, ADC values are close to the lowest limit of the normal values in deteriorated grey matter. SWI sequence has
no place in schizencephaly except to the exclusion
of vascular malformations and haemorrhage.
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