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Abstract
We report on two Somalian sibs with severe

developmental retardation and spastic ce-

rebral paresis. Both children have bilateral
cerebral clefts in the Sylvian region with
dilatation of the ventricles, absence of the
septum pellucidum, and heterotopia. The
diagnosis of familial schizencephaly was

made. The occurrence of schizencephaly
in two affected sibs supports a genetic basis
for schizencephaly.

(J Med Genet 1995;32:242-244)
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Congenital clefts of the cerebral mantle are

usually divided into encephaloclastic and schiz-
encephalic porencephaly.' When the porus is
associated with a normally formed cortex, or

the cortical lesions are observed secondary to
a previously well formed cerebral mantle (for
example, in combination with gliosis), this
kind of porencephaly has been designated en-

cephaloclastic porencephaly, which normally
occurs in a late stage of gestation.'2 In contrast
schizencephaly can be defined as a defect in
the cerebral mantle owing to a focal arrest
of growth mainly located bilaterally along the
primary cerebral fissures.'

Yakovlev and Wadsworth34 first presented
extended histopathological descriptions of
schizencephaly. They differentiated schiz-
encephalic clefts with fused lips and with
open lips (often associated with absence of
the corpus callosum/septum pellucidum). Both
conditions represent variable cerebral mantle
defects of full thickness.5 According to Byrd et
al6 the abnormality in schizencephaly is a pial-
ependymal seam, a cleft lined with grey matter
which extends across the full thickness of the
cerebral hemispheres from the ventricular sur-

face (ependyma) to the periphery (pial surface)
of the brain. The aberrant neocortex (for ex-

ample, micropachygyria, heterotopia) covering
the "lips" of the lesion originates from a very

Familial schizencephaly
Robinson'2 Hosley Hillburger This report

et al' et al"

Sex F M F M F F F M
Familial relationship Sibs Half sibs Sibs Sibs
Bilateral lips + + - + - - + +
Unilateral lips - - + - + + - -

Absence of pellucidum - - + + - - + +
Heterotopia - - + + - - + +
Gyral malformation - - - - + + + -

Cerebral paresis + + HP + HP HP + HP
Mental retardation (+) (+) - (+) + + + (+)
Epilepsy + + + + - - +

+ = marked, (+) = moderate, HP = hemiparesis.
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early stage of gestation. 5 Therefore schiz-
encephaly is most likely the result of a neuro-

nal migration failure and occurs during the
earlier gestational period.
To differentiate encephaloclastic por-

encephaly from schizencephaly the presence or

absence of aberrant neocortex and cerebral
gliosis (glial scarring) is important.7 In schiz-
encephaly no glial scarring is found.5 Schiz-
encephaly is a very rare malformation and
the aetiology is still unknown. Vascular dis-
turbances, maternal trauma, fetal cyto-
megalovirus infection, or prenatal exposure to
drugs (for example, cocaine) have been dis-
cussed.'-"
There are a few familial cases of schiz-

encephaly, which point to a genetic influence
ofthe disease (table). We report on two severely
handicapped children with schizencephaly
from a Somalian family.

Case reports
CASE 1

The 8 year old daughter of unrelated Somalian
parents was the product of an uncomplicated
pregnancy. Both parents and further three sibs
(two girls, one boy) are healthy. One younger
brother is similarly affected (case 2). The ex-

tended family history showed no other affected
relative. Height, weight, and head circum-
ference at birth were reported as normal. At
the age of 6 months developmental retardation
was first noticed. At the age of 8 years the girl
was brought to our hospital for investigation
of severe psychomotor retardation and a pre-
dominantly left sided spasticity. She was unable
to speak and had severe feeding difficulties.
Clinical examination showed severe tetra-
spasticity and contractures of the large joints
(elbow, hip, knee). Laboratory screening for
metabolic diseases (for example, peroxisomal
disorders, leucodystrophies, amino- and or-

ganic aciduria) and for infectious diseases
was normal. Chromosomal analysis showed a

normal female karyotype (46,XX). Oph-
thalmological examination was unremarkable.
The EEG showed a constant temporal theta
rhythm.

Cerebral MRI (fig 1) showed bilateral schiz-
encephalic clefts (open lips with heterotopia)
in the typical location of the Sylvian fissure and
absence of the septum pellucidum. The optic
nerves were normal and there was no glial
scarring.

CASE 2

The 4 year old younger brother of case 1
had a moderate congenital spastic right sided

242

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.32.3.242 on 1 M
arch 1995. D

ow
nloaded from

 

http://jmg.bmj.com/


Familial schizencephaly: further delineation of a rare disorderP~~
oi** ....n v R

Figure 1 Bilateral schizencephalic clefts (open lips with heterotopia) in typical location
of the Sylvian fissure. Absence of septum pellucidum. Optic nerves were normal and there
was no gliosis.

hemiparesis. Again, pregnancy, birth, and the
neonatal period were uneventful. He was able
to walk without support, used some words,
and had no feeding problems. As in case 1

laboratory investigations were normal. The
EEG records showed mild theta rhythms
over the temporo-occipital regions. Oph-
thalmological and audiometrical findings were
normal.

Cerebral MRI (fig 2) showed bilateral schiz-
encephalic clefts in the typical location (Sylvian
fissure). In the left hemisphere there was an
open lip with heterotopia and irregular gyration
of the schizencephalic cleft. The right hemi-
sphere had a fused lip with heterotopia. There
was absence of the septum pellucidum. The
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Figure 2 Bilateral schizencephalic clefts (left hemisphere: open lip with heterotopia and
irregular gyration of the cortical rim of the schizencephalic cleft; right hemisphere: fused
lip with heterotopia) in typical location (Sylvian fissure). Absence of septum pellucidum.
Optic nerves were normal and there was no gliosis.

optic nerves were normal and there was no glial
scarring.

Discussion
With the exception of the extent of cerebral
involvement, the neurological anatomy of both
sibs is comparable. They both showed a bi-
lateral porus with separated (and in case 2
fused) lips in the region of the Sylvian fissure,
absence of the septum pellucidum, and he-
terotopias. Because ofthe typical bilateral local-
isation of the defect (Sylvan fissure) and ad-
ditional features (heterotopia, absence of the
septum pellucidum/corpus callosum) the diag-
nosis of familial schizencephaly was made. The
different neuroanatomical extent of the schiz-
encephalic clefts in both sibs corresponds to
the patients' different degree of mental re-
tardation and spastic paraparesis. Both affected
sibs therefore seem to represent a different
degree of expression of the same disorder. The
simultaneous existence of an open and fused
lip in case 2 shows that the differentiation
in schizencephaly subtype I and subtype II
according to Yakovlev and Wadsworth34 is more
descriptive than representative of a different
aetiology. The cerebral MRI of the mother was
normal. Unfortunately the father could not
undergo MRI because he was in Somalia. How-
ever, the clinical examination and mental status
of the father were completely normal.

Familial schizencephaly is a rare disorder
and few reports exist (table). In the reported
cases all patients were unrelated, and no further
affected family members have been reported.
The patients described by Hosley et all3 were
half sibs of different sex (same mother).
As with familial schizencephaly, cases with

familial porencephaly have been reported by
several authors and autosomal dominant in-
heritance with incomplete penetrance and
variable expression has been postulated. 15-20
Whether patients with familial schizencephaly
can be differentiated from patients with familial
porencephaly is questionable. So far in familial
porencephaly only cerebral CT scanning has
been used, a method which is known to be
inferior to cerebral MRI scanning in detecting
discrete lesions ofneuronal migration disorders
and the absence or presence of glial scarring.5
Furthermore the presence of unilateral findings
(very frequent in familial porencephaly) do not
exclude schizencephaly. The reports of Rob-
inson 2 and Hilburger et all'4 and our own ob-
servation are compatible with autosomal
recessive inheritance, but half sibs as in the
report of Hosley et al" raise the question of
maternal (non-genetic) factors or autosomal
dominant inheritance with incomplete pene-
trance. Non-genetic maternal factors as an ex-
planation in affected sibs seem to be extremely
unlikely.
Up to now the genetic basis remains unclear.

However, because of the typical bilateral in-
volvement in schizencephaly a genetic basis
seems likely. In this context the observation of
Barkovich and Kjos" should be mentioned;
they found contralateral isolated cortical
dysplasia in unilateral schizencephaly, which
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underlines the bilateral involvement in schiz-
encephaly. Therefore they proposed that schiz-
encephaly is at one end of a spectrum ranging
from focal cortical dysplasia to schiz-
encephaly. For this reason high solution MR
imaging in parents of patients with schiz-
encephaly has been recommended to exclude
schizencephaly or discrete cerebral lesions.
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