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Summary: A 9-month-old infant had unilateral closed-lip schi-
zencephaly in the right parietal lobe, which coexisted with an
arteriovenous malformation in the nearby temporal area. Cranial
MR showed a right parietal cleft lined with gray matter between
the right lateral ventricle and the subarachnoid space, and clus-
ter hypointensities throughout the right temporal lobe. Cerebral
angiography revealed a right temporal arteriovenous malforma-
tion with feeding arteries arising from the right middle and pos-
terior cerebral arteries and draining into the right sigmoid sinus
via the engorged vein of Labbé .

Index terms: Migration anomalies; Arteriovenous malforma-
tions, intracranial

We describe a patient with definite schizen-
cephaly and symptomatic intracranial arterio-
venous malformation (AVM) disclosed by clini-
cal and neuroimaging studies.

Case Report
A 9-month-old right-handed boy was referred to our

hospital because of progressive weakness of the left limbs
for a period of 2 to 3 months. The prenatal and perinatal
courses were uneventful; developmental milestones were
mildly delayed. On examination, the head circumference
was 44.2 cm (30th percentile), height was 70 cm (30th
percentile), and weight was 8.6 kg (25th percentile). The
anterior fontanel was flat; the face had no dysmorphic
features; the pupils reacted to light equally; and the optic
fundi showed no abnormality. The patient was noted to
have wasting of the right side of the face and left arm and
leg, associated with a spastic left hemiparesis. Tendon jerk
on the left side was hyperactive, and a left-sided toe sign
was noted. The general physical examination was other-
wise unremarkable.

Analysis of urine and serum amino acids was unre-
markable. The chromosome study was 46,XY. Cranial
magnetic resonance (MR) findings showed a right parietal
cleft lined with gray matter (Fig 1A) communicating be-
tween the right lateral ventricle and the subarachnoid
space, and cluster hypointensities throughout the right
temporal area (Fig 1B). Cerebral angiography revealed a
right temporal AVM with feeding arteries arising from the
right middle and posterior cerebral arteries and draining
into the right sigmoid sinus via the engorged vein of Labbé
(Fig 1C).

The AVM was excised 3 days later through a right
temporal craniotomy. When the dura was opened, the
brain was found to be quite swollen, and the AVM was seen
to occupy the right temporal area. Multiple small feeders
from the middle and posterior cerebral arteries met in the
posteroinferior margin of the AVM. All the feeders were
ligated. Histologic examination revealed numerous arter-
ies and veins of various sizes. The patient’s left-sided
hemiparesis improved after postoperative rehabilitation.

Discussion

Schizencephaly is a rare congenital brain
malformation. Yakovlev and Wadsworth (1, 2)
described this disorder as hemispheric clefts in
the region of the primary fissures, infolding of
gray matter along the clefts, and associated
cerebral malformations, including ventriculo-
megaly, polymicrogyria, heterotopias, agenesis
of the corpus callosum, and absence of the sep-
tum pellucidum.
The pathogenesis of schizencephaly is still

unknown. One hypothesis is based on vascular
compromise during early neuroembryogenesis
(3). Normally, the migration of neuroblasts
from the germinal matrix outward to the cere-
bral cortex occurs during the 4th to 16th weeks
of gestation. A smaller wave of migration con-
tinues until the 25th gestational week. If an isch-
emic event were to occur in the watershed zone,
including the germinal matrix, neuroblast mi-
gration might not take place. As a result of such
damage, neural tissue may be absent in various
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Fig 1. Nine-month-old boy with coexisting schizencephaly and intracranial AVM.
A, Schizencephaly. Axial contrast-enhanced T1-weighted MR image shows a right parietal cleft with communication between the right

lateral ventricle and the subarachnoid space.
B, AVM. Axial T2-weighted MR image shows cluster hypointensities throughout the right temporal area.
C, Right carotid cerebral angiogram, oblique view, shows abnormal vasculature in the temporal region. The AVM was supplied by the

anterior and posterior branches of the right middle and posterior cerebral arteries.
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degrees. Thus, the severity of ischemia deter-
mines the size of the clefts. This theory supports
the facts that all cases of schizencephaly are not
alike and that the clefts are all lined with gray
matter. The other considered hypothesis is
based on a primary dysgenesis of the embry-
onic pyramidal tracts (4).
Matson (5) declared that AVMs are the “most

frequent abnormality of the intracranial circula-
tion in childhood.” They are usually congenital
lesions that arise from abnormal development
of the arteriolar-capillary network, which exists
between the arterial and venous circulations
within the organ. The stimulus, timing, and
early architectural deficiencies in the AVM are
not clear. It is believed that the malformations
occur before the embryo is 44 mm in length, at
about the eighth to ninth week of gestation (6).
Van der Knaap and Valk (7) also suggested that
AVMs arise at a specific stage of embryogene-
sis, and they related this stage to the develop-
ment of schizencephaly.
Since schizencephaly and AVMs are both rare

in infants, their coexistence in a single patient
may suggest a relationship between the two
lesions. We speculate that the potential for vas-
cular compromise due to AVMs during early
neuroembryogenesis could result in schizen-
cephaly.
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