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ABSTRACT

Middle interhemispheric variant of holoprosencephaly is an uncommon subtype of holoprosencephaly which is charac-

terized by a midline connection of the two cerebral hemispheres in the posterior frontal and parietal regions with the
separation of the anterior frontal and occipital lobes. It usually presents in early childhood with facial dysmorphism,
seizures, motor dysfunction and mental-motor retardation. We herein present an unusual case of middle interhemi-
spheric variant of holoprosencephaly which was asymptomatic and incidentally found in adulthood.

CASE PRESENTATION

A 42-year-old female presenting with a moderate headache
of a few weeks was referred to the Department of Radiology
for brain MRI. She had neither a neurological disorder
nor a cognitive impairment. She had no facial dysmor-
phism. There was no family history of brain malformations,
facial abnormalities, or chromosomal disorders. She was a
high school graduate and employed as a civil servant in a

government office. She was apparently in a stable marriage
and had two healthy children.

IMAGING FINDINGS

Brain MRI examination was performed on a 1.5 T MR
scanner. Axial and coronal images demonstrated an inter-
hemispheric parenchymal connection and the absence of
interhemispheric fissure in the posterior frontal and pari-
etal lobes. Interhemispheric fissure was identifiable in the
anterior frontal and occipital lobes (Figure 1). On diffusion
tensor imaging (DTI), there was an abnormal transverse
white matter tract encoded by red colour at the location
of the abnormal interhemispheric fusion (Figure 2). The
location, orientation and size of both Sylvian fissures were
normal. On sagittal images; all portions of corpus callosum
were present with prominently dysplastic genu, body,
and rostrum, and a relatively well-formed splenic portion
(Figure 3). Both lateral ventricles were of normal width. On
axial and coronal images; hypothalamus, caudate nuclei,
lentiform nuclei, thalami, and mesencephalon appeared
to be normally separated. Pituitary gland, olfactory sulci
and bulb were normal in size and configuration. An azygos
anterior cerebral artery was recorded (Figure 4). In the

posterior fossa, mega-cisterna magna, which may repre-
sent a mild form of Dandy-Walker complex, was present
(Figure 5). Based on the characteristic imaging findings, the
patient was diagnosed as having middle interhemispheric
variant of holoprosencephaly (MIVH).

TREATMENT
Except for symptomatic medication of headache, no treat-
ment was planned.

DISCUSSION

MIVH, also termed as “syntelencephaly’, is an uncommon
malformation which is characterized by the inadequate
separation of the posterior frontal and parietal regions
of the two cerebral hemispheres. Although defined as a
subtype of holoprosencephaly (HPE), MIVH is different
from classic holoprosencephaly in terms of the develop-
mental mechanism, the features of structural abnormali-
ties, and the clinical presentation."”

HPE is defined as an incomplete separation of the cerebral
hemispheres which develops as the result of a defect in
the shaping of the basal forebrain during the first month
of embryogenesis.” In relation to the severity of the defect,
HPE has been classically divided into three types: alobar,
semilobar, and lobar. Alobar HPE, the most severe type,
appears as a mass of cerebral tissue with a crescent-like
monoventricle. In semilobar HPE, posterior falx and poste-
rior interhemispheric fissure are present but anterior brain
is non-separated. Lobar HPE is characterized by an inad-
equate anterior brain separation, well-structured third
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Figure 1. Axial FLAIR (a) and coronal T, weighted (b) images
show an abnormal interhemispheric fusion in posterior frontal
region (white arrows). The interhemispheric fissure and
septum pellucidum at the level of the parenchymal connec-
tion are absent. Note the thalami and mesencephalon are well
separated. FLAIR, fluid-attenuated inversion-recovery.

ventricle and incomplete development of the lateral ventricles.”
MIVH, the fourth subtype, is the mildest form with a midline
connection at the frontoparietal region.”’

MIVH was first described by Barkovich and Quint in 1993.°
Since then, several subsequent cases and small series describing
the structural features and clinical aspects of this rare malfor-
mation have been reported. The involvement pattern of MIVH
is different from that of classical HPE in which the prosen-
cephalic rostrobasal areas are primarily involved.” Patients
with MIVH have a relatively spared basal forebrain with a well-
formed anterior interhemispheric fissure. The most anterior

Figure 2. Diffusion tensor imaging section at the level of
interhemispheric fusion demonstrates an abnormal transverse
white matter tract encoded by red colour. FLAIR, fluid-atten-
uated inversion-recovery.

Figure 3. Sagittal FLAIR image shows prominent dysplasia
in genu, body and rostral portions of the corpus callosum
with a relatively well-formed splenium. Pituitary gland is
normal in size and signal intensity. FLAIR, fluid-attenuated
inversion-recovery.

Figure 4. Axial T, weighted image at the level of basal ganglia
shows normal separation of basal ganglia, thalami, and ante-
rior frontal and occipital lobes. The frontal horns are hypo-
plastic with absent septum pellucidum. There is an azygos
anterior cerebral artery (white arrow).
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Figure 5. Axial (a) and coronal (a) T, weighted images
through posterior fossa demonstrate mega-cisterna magna,
which may represent a mild form of Dandy-Walker complex.

portions of the frontal lobes and deep grey nuclei are well-sep-
arated in cases with MIVH. Unlike classic HPE, caudate nuclei,
lentiform nuclei, and hypothalami are normal or nearly normal
with variable fusion of thalami. Sylvan fissures are abnor-
mally connected across the midline in most of the patients
with MIVH. While the genu and splenium are relatively well-
formed, the body of the corpus callosum is usually deficient
at the level of the interhemispheric fusion. The ventricles may
show hypoplastic frontal horns with the absence of septum
pellucidum. Although most patients have an azygous anterior
cerebral artery, cerebral arterial system is relatively spared. The
mesencephalon may appear incompletely separated from the
diencephalon in up to 18% of patients. A dorsal midline cyst
of variable size may be seen. Heterotopic grey matter, cortical
dysplasia, polymicrogyria, and the posterior fossa abnormali-
ties may accompany MIVH."# '’

Most patients with MIVH have mild-to-moderate facial dysmor-
phismincluding hypertelorism, cleftlip and palate, and are usually
diagnosed prenatally or in early childhood. The most common
clinical findings seen in the affected children are; seizures, motor
dysfunctions, and mental-motor retardation. In a recent study
with 15 patients having MIVH; 40% of patients had a history
of at least one seizure, 86% had mild-to-moderate spasticity,
57% had hypotonia of various degrees, and 50% had dystonia.”
Speech and oromotor development were delayed in all patients.
Endocrinopathies, choreoathetosis, or severe midline craniofa-
cial anomalies which are commonly observed in other forms of
HPE were not present in any of the 15 patients. To the best of our
knowledge, the present case is the first case of MIVH reported to
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be asymptomatic and found incidentally in adulthood. Recently,
an adult MIVH case without any neurological disorder but with
neuropsychological abnormalities that has been observed since
childhood has been reported.'” While the mentioned case was
reported to have experienced learning disability and memory
related functional deterioration since childhood, our case did
not report any serious problems regarding her education and she
graduated from high school in the same period with her peers.
These two cases raise the question whether the mild forms of
MIVH are more prevalent in population than they have been
expected to be. If so, how and why the characteristic morpho-
logic abnormalities of MIVH cause specific clinical disorders
in some individuals whereas they seem to stay asymptomatic in
some others, are the questions to be answered.

ZIC2 gene which is located on human chromosome 13q32, is one
of the four genes accused of causing human HPE."” In a recent
study with 509 cases of HPE, a ZIC2 mutation was noted in 16
cases. Among these 16 cases; 15 had alobar, semilobar, or lobar
HPE. In the remaining one who had MIVH, a comparatively
mild mutation of the ZIC2 gene (in-frame deletion of 12 amino
acids) was observed.” This finding suggests that the severity of
the malformation, ranging from MIVH to alobar HPE, might
depend on the level of the function of the protein of which the
structure is damaged.”

Advances in the imaging techniques and wide availibility of
advanced diagnostic modalities allow accurate diagnosis of
both the severe and the mild forms of HPE. Further investi-
gations are needed to correlate the characteristic morpho-
logic abnormalities of the disorder with its specific clinical
outcomes, and to prognosticate the developmental potential of
affected individuals.

LEARNING POINTS

1. MIVH is a rare midline malformation in which the
cerebral hemispheres fail to divide in the posterior frontal
and parietal regions.

2. MIVH usually presents in early childhood with facial
dysmorphism and neorological disturbances.

3. MIVH may remain asymptomatic.

PATIENT CONSENT

Written informed consent for the case to be published (incl.
images, case history and data) was obtained from the patient for
publication of this case report, including accompanying images.
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