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CASE REPORT
The patient was a two-year-old girl, born to non consanguineous 
parents, presented with history of delayed motor milestones. 
There was no history of increased sleepiness, episodic vomiting, 
reduced activity, poor feeding, failure to thrive or seizures. On 
examination the head circumference was mildly increased. The 
rest of the neurological examination was within normal limits. The 
child was born at full term, cried after birth and had no obvious 
birth defects. Antenatal history of the mother was uneventful and 
she underwent one fetal ultrasound scan at 19 weeks of gestation 
which was normal. No further scans were done during the period 
of gestation. In view of history of delayed milestones, the child was 
subjected to Magnetic Resonance Imaging (MRI) of the brain which 
showed dilatation of both the lateral ventricles with absence of 
septum pellucidum [Table/Fig-1]. The third ventricle was also dilated 
with ballooning of its walls [Table/Fig-2]. The corpus callosum was 
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AbSTRACT 
Aqueductal stenosis is one of the known causes of hydrocephalus and the most common cause of congenital hydrocephalus. Gray 
matter heterotopias are malformations of cortical development where the migration of neurons along specialized glial cells from 
near the ventricle to the cortex is interrupted, causing "normal neurons in abnormal locations". In this case report we have a case 
of a two-year-old girl who presented with obstructive hydrocephalus due to a stenosis in the aqueduct associated with nodular grey 
matter heterotopias along the walls of occipital and temporal horns of both lateral ventricles. We hereby describe the characteristic 
radiological features along with a review of the relevant literature.

displaced superiorly and thinned out. There was narrowing noted in 
the aqueduct [Table/Fig-3]. The fourth ventricle was normal in size. 
There was presence of nodular heterotopic grey matter in the walls 
of occipital and temporal horns of both lateral ventricles [Table/
Fig-4]. The cerebral hemispheres revealed normal morphology and 
signal characteristics. Following the diagnosis the child was taken 
up for surgery and a ventriculo-peritoneal shunting was done to 
decompress the hydrocephalus. A postoperative repeat MRI of 
the brain showed significant decrease in hydrocephalus. Presently 
almost a year after the surgery the child is asymptomatic and is on 
follow up in Paediatric Outpatient Department.

DISCUSSION
Congenital hydrocephalus is one of the most common anomalies of 
the central nervous system. This condition usually develops by the 
twentieth week of gestation, and the defect can occur either alone 
or in association with other abnormalities of the neural axis. There 
are two types of hydrocephalus; communicating hydrocephalus in 
which there is a defect in the reabsorption of Cerebrospinal Fluid 
(CSF) or non- communicating hydrocephalus in which there is a 
block in the normal flow of CSF pathway. Aqueductal stenosis is 
the most common cause of congenital obstructive hydrocephalus 
[1]. Aqueductal stenosis results from narrowing of the aqueduct of 
sylvius, an opening that connects the third and fourth ventricles 
in the brain. It is located between the pons and the cerebellum. 
Hydrocephalus is the first complication of aqueductal stenosis which 
is defined as an enlargement of head due to obstruction to bulk 
flow of CSF. This causes enlargement of the ventricles with pressure 
on the surrounding brain tissue causing enlargement of head and 
shrinking of the brain [2]. In infants, hydrocephalus presents with 
symptoms of enlargement of head, irritability, poor feeding and slow 
attainment of milestones. In children there is presence of headache, 
vomiting, diplopia, lethargy, gait disturbances, deterioration in level 
of consciousness leading to coma and death in severe cases [3]. 
Imaging with Computed Tomography (CT) and MRI will show dilated 
lateral and third ventricles with marked upward bowing of corpus 
callosum as was also seen in our case. The normal aqueductal CSF 
flow void in MRI will not be seen, indicating obstruction to CSF flow 
through the aqueduct [4].

Grey matter heterotopias are clusters of neurons which are arrested 
during their migration from the periventricular region to the cortex. 
They appear as nodules or bands, and may be subpial, subcortical 
or subependymal in location [5].

[Table/Fig-1]: MRI Brain Axial T2W1 image showing dilatation of both lateral. 
[Table/Fig-2]: MRI brain axial T2W1 image showing dilatation of third ventricle (red 
arrow). (Images from left to right)

[Table/Fig-3]: MRI brain midsagittal T2W1 image showing narrowing of the aqueduct 
(red arrow) with the corpus callosum displaced superiorly and thinned out. [Table/Fig-4]: 
MRI brain axial T2W1 image showing presence of nodular heterotopic grey matter in the 
walls of occipital horns of both lateral ventricles (red arrow). (Images from left to right)
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Periventricular heterotopia represents a heterogeneous group of 
migrational disorders, characterized by grey matter nodules that 
are located ectopically along the lateral ventricular walls. When in 
a subependymal location, the nodules may either be discrete or in 
clusters or bands adjacent to the lateral ventricles, often bilaterally 
and symmetrically. It has been seen that subependymal heterotopia 
is the commonest form of grey matter heterotopia, at least in the 
adult population, based on imaging alone. Symptomatic patients 
with subependymal heterotopia typically present with partial epilepsy 
during the second decade of life; development and neurologic 
examinations up to that point are typically normal. Subependymal 
heterotopia is well diagnosed by neuroimaging [6,7]. It is very well 
delineated on MRI as compared to CT. On CT, irregularities along 
the lateral walls of the lateral ventricles may be the only clue to the 
diagnosis of subependymal heterotopias. MRI shows the extent, 
morphology and location of subependymal heterotopias. The nodules 
of heterotopia are isointense to grey matter on all sequences and 
like normal grey matter do not show post contrast enhancement. 
Differential diagnosis of subependymal heterotopias includes 
subependymal tubers of tuberous sclerosis and subependymal giant 
cell astrocytoma. However, the subependymal tubers of tuberous 
sclerosis are calcified (except in childhood), have higher T2W1 signal 
intensity than grey matter and other stigmata of tuberous sclerosis are 
usually present. Subependymal giant cell astrocytomas are located 
at or near the foramen of Monro, enhance brightly with contrast and 
are usually seen in association with tuberous sclerosis [8].

In our case, MRI brain showed nodules which were isointense to grey 
matter in the occipital and temporal horns of both the lateral ventricles.

Treatment of aqueductal stenosis is aimed at relieving the 
hydrocephalus by inserting a ventriculo-peritoneal shunt or 
performing an endoscopic third ventriculostomy or an endoscopic 
aqueductoplasty and stent placement. Management of heterotopias 
is aimed at controlling the clinical manifestations associated with 
them, commonly seizures.

Although, aqueductal stenosis and periventricular heterotopias 
are not very rare entities by themselves, however the association 
of these two entities is rare and there are not many cases of their 
association in literature. Pepe E et al., reported a case of an Italian 
boy, born to normal and non consanguineous parents with presence 
of aqueductal stenosis and subependymal glial heterotopias. The 
child also had bilateral macrostomia without other evident facial 
anomalies. Antenatal ultrasound examination of the mother was 
performed every month considering the mothers age (40-year-
old). It was normal till 36 weeks when the scan showed dilatation 
of the third ventricle and of the lateral ventricles. Prenatal MRI 
confirmed mild triventricular dilataion and revealed glial heterotopic 
nodules [9]. Sheen VL et al., in their study mentioned three different 
cases of periventricular heterotopia with a genetic basis for the 
heterotopia along with presence of different kinds of hydrocephalus 
[10]. Manganaro L et al., reported two cases of subependymal 
heterotopias associated with ventriculomegaly and cerebellar 
abnormalities diagnosed by fetal MRI in two cases at 20 and 23 
weeks gestation respectively [11]. Bargallo N et al., reported a case 
of bilateral nodular heterotopia associated with mega cisterna magna 
diagnosed by ultrasound and MRI in a 26-year-old primigravida 
woman at 29 weeks’ gestation [12]. Srour M et al., reviewed 31 

patients with pathology or imaging confirmed nodular heterotopias 
and studied their associated systemic and cerebral malformations. 
Nine of these patients had associated ventriculomegaly which 
was more common in unilateral focal nodular heterotopias than 
in bilateral heterotopias [13]. No cases of this unusual association 
have however been reported in India.

In most of these studies heterotopias were not detected on routine 
antenatal scans and were diagnosed only on diagnostic MRI performed 
in symptomatic patients. However, hydrocephalus could be detected 
on antenatal ultrasounds specifically done during later period of 
gestation. In our case, the ultrasonography was done at 19 weeks of 
gestation and did not reveal either hydrocephalus or heterotopias.

CONCLUSION
The co-existence of aqueductal stenosis with periventricular 
heterotopias is rare, though few cases showing association between 
heterotopias and hydrocephalus have been reported in literature. In 
our case a two-year-old girl presented with developmental delay 
and was detected to have both the abnormalities on neuroimaging. 
In our report, we want to emphasize the importance of increased 
awareness amongst clinicians of this rare association so that 
further imaging can be done early in gestation once hydrocephalus 
is seen in antenatal anomaly scans. Further, we want to highlight 
the significance of more stringent imaging follow up after 20 weeks 
gestation, if future siblings are being planned in such families.
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