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Case Report

A RARE CASE OF HYDRANENCEPHALY
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Hydranencephaly  is a rare congenital abnormality characterized by  replacement of the cerebral hemispheres
by a large cerebrospinal fluid pool. It is thought to be caused by occlusion of bilateral internal carotid arteries
in the fetal life mainly during the second trimester due to a variety of causes. It is one of the recognized forms of
brain malformations which is usually associated with intrauterine fetal demise and is therefore rarely seen in
postnatal life.It is a rare entity with a reported incidence of less than 1 per 10,000 live births.Hyderanencephaly
is an isolated abnormality with a severe prognosis, affecting the cerebral mantle. Midbrain is usually not
involved.Differential diagnosis is mainly relevant when considering severe hydrocephalus,poroencephalic cystand
alobar holoprosencephaly. Clinical features include intact brainstem reflexes without evidence of higher cortical
activity. Infants with this condition are normal at birth however, after a few weeks, they usually become irritable
and have increased muscle tone and, after a few months of life, seizures and hydrocephalus (excessive
accumulation of CSF in the brain) may develop. Other symp-toms are growth retardation, impaired vision,
deafness and spastic paralysis. Due to the late onset of most symptoms and signs, the diagnosis may be delayed.

KEY WORDS:Hyderanencephaly,Internal carotid artery occlusion, cerebrospinal fluid, Hydrocephalus,
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present, as may be a small amount of tissue from
the occipital, frontal, and temporal lobes [3].
There is no known sex or racial predilection[4].
The exact etiology of HE is unclear.  The most
common etiological mechanism is intra uterine
infarction of cerebral structures which is
primarily due to the occlusion of supra-clinoid
part of internal carotid artery[5].
HE occurs after the brain and ventricles have
fully formed usually in second trimester. The
brain destruction is complete or almost
complete in a bilateral internal carotid artery

Hydranencephaly (HE)  is a rare, isolated
abnormality occurring in less than 1 per 10,000
births worldwide[1]. The word HE is a fusion of
hydrocephalus and anencephaly, but the
condition actually represents a distinct disorder
and is primarily a disease of the fetus,
encephaloclastic encephalomalacia can occur in
cases of severe perinatal insult [2]. HE occurs
in less than 1 in 10,000 births and is character-
ized by near-total or total absence of the cere-
bral cortex and basal ganglia. The thalami, pons,
cerebral peduncles, and cerebellum are usually
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distribution with the cerebral hemispheres
replaced by fluid covered with leptomeninges
and dura.The cerebellum, midbrain, thalami,
basal ganglia,choroid plexus and portions of
occipital lobe all fed by posterior circulation are
typically preserved[1].
The term HE encompasses several conditions
that result in the extensive replacement of brain
by cerebrospinal fluid. The cause of HE may be
failure of normal brain development or an
intrauterine disorder that destroys the brain
parenchyma. Progressive obstructive hydroceph-
alus may cause HE if left untreated. Excessive
pressure within the lateral ventricles destroys
the midline structures and reduces the cerebral
mantle to a thin membrane[6].
Toxoplasmosis and viral infections may cause
this abnormal-ity [2]. Toxic exposures and
cocaine abuse have been report-ed, and
described in rare syndromes [6]. In monochori-
onic twin pregnancies, death of one twin in the
second trimester may cause a vascular exchange
to the living twin through the placental circula-
tion, leading to HE in the sur-viving fetus [7].
In HE computed tomography (CT) scanning
demonstrates an absence of most of the suprat-
entorial structures, with preservation of the falx,
thalami, and various amounts of the occipital
lobes and basal ganglia (see the images below).
Macrocrania or microcrania may be present, or
the head circumference may be normal. Clinical
presentation consists of a vegetative state with
few reflexive functions like sucking, swallowing,
crying and moving extremities, depending on the
severity of condition. The prognosis is poor with
usually fatal outcome during first year[7,8].

CASE REPORT

At 26 weeks obstetrician decided to deliver baby
expecting extremely poor outcome after
discussing with family. Mother delivered a 1.5
kg female baby. She was kept in local ICU for
one week for preterm care and discharged in
stable condition.
On examination she is dysmorphic with
microcephaly head circumference of 35cm
(expected 53cm).she is wasted and stunted with
weight of 9kg (expected 28kg) with global
developmental delay( no neck control,no
speech,visual and hearing impairments)
She has spastic quadriplegia with multiple
adynamic contractures,feeding issues and drug
resistant polymorphic seizures (epileptic
encephalopathy).
Her CTbrain & MRI brain showed HE (Fig.1 &2)

11 years old female child born of third degree
consanguineous parentage, third in order of four
with maternal age 28years and paternal age 35
years at the time of conception. Her second
sibling expired due to similar problem at around
9 months. other two siblings are essentially
normal.
Antenatal ultrasound at 22weeks revealed
microcephaly and suspicion of hydranencephaly
was kept. There is no history suggestive of
TORCH infection or radiation exposure or sig-
nificant drug exposure or alcoholism   in mother.

Fig. 1:  Non contrast  C T Brain : no anterior circulation
cerebral cortex identified. Parts of posterior circulation
such as part of frontal, temporal and occipital lobe
preserved. The falx cerebri is present.

Fig. 2: MRI Brain plain study(sagittal section) revealed
near absence of both cerebral hemispheres. The supra-
tentorial space occupied by CSF. The posterior fossa
contents and thalami are intact. The falx-cerebri is
present.
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DISCUSSION the lateral ventricles but not completely lined
by ependyma.
It is thought to be arising from vascular insult
involving the internal carotid artery after
development of brain and ventri-cles occurs,
usually in 2nd trimester of pregnancy; therefore,
posterior circulation is intact. This results in
cortical de-struction (most of the cerebral
cortex is absent) and forms a large cerebrospi-
nal fluid (CSF) space anteriorly involving the and
temporal lobes and intact areas in the posterior
circulation, namely preserved thalami [8]. The
third ventri-cle is normal, and the falx is seen in
the midline [18]. The fetal head circumference
would be expected to be normal.
Transillumination is a useful diagnostic tool for
diagnosis of HE, in absence of other possible
neuroradio-logical examination.According the
neurological signs and physical examination of
the head in antenatal and postnatal periods, MRI
remains the best imaging modality. Electroen-
cephalogram may be useful to confirm the
presence and type of seizures, as it relates to
their treatment. Angio-MRI is a useful imaging
tool to find congenital anoma-lies of the
cerebral vascular structures [18]. The differen-
tial diagnosis is severe hydrocephalus, bilateral
schizencephaly, and holoprosencephaly [20,21].
The etiopathogenesis of HE is still unknown,
however most researchers support the hypoth-
esis that the brain damage in HE is related to
early internal carotid artery involvement, as
demonstrated by a) angiographic and autoptic
observation, in which internal carotid artery
anomalies, both aplastic and hypoplastic, are
reported and b) by the anatomic distribution of
the anomaly in HE, which follows the internal
carotid artery supply [22,23,24] Thus, HE is
categorized as a member of a group of circula-
tory developmental encephalopathies. Two main
hypotheses have been advanced to explain the
severe brain impairment. One is the destructive
theory, for which the HE occurs after the brain
and ventricles have partially or fully formed,
and are then destroyed in utero, due to an
encephaloclastic process. The anomalous event
would occur after neural migration and before
synaptogenesis, probably during the second
trimester. It is during this phase that the
fetal cerebral hemispheres present a relevant

In utero, HE is frequently diagnosed with
ultrasonography, postnatally, cranial ultrasonog-
raphy can detect the absence of cerebral
tissue. However, MRI is probably the best
modality for the overall evaluation of the
anomaly and for the documentation of cortical
remnants[9,10].
On prenatal ultrasound, an intact falx and a
fluid-filled cranium can be seen. in newborns,
macrocephaly and calvarial transillumination are
present. The intact falx in HE differentiates it
from alobar holoprosencephaly[11,12].
Knowledge about possible etiologies of HE
comes from various observations and
experiments.Studies in sheep and monkeys have
demonstrated that bilateral ligation of the
carotid arteries results in destruction of the
cerebral hemispheres, with relative preservation
of the portions of the brain supplied by the
posterior circulation, giving an appearance
similar to that of HE [13].Because cerebrospi-
nal fluid (CSF) diversion can successfully treat
children with hydrocephalus, the distinction
between HE and hydrocephalus is critical
[14].This distinction is also important in
prognostic terms, as well as in connection with
family support. However, differentiating HE from
hydrocephalus and alobar holoprosencephaly in
the prenatal period can be challenging; in
difficult cases, prenatal magnetic resonance
imaging (MRI) can be used to establish the
correct diagnosis[15].
On prenatal ultrasound, an intact falx and a
fluid-filled cranium can be seen. In newborns,
macrocephaly and calvarial transillumination are
present. The intact falx in HE differentiates it
from alobar holoprosencephaly[16,17].
Head circumference at birth is large when HE is
caused by obstructive frontal hydrocephalus and
small when the condition is caused by intrau-
terine diseases. It may be large or small with
primary malformations.HE and porencephaly are
congenital cavitary anomalies of the brain
resulting from failure of cell growth or necrosis.
In HE, loss of the neuroepithelial cells reduces
the thickness of the cerebrum to a thin layer of
glial and meningeal cells[8].As a result, CSF fills
the defect because the defect is contiguous with
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transformation, with wide proliferation, which
will generate the diencephalon, mesencepha-
lon and the entire brainstem. The second
hypothesis refers to a dysontogenetic process
with an early disruption of organogenesis .These
hypotheses cannot be confirmed, since there are
no examples of HE in which the brain previously
appeared normal at an MRI or ultrasound
examination and was then destroyed [22,23,24].
The prognosis of HE is usually quite poor,
Affected patients mostly die in utero. In the
survivors, death usually occurs in the first year
of life. Developmental delay, drug-resistant
seizures, spastic diplegia, severe growth failure
and respiratory infections are features which
burden the life of these patients and are
frequent causes of their death. However patients
with survival of 20 [25], 22 [26] and 32 [27] years
have been reported in the literature. The
survival of the patient is related to the integrity
of the brainstem, which regulates vital aspects,
such as temperature, blood pressure, and
cardiorespiratory function [27].

HE is an isolated rare congenital brain anomaly
in which the greater parts of the cerebral
hemispheres are replaced by cerebrospinal fluid
(CSF). Bilateral occlusion of the internal carotid
arteries mostly in the supraclinoid level in utero
is a potential etiology.Ultrasound is the
modality of choice for the diagnosis of HE in pre
and postnatal period. HE is a rare disease with
in-utero death as the most typical result and a
very poor life expectancy. Diagnosis of HE does
introduce some ethical problems. The impor-
tance of a timely diagnosis of HE cannot be ig-
nored, as it may help the family to overcome
emotional issues.

CONCLUSION
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