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Abstract

Purpose: We performed ophthalmic examinations, including optical coherence tomography
(OCT), on a case diagnosed with hydranencephaly. Case Report: This case involved a female
infant born at the gestational age of 35 weeks and 4 days, with the birth weight of 2,152 g,
who was one of monochorionic diamniotic twins, and the identical twin died in utero at the
gestational age of 24 weeks. After that, examination by fetal echo indicated that she had
microcephaly and ventriculomegaly. Postnatal magnetic resonance imaging (MRI) of her
head indicated microcephaly and significant enlargement of the lateral ventricle on both
sides, with no obvious signs of elevated intracranial pressure. The brain parenchyma of both
sides of the frontal lobe, parietal lobe, and occipital lobe had marked thinning, yet that of the
temporal lobe, basal ganglia, thalamus, brain stem, and cerebellum had been maintained.
Moreover, no obvious hematoma or neoplastic lesions were observed. Ophthalmic examina-
tions indicated that both of her eyes had slight light reflex, attributed to optic nerve atrophy.
Examination by use of a hand-held OCT system indicated a layered structure of the retina
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and thinning of the ganglion cell layer. Flicker electroretinogram (ERG) examination by use of
a hand-held ERG system indicated an almost normal wave. However, no clear visual reaction
was observed when she was 10 months old. Conclusion: Our findings in this case of hy-
dranencephaly revealed that even though the outer layer functions of the patient’s retina
were maintained, extensive damage to her cerebral cortex resulted in poor visual function.

© 2016 The Author(s)
Published by S. Karger AG, Basel

Introduction

Hydranencephaly is a rare condition in which the brain’s cerebral hemispheres are ab-
sent to varying degrees, and the remaining cranial cavity is filled with cerebrospinal fluid
and is covered by a membrane-like sac consisting of a buffy coat and arachnoid. However,
the brain stem is still present in such cases. The results of magnetic resonance imaging (MRI)
examination of the head show almost complete defect of cerebral hemisphere with remain-
ing membrane sac attached by residual frontal, temporal, and parietal lobes, which are clear-
ly different from those of hydrocephalus [1, 2]. Reportedly, ocular complications associated
with hydranencephaly include pupillary abnormalities, strabismus, nystagmus, ptosis, optic
nerve hypoplasia, chorioretinitis, narrowing of the retinal blood vessels, and anterior cham-
ber division syndrome, etc. [3-9]. In this present study, we performed ophthalmic examina-
tions by use of hand-held optical coherence tomography (OCT) and a hand-held electro-
retinogram (ERG), in addition to general ophthalmic examinations, in a patient diagnosed
with hydranencephaly.

Case Report

This study involved a female infant, born at the gestational age of 35 weeks and 4 days
and with a birth weight of 2,152 g. She was one of monochorionic diamniotic twins, and her
identical twin died in utero at the gestational age of 24 weeks. After that, the results of exam-
ination by fetal echo indicated that she had microcephaly and ventricular enlargement. Post-
natal MRI of the patient’s head showed microcephaly and significant enlargement of the
lateral ventricle on both sides with no obvious signs of elevated intracranial pressure. The
brain parenchyma on both sides of the frontal lobe, parietal lobe, and occipital lobe had
marked thinning, yet that of the temporal lobe, basal ganglia, thalamus, brain stem, and cer-
ebellum had been maintained (fig. 1a-c). In addition, no indications of obvious hematoma or
neoplastic lesions were observed. Moreover, she had no obvious family history of ocular and
systemic diseases.

The patient underwent fundus examination at 1 week after birth. Slight light reflex was
observed in both eyes, yet it was very weak. The anterior chamber of each eye was a little
shallow, but no abnormal findings of the anterior segment were observed, such as pupil ab-
normalities, cataracts, strabismus, nystagmus, and ptosis. The fundus of both eyes indicated
optic nerve atrophy, but the degree of pallor was mild. Moreover, our findings, although in-
complete, led us to suspect a peripapillary ring (the double-ring sign) around the optic disc.
The color of the fundus was weak and of a reddish tone, yet no abnormality was found in the
diameter and development of the retinal vessels, which normally extend to the peripheral
portion of the fundus. Moreover, no obvious chorioretinal dysplasia was observed (fig. 2a, b).
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Examination by use of a hand-held OCT system (iVue OCT System; Optovue, Inc.,
Fremont, Calif, USA) showed that the outer structure of the retina in both eyes still re-
mained. Compared to normal infants, no fovea depression was observed, yet the retinal gan-
glion cell layer was found to be thinner (fig. 3a, b). Examination by use of a hand-held flicker
ERG (RETeval™ Visual Electrodiagnostic System; LKC Technologies, Inc., Gaithersburg, Md.,
USA) system showed a relatively good waveform in both eyes (fig. 4b, b). At present, she is
10 months old already; however, she still lacks obvious visual reflex, such as the movement
of her eyes to follow moving objects.

Discussion

It has been reported that hydranencephaly is caused by ischemia, hemorrhage, infarc-
tion, or trauma occurring in the fetal stage of life, and that the occlusion of the epithalamus of
the internal carotid artery during the fetal stage is the most frequent cause [1, 2]. In fact, it is
seen in 0.2% of the autopsies of newborns. About 1% of hydrocephalus cases are thought to
be hydranencephaly. Clinical symptoms, such as neonatal seizures, myoclonus, and respira-
tory failures can occur during the first few weeks after birth, and the vital prognosis is re-
portedly poor [10]. Even though there is no intracranial pressure elevation, optic nerve at-
rophy can occur and primitive reflex is persistent, both due to cerebral damage. The diagnos-
tic approach for hydranencephaly is based on the head translucency test, yet the disorder is
often discovered by fetal diagnosis or by head ultrasound examination when the mother is
admitted to a neonatal facility. There is currently no treatment for hydranencephaly, howev-
er, a postnatal ventriculo-peritoneal shunt can be performed to prevent the enlargement of
head circumference [11].

Hydrocephalus, a differential diagnosis, refers to the condition in which cerebrospinal
fluid is excessively stored in the ventricle and the subarachnoid space, due to overproduc-
tion or impaired absorption of the fluid, or obstruction [12]. Clinically, head circumference
enlargement, bulging anterior fontanelles, etc., are observed, but hydrocephalus that has
developed slowly exhibits such symptoms as developmental disorders and blurred vision,
which may be diagnosed for the first time. In this present case, we observed microcephaly
without the enlargement of the head circumference and no obvious signs of elevated intra-
cranial pressure.

Another disease that ought to be differentially diagnosed is destructive hydrocephalus.
It is caused by a circulation disorder of the cerebrospinal fluid and to be distinguished from
hydrocephalus with dilated ventricles due simply to increased intraventricular pressure. In
this disease, dilatation of the ventricles occurs irregularly and rapidly, leading to secondary
cerebral destruction [13]. In terms of its differences from hydranencephaly, there are many
cases in which enlargement of the ventricles is relatively irregular, compared to hydranen-
cephaly. The present case was negative in that regard, based on the MRI findings.

In our case, ventricular dilatation progressed in utero only after death of her identical
twin was confirmed. Therefore, it is possible that thrombophilic conditions derived from
dead twin through connective vessels resulted in cerebral infarction and hemorrhage.

Reportedly, ocular complications associated with hydranencephaly include pupillary
abnormalities, strabismus, nystagmus, ptosis, optic nerve hypoplasia, chorioretinitis, nar-
rowing of the retinal blood vessels, and anterior chamber division syndrome [3-9]. In addi-
tion, previous studies have reported a peripapillary ring around the optic nerve head [8].
Although incomplete, the findings in this present case are similar.
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There have been a few reports on the histological examination of the retina in cases of
hydranencephaly [7-9]. Among those studies, some have shown that the inner granular lay-
er, outer plexiform layer, photoreceptor cell layer, and retinal pigment epithelial cell layer
were almost normal, yet marked thinning or loss of retinal ganglion cell layer was observed
[14]. Although OCT findings of infants are known to be slightly different from those of adults,
past reports have shown that the ganglion cell layer is also seen in infancy. Based on the
hand-held OCT findings in the present case, the retinal ganglion cell layer was markedly thin
in comparison to that of normal, consistent with the pathological results in previous reports.
Furthermore, we theorize that it was caused by the atrophy of the optic nerves, attributed to
the thinning of the ganglion cell layer. To the best of our knowledge, this is the first case to
undergo OCT for hydranencephaly, and we believe that our findings will be of interest. The
results of the flicker ERG examination in this case showed an almost normal waveform, thus
indicating that the photopic function of the retina had been maintained. These results are
consistent with the pathological results in the previous reports, as well as with the OCT find-
ings in this study.

In conclusion, even though our patient is now 10 months old, she has yet to show any
visual reaction. Sadly, due to the high degree of thinning of the occipital lobe caused by hy-
dranencephaly, we do not expect the patient’s visual functions to develop in the future [15].
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Fig. 1. Postnatal MRI findings. a T1-emphasized image; b T2-emphasized image; ¢ FLAIR image. The brain
parenchyma on both sides of the frontal lobe, parietal lobe, and occipital lobe show marked thinning, yet
that of the temporal lobe, basal ganglia, thalamus, brain stem, and cerebellum is maintained.
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Fig. 2. Fundus photographs on initial examination (a shows the right eye; b shows the left eye). The fundus
of both eyes indicated optic nerve atrophy, and we suspected a peripapillary ring (the double-ring sign)
around the optic disc.
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Fig. 3. Hand-held OCT findings (a shows the right eye; b shows the left eye). OCT examination indicated
that the outer structure of the retina in both eyes still remained. No fovea depression can be observed, and
the retinal ganglion cell layer is thin compared to normal infants.
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Fig. 4. The hand-held ERG recording (a shows the right eye; b shows the left eye). ERG examination re-
vealed a relatively good waveform in both eyes.
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