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Infants with hydranencephaly are presumed to have a
reduced life expectancy, with a survival of several
weeks to months. Rarely, patients with prolonged
survival have been reported, but these infants may
have had other neurologic conditions that mimicked
hydranencephaly, such as massive hydrocephalus or
holoprosencephaly. We report two infants with prena-
tally acquired hydranencephaly who survived for 66
and 24 months. We reviewed published reports to
ascertain the clinical and laboratory features associ-
ated with survival of more than 6 months. This review
demonstrates that prolonged survival up to 19 years
can occur with hydranencephaly, even without rostral
brain regions, with isoelectric electroencephalograms,
and with absent-evoked potentials. Finally, the ethical
aspects of these findings, as they relate to anencephaly
and organ transplantation, are discussed. © 2000 by
Elsevier Science Inc. All rights reserved.

McAbee GN, Chan A, Erde EL. Prolonged survival with

hydranencephaly: Report of two patients and literature

review. Pediatr Neurol 2000;23:80-84.

Introduction

extensive reduction in brain matter that has been replaced
with cerebrospinal fluid. Facial features are uniformly
normal, which distinguishes hydranencephaly from other
major central nervous system anomalies [1]. Typically,
hydranencephaly occurs prenatally and is related to either
a developmental or encephaloclastic process, often of
infectious, toxic, or genetic origin, that affects the major
vessels of the anterior circulation [1-3]. Postnatal insults
can also cause a similar pathologic and neuroimaging
appearance [4].

To the best of our knowledge a survival analysis of
infants with hydranencephaly has not been performed.
Pediatric neurology texts report that infants with hydra-
nencephaly typically have a markedly reduced life expect-
ancy, being either stillborn or dying within a few weeks or
months after birth [5,6]. Although prolonged survival has
rarely been reported, specific neuroimaging or neuro-
pathologic details that permit either confirmation of the
diagnosis or ascertainment of a putative pathophysiologic
feature to account for the prolonged survival are often
lacking. In the era before computed tomography (CT) and
magnetic resonance imaging, cases of prolonged survival
attributed to hydranencephaly may have actually repre-
sented other neurologic conditions with a preserved cor-
tex, such as massive congenital hydrocephalus, subdural
collections, or holoprosencephaly.

We report two infants who have survived with hydra-
nencephaly for 66 and 24 months. We review published
reports on long-term survivors, with particular attention to
the clinical and laboratory features that may be associated
with such survival. Finally, the ethical and legal ramifica-
tions of hydranencephaly as they relate to anencephaly and
the modification of current brain death criteria for the
purpose of organ transplantation are discussed.

Case Reports

Patient 1. The first patient was a 5-year, 6-month-old male who was
born (weight= 4,100 gm) at term after an uncomplicated pregnancy.
Neonatal generalized seizures were treated with phenobarbital. CT
scanning demonstrated a complete absence of the cerebral hemispheres,
which had been replaced with cerebrospinal fluid. The bilateral thalamus,

Hydranencephaly is a rubric used to describe a group of brainstem, and cerebellum were intact. At 3 months of age a ventricu-
brain malformations that vary in regards to their putative loperitoneal shunt was placed without any changes in the CT appearance

time of onset, pathogenesis, and organization of any brain

(Fig 1). The most recent CT scan at 5 years of age demonstrated no
change. Electroencephalography at 3 years of age exhibited marked

remnant_ thfit may persist [1]. Although remnant_s of background suppression. A neurologic examination at 5 years, 6 months
nonfunctioning cortex can be present, the hallmark is the of age demonstrated no definite awareness of the environment, although
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imaging with sufficient details for analysis were provided.
To eliminate the possibility of including patients with
massive hydrocephalus, cases were excluded if the neuro-
imaging findings suggested hydranencephaly but the pa-
tient had not undergone shunt placement, unless the
diagnosis was confirmed by angiography or pathologic
examination. Cases of acquired hydranencephaly or hemi-
hydranencephaly were also excluded. Reports of patients
who survived for 6 months or more were analyzed.

Discussion

Documentation of prolonged survival in infants with
hydranencephaly has important medical, ethical, and legal
ramifications. First, the information is essential for appro-
priate parental counseling not only about the possibility of
prolonged survival but also for decision-making about
medical treatment that may prolong survival but ultimately
will be futile for improved neurodevelopmental outcome.
Second, issues related to the modification of brain death
criteria for purposes of organ procurement for transplan-
Figure 1. Noncontrast computed tomography scan demonstrates ab- tation have fOCUS(?d on Infa.ms with anencephaly, yet may
sence of cortical tissue with replacement with cerebrospinal fluid. Shunt P& @nalogous to infants with hydranencephaly. To date,
tube is evident. little attention has focused on the specific documentation
of infants with neurologic conditions associated with the
severe neurologic impairment and outcome that are anal-
ogous to anencephaly.

he would slowly turn his head ipsilaterally to sounds, music, and The literature review demonstrated that prolonged sur-

venipuncture. Brainstem auditory—evoked potentials were normal. He _ . :
could make sounds and smile. His head circumference was 52.5 cm. HeVIVaI of up to 19 years can occur with hydranencephaly,

had roving eye movements, with cortical blindness and no blink response without improved neurologic outcome. However, clini-
to light or threat. Pupils did not react to light but changed position with  cians should be aware that no definitive set of features
prolonged changes in room light intensity. Severe bilateral optic atrophy predictive of such prolonged survival could be determined
was present. Feeding was by way of a gastrostomy tube because hefrom this review. As expected, prolonged survival was
would gag on minute amounts of liquid. Truncal hypotonia with e niated with relative preservation of subcortical, brain-
spasticity of all the extremities was evident. His temperature control was . . .
generally good, although rare episodic hypothermia did occur. Sleep stem, and cerebellar regions, although one patient did have
apnea was present. absence of the pontine corticospinal tracts. Conversely,
Patient 2. A 2-year-old male was transferred to our hospital from the = significant abnormalities of the brainstem and thalamus
Caribbean, where he had been ||V|ng in a foster-care setting. The details have been demonstrated |n many, but not a”, |nfants Who

of his birth are unknown. His neurologic examination demonstrated a die within davs to weeks of birth [1 7] This findin
head circumference of 98 cm; ulceration of the skin over the parietal area . y o 9

was present because of the massive head circumference. He had ndmplies that the circuits necessary for maintenance of
definite awareness of his environment. The pupillary response to light temperature, blood pressure, and cardiorespiratory func-
was minimal; he did not fix or follow visually and had no visual response  tions are, at least in part, functional in prolonged survivors.
to threat. Bilateral optic atrophy was present. Downward deviation of the Episodes classified as seizures occurred in Patient 1 and
eyes and horizontal nystagmus with a downward rotatory component was have been reported in hydranencephaly with or without
evident. Bilateral corneal and gag reflexes and spontaneous respirations . Lo .
were present. He had spastic quadriparesis. Episodes of opisthotonod?folonged survival [7]. Similar events have been described
occurred. Electroencephalography demonstrated marked backgroundin infants with other major forebrain anomalies, such as
suppression. CT revealed an absence of the cerebral hemispheres, whicianencephaly and atelencephaly [8]. Although one might
had been replaced with cerebrospinal fluid, although a very thin cerebral jnfer that the presence of seizures connotes the preserva-

mantel at the medial frontal, parle_tal, and ocupl_tal areas was evident. The tion of sufficient cortex needed for prolonged survival, it
brainstem and cerebellum were intact. A ventriculoperitoneal shunt was .

placed to control the head growth and to assist in nursing care. No changelS More likely that these episodes are primarily a brain-

occurred in the CT appearance after shunt placement. stem-release phenomenon [9].
Certain clinical and electrophysiologic features should
Literature Review not be used as predictors of the length of survival (Table

1). For instance, preservation of the rostral cortex was

English language reports were identified by a Medline not needed for prolonged survival because many survivors
search and were included if either the pathologic findings had only remnants of the occipital lobes. In addition the
or neuroimaging features by CT or magnetic resonance cellular architecture of the preserved occipital region was
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abnormal in some patients. Also, both normal and abnor- ever gain consciousness or awareness, which is unique to

mal neurophysiologic tests can occur with prolonged infants with these two conditions. The use of an extremely

survival. For example, the presence of electroencepha-reduced life span, which occurs with various neurologic

lographic activity was not needed for prolonged sur- conditions, as a criterion for anencephalic or hydranen-

vival because many patients had an isoelectric or nearcephalic infants to be considered morally acceptable organ

isoelectric electroencephalographic recording. Simi- donors should be eliminated.

larly, absent visual- and brainstem- and abnormal so- Finally, certain behaviors observed in our first patient

matosensory-evoked potentials were evident in pro- and others, such as head turning to sound and painful

longed survivors. stimuli, [15] have been reported in hydranencephaly and
Some have suggested that hypothalamic-pituitary-adre-are presumably related to brainstem/diencephalic, rather

nal function is essential for prolonged survival [1]. How- than cortical, function. Other behavioral manifestations,

ever, abnormal hypothalamic-pituitary function can occur such as yawning, crying, and smiling, can occur [16,17].

[10,11]. Prolonged survival might also be expected to Parental counseling is essential about these behaviors to

correlate with the absence of associated malformations inPrevent any false hope about improved neurodevelopmen-

other organs. In fact a small patent ductus arteriosus andtal outcome.

hypoplasia of the adrenals were the only non-—central

nervous system organ malformations observed, and these

occurred in two separate patients. However, an extensive

evaluation for non—central nervous system malformations References
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