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ABSTRACT
Corresponding author: Hydranencephaly represents a rare anomaly of the central nerv-
ous system and is characterized by the parenchymal absence
Tijana V Prodanovic which is replaced with a membranous sac filled with cerebrospi-

nal liquid, glial tissue and ependyma. When it is manifested as
o . hemihydranencephaly, the patient’s prognosis is better. We pre-
Department O.f Ped1atr1c§, 69 Svetozara Markovica Street, sented a case of a premature infant with hemihydranencephaly in
34000 Kragujevac, Serbia twin pregnancy that had a fatal outcome. A premature infant in a
Phone: +381 64 3990494 controlled pregnancy was delivered at 31 weeks of gestational
age. The mother of the newborn was hospitalized in the Clinic for
Infective Diseases since she had tested positive for SARS-Covid-
* Both authors contributed equally to this work. 19. Following an urgent Caesarean section, the newborn was
tested for Covid 19 using the rapid antigen and PCR test and the
results were negative. In the delivery room, the tactile stimulation,
aspiration, positive pressure ventilation of the infant were ap-
plied, after which it was intubated. After the intubation, a manual
heart massage was performed, after which the cardiac activity
and agonal breathing movements were detected.” Three hours
later, cardiorespiratory arrest happened, following unsuccessful
resuscitation. The other twin was born with no anomalies, but
showed signs of respiratory distress syndrome. Autopsy revealed
that there was a thin-walled cavity filled with clear, yellowish lig-
uid in the right hemisphere. Documenting cases of newborns with
hydranencephaly is of a great importance for counseling parents
regarding length of survival, successful management of preg-

. . nancy, and performance of prenatal diagnostic procedures.
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INTRODUCTION

Hydranencephaly represents a rare anomaly of the central
nervous system and is characterized by the absence of paren-
chyma that is replaced with a membranous sac filled with
cerebral liquid, glial tissue and ependyma. The frequency of
this anomaly is 1 in 10000 newborns (1, 2). It is commonly
identified as bilateral schizencephaly, hydrocephalus, and
alobar holoprosencephaly. Hydranencephaly occurs after the
brain and ventricles are formed in the second trimester. Falx
cerebri is present because the anomaly emerges after the for-
mation of ventricles. Because of the preserved bloodstream
in the hindbrain, thalamus, midbrain, basal ganglia and cho-
roid plexus are preserved (3).

CASE STUDY

The seven month pregnant women was hospitalized in the
Clinic for Infective Diseases because of the high temperature,
respiratory problems, and positive test for SARS-Covid-19.
She reported no chronic, systemic, and hereditary diseases,
and denied the use of cigarettes and narcotics. Shortly before
the delivery, ultrasound results showed signs of hydrocepha-
lus, hydrops fetalis, and fetal bradycardia. Except for fetal
bradycardia, the other twin did not show other deviations.
Following a group discussion of clinicians, it was decided
that the pregnancy should be ended by performing an urgent
Caesarean section. A male infant was delivered (the first
twin) at 31 weeks of gestational age (GA) via Caesarean sec-
tion. His birth weight was 2750 g, the length 46 cm, head
circumference 49 cm, chest circumference 32 cm, and Apgar
score of 0/1 (0 at first, 1 at fifth minute). The newborn was
unconscious, atonical, the skin was pale and cold with hema-
toma in the chest area and extremities, and it was not possible
to cause primitive reflexes. The neck was short, the head dis-
cranic and macrocranic, soft to touch, and with increased oc-
cipital area, decreased size of the face with bent nasal root
(Picture 1). Oral cavity and nostrils were unobstructed and
filled with little blood content. In the abdominal area there
were no signs of ascites were present. Examination showed
no respiratory movements of the abdomen. Using the auscul-
tatory method, no auditory breathing or heartbeats were de-
tected with minimal values of oxygen saturation (Sa0O,). In
the delivery room, tactile stimulation, aspiration, positive
pressure ventilation of the infant was applied, after which it
was intubated.

Due to the parenchymal absence, it is expected that head size
is small, however, it is increased because of the preserved
choroid plexus and difficult reabsorption (4). Most common
cause of the anomaly is carotid occlusion in utero. Terato-
gens that can attribute to the development of the anomaly in-
clude toxoplasmosis, viruses, cocaine abuse, and smoking
(5,6). Hydranencephaly could manifests in the form of hem-
ihydranencephaly - only one brain hemisphere is affected,
hence the prognosis is better (7). This study shows an ex-
tremely rare clinical entity of a hemihydraencephaly with a
fatal outcome. The aim of this study is to direct the attention
to and to raise the awareness of this developmental disorder.

After intubation, a manual heart massage was performed, af-
ter which cardiac activity and agonal breathing movements
were detected. Following reanimation, the newborn was
tested for Covid 19 using the rapid antigen and PCR test from
the samples from rectal and oropharyngeal swab, however
the results were negative. Three hours after the intubation,
cardiorespiratory arrest happened, following unsuccessful re-
suscitation. The other twin was born with no anomalies, but
showed signs of respiratory distress syndrome.

Autopsy revealed that, after opening the cranium, brain
tissue was softened with regions of diffuse bleeding. In the
right hemisphere, a thin-walled cavity filled with clear, yel-
lowish liquid was found. Basal ganglia and choroid plexus
were preserved with the dilation of the lateral ventricles.
Macroscopic examination of the other organs did not show
the presence of anomalies.

Following microscopic analysis of brain tissue and He-
matoxylin and Eosin staining protocol, the following signs
were found: hyphemia, fresh blood in occipital regions, ven-
tricular system of the left hemisphere, passive meningeal hy-
peremia with the defect of the dura mater along the sagittal
line (Picture 2a). Immunohistochemical staining with the ap-
plication of CD34 antibodies in the region of occipital ridge
revealed multiplied and dilatated blood vessels with peri-
vascular bleeding (Picture 2b).
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Picture 2. Microscopic findings
a) hyphemia and fresh blood in occipital regions and the ventricular system of the left cerebral hemisphere
b) presence of multiplied and dilatated blood vessels with perivascular bleeding

DISCUSSION

Hydranencephaly as a clinical entity dates from the first
half of the 19 century when Cruveilhier reported two cases
of anencephaly. In one of the cases, the cranium was absent
and in the other, hydranencephaly was clinically manifested

(8).

The most common cause of the onset of hydranencephaly
represents bilateral occlusion of internal carotid artery, which
clearly differentiates hydranencephaly from hydrocephalus.
Hydrocephalus manifests itself by the aforementioned vascu-
lar structures being present but changed. In 1969 an experi-
ment on a monkey fetus that had undergone ligation of both
carotid arteries and jugular veins took place. Then the fetus
was inserted into the womb until spontaneous delivery was
initiated. The ligations lead to the emergence of massive pa-
renchyma necrosis and hemorrhages (9). Due to the one-
sided occlusion of the internal carotid artery, hemihydranen-
cephaly is formed which has a better prognosis. Dias et al.
discussed the case in their case study of hemihydranenceph-
aly in a 21-year-old patient (10). Hassanein et al. also re-
ported hemihydranencephaly in their case study. They pre-
sented their case of 27-month-old female patient with hemi-
hydranencephaly by analyzing cerebral white matter tract in-
tegrity lesions by the use of Quantitative Fibre Tracking
Analysis by Diffusion Tensor Imaging (DTI) (2). Jordan et
al. described the case of hydranencephaly diagnosed using
CT angiography that clearly revealed vascular abnormalities.
Their study indicated the benefits of multi slice CT angi-
ography in the diagnosis of hydranencephaly compared to
magnetic resonance imaging (MRI) for which patients need
to be motionless (11). Conversely, Pavone et al. state that
both multi slice CT and MRI are the gold standard for diag-
nosing hydranencephaly, showing preference for the magnet
resonance imaging (7).

Prenatal viral infection is a common cause of hydranen-
cephaly formation. In 1982, Bambirra et al. described four
cases of toxoplasmosis that lead to the fatal hydranencephaly
in newborns (12). Moreover, besides toxoplasmosis, viremia
(adenovirus, cytomegalovirus, herpes simplex virus, entero-
virus) may cause anomaly formation (13). In our case study,
the mother of the newborn tested positive for Covid 19 im-
mediately before delivery. Hemihydranencephaly represents
an anomaly of the central nervous system that develops in the
third trimester of pregnancy. Therefore, there is a possible
correlation between Sars Covid 19 infection of the mother
and the hemihydranencephaly of the newborn.

Systemic diseases that cause blood coagulation disorder
may lead to developmental disorders of the central nervous
system. McAdams et al. described the formation of hy-
dranencephaly in newborns caused by the exacerbated mater-
nal systemic lupus erythematosus that had led to blood hy-
percoagulation (14).

Twin pregnancy represents one of the risk factors for the
emergence of hydranencephaly. The reason for the develop-
ment of this central nervous system anomaly is a high degree
of exposure to hypoxia in the gestational development with
the causal development of massive necrosis of the brain tis-
sue and formation of large cerebral cavities. The other twin
did not show any signs of anomaly. Kim et al. obtained sim-
ilar results in their study in which medical conditions of the
other twin were similar to the conditions of the other twin in
our study. Furthermore, in their study, the other twin was
healthy (15). On the other hand, in the study by Huff et al.,
one of the twins was macrocranial, however, the results of
magnetic resonance scan of the endocranium of both twins
showed presence of hydranencephaly. The macrocranic twin
died three weeks after birth (16).



Diagnosing hydranencephaly proves to be difficult even
for experienced clinicians (17). A study shows a newborn
who was diagnosed with hydranencephaly in the ninth month
of life with the signs of high pressure of the cerebrovascular
fluid (the setting-sun phenomenon, cutis marmorata and fon-
tanel tension) (18). There are many anomalies of the central
nervous system that differentially and diagnostically resem-
ble hydranencephaly (alobar holoprosencephaly, hydroceph-
alus). The main difference is that the aforementioned anom-
alies (hydrocephalus, alobar holoprosencephaly) have a cer-
ebral cortex around their perimeter, which is very thin in the
extreme hydrocephalus, so it is often hard to see it prenatally

(19).

In everyday clinical practice, increased head circumfer-
ence of the newborns is mistakenly diagnosed as hydroceph-
alus. It is considered that 1% of all newborn diagnoses of hy-
drocephalus are consequently corrected and confirmed to be
hydranencephaly (20, 21). Folver syndrome characterized by
proliferative vasculopathy may resemble hydranencephaly in
utero, which was described by Kline-Fath et al. in their study
(22). Apart from the aforementioned study, a correlation be-
tween Robert’s syndrome and hydranencephaly was de-
scribed by Ekong et al. in their case study in 1978, in which
the presence of hydranencephaly was determined at autopsy
(23). Coban et al. described an unusual correlation between
Poland syndrome and hydranencephaly in their case study.
The cause of Poland syndrome is not clear, however, it is
considered to be a bloodstream disorder at the level of sub-
clavian artery. Also, carotid artery disorder is concidered to
correlate between Poland Syndrome and hydranencephaly
(24).

The prognosis for newborns diagnosed with this anomaly
of the central nervous system is poor. There is a slightly bet-
ter prognosis for patients with hemihydranencephaly,
whereas a bilateral hydranencephaly most commonly ends
fatally in utero or upon delivery.

CONCLUSION

Documenting cases of newborns with hydranencephaly is
of utmost importance for counseling parents regarding length
of survival, successful management of pregnancy, and per-
formance of prenatal diagnostic procedures. Informing par-
ents about the severity of the patients’ medical condition and
the poor prognosis helps them understand potentially fatal
outcome. Despite the fact that there is a better prognosis for
patients with hemihydranencephaly, our case study had a fa-
tal outcome due to the infant’s premature delivery.
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