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Introduction: Holoprosencephaly results from incomplete cleavage of the forebrain during embryogenesis. Clinical phenotypes vary
from mild to severe. We present a case of a liveborn infant with the most severe form of holoprosencephaly, ethmocephaly, which in
most cases is incompatible with survival beyond the immediate newborn period.

Case: A 2000 gram, male infant was born to a 28-year-old gravida who was human immunodeficiency virus (HIV)-positive and
receiving antiretroviral therapy. At birth the infant was lethargic and had poor respiratory effort with central and peripheral cyanosis.
On physical examination, we found ocular hypotelorism, a 6 cm midline proboscis located above the eyes and absent nasal structures.
Conclusion: Early detection by the prenatal ultrasound examination is important pregnancy and birth planning and to anticipate
expected outcomes. Further study is indicated to understand the contribution of HIV infection and its treatment to the development and
severity of holoprosencephaly.
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Introduction
Holoprosencephaly results from incomplete cleavage of the forebrain to form two distinct hemispheres during embry-
ogenesis. It affects 1 in 10,000 live births, with females being affected more often than males.'

Ethmocephaly is the rarest sub-type of holoprosencephaly®> characterized by an undivided cerebrum and a single
ventricle. Physical manifestations include two well-formed orbits with absent or hypoplastic globes, hypotelorism, low-
set ears, and a mid-line facial abnormality with a central proboscis.®> ® Ethmocephaly occurs in 1 in 15,000 live births and
in 1 of 250 abortuses; thus, most affected fetuses are abolished prenatally.*’

First trimester ultrasonography can detect ethmocephaly. Hypotelorism and a single common cerebral ventricle are
two ultrasonography indicators. Other investigations include chromosomal analysis by karyotyping, genetic mutation
analysis using denaturing high-performance liquid chromatography, and multiplex polymer chain reaction.”*®

Recently, some cases of holoprosencephaly have also been reported among HIV-positive mothers with no clear link
between maternal HIV status and holoprosencephaly.’ In addition to genetic problems, congenital infections, alcohol and
tobacco intake during pregnancy, and diabetes mellitus have been reported to be holoprosencephaly risk factors in
previous reports.”'” We report a case of a newborn infant with ethmocephaly born to an HIV-positive gravida receiving
anti-retroviral therapy in Southeast Ethiopia.

Case Presentation

We present a case of a 2000-gram male infant, born to a gravida III, Para II, 28-year-old HIV-positive gravida
receiving highly active anti-retroviral therapy by spontaneous vaginal delivery. On presentation to Goba Referral
Hospital, sonographic evaluation revealed a viable pregnancy at 34 weeks estimated gestation, polyhydramnios,
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a large right-side cystic intracranial mass, a single ventricle, and a bulb-shaped appearance of the thalami. At birth,
the infant was lethargic, had central and peripheral cyanosis, and hypothermia with a measured temperature of
31.1°C. The respiratory rate was 72 breaths/min, heart rate of 155 beats/min, and oxygen saturation of 95% with an
oropharyngeal airway and supplemental oxygen delivered via face mask. On clinical examination the sagittal,
coronal, and lambdoid cranial sutures were easily separable. The head circumference was 34 c¢cm and the anterior
and posterior fontanels were 3 x 4 cm and 1.5 x 2 cm respectively. There was ocular hypotelorism (inner canthal
distance was 2 cm) and both eyes were present with small, but reactive pupils. Both upper and lower eyelids
appeared normal. We noted a 6 cm midline proboscis located above the globes of the eyes and absent nasal
structures. Otherwise, both ears appeared normally set with typical pinnae and open external auditory canals. The
hard and soft palates were intact and without cleft. Both the mandible and maxilla were well formed. There were no
supernumerary digits of the hands and feet, and they appeared normal in alignment and size. There was no palpable
defect, hair tuft lipoma, or hemangioma over the entire spinal vertebrae column. The external genitalia appeared
normal (Figure 1).

Initial stabilization of the child involved maintaining its temperature, airway, oxygenation, and providing dextrose-
containing parenteral fluids. Despite providing all supportive treatments, the infant passed away at one hour of age
following cardio-respiratory arrest. Genetic counseling was offered but required a trip abroad. The family could not
afford the cost.

Discussion

Ethmocephaly is the rarest sub-type of holoprosencephaly with an undivided cerebrum, a single fused ventricle,
a proboscis dividing the hypoteloric orbits, microphthalmos, low-set deformed ears, and absence of nasal bridge.**
Based on the phenotypic features, ethmocephaly can be distinguished from other holoprosencephaly conditions including
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Figure | Clinical photograph showing ethmocephaly with ocular hypotelorism with a proboscis, and absent nasal structures.
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cyclopia, in which the two eyes are fused in a single median orbit, and cebocephaly, which is characterized by a flattened
snout with a single nostril below the level of the eye. The clinical findings of our case are similar to those reported by
Das et al'® except for the finding of low set ears which we did not appreciate in our patient.

Most cases of ethmocephaly are believed to be sporadic without known causes. Environmental factors such as
maternal alcoholism, prenatal exposure to teratogens, maternal insulin-dependent diabetes mellitus, and maternal infec-
tions may increase the risk for ethmocephaly.'' Ethmocephaly is associated with genetic factors, notably trisomy 13 or
18.'% In the case, we report HIV infection and the treatment may have contributed to the development of ethmocephaly.
Sikakulya et al reported a case of a severe form of holoprosencephaly, cebocephaly, which has many overlapping clinical
features with ethmocephaly, in a newborn born to an HIV-positive gravida in Eastern Uganda.” Cebocephaly and
ethmocephaly share a similar phenotype including dysplastic changes of the ethmoid bone and anterior portion of the
sphenoid bone, with concomitant hypotelorism and defects of the medial orbital walls.®

Hypotelorism and a single common cerebral ventricle are two ultrasonography markers of ethmocephaly that can be
detected in the first trimester.”* The birthing parent of the current case did have one antenatal visit at 12 weeks. We did
not find records of any developmental abnormalities suspected during that visit. It is possible that during the only prenatal
visit that even if an ultrasound was performed, it may not have been accurately interpreted.

Fetal assessment during antenatal visits is important for pregnancy and birth management decisions.> In the present
case, the diagnosis of holoprosencephaly was suspected just prior to birth. Termination of pregnancy was not an option,
and there was little time for the family to prepare for the birth of a child with atypical brain development and little chance
of surviving beyond the newborn period. Because of resource limitations, genetic studies and cranial imaging were not
obtained after birth to identify risk factors other than the potential risk factor of in utero exposure to HIV and the
medications to treat it.

Conclusion

Ethmocephaly carries a poor prognosis, and in most cases it is incompatible with life. Early detection by the prenatal
ultrasound examination is important pregnancy and birth planning and to anticipate expected outcomes. Further study is
indicated to understand the contribution of HIV infection and its treatment to the development and severity of
holoprosencephaly.

Availability of Supporting Data
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