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ABSTRACT

Holoprosencephaly (HPE) is a structural malformation of the brain that results from the complete or incomplete
noncleavage of the forebrain/ prosencephalon of the embryo into 2 hemispheresl. We present a case of twenty-five
year-old primigravida presented to the Outpatient department of Obstetrics for routine checkup and diagnosed with
Alobar holoprosencephaly on 2nd level USG. Fetal MRI was performed and the findings were confirmed. Even
though ultrasonography is diagnostic in the detection of fetal anomalies, MRI plays a vital role due to its multiplanar
capability and excellent soft tissue resolution. The purpose of publishing this case is to sensitize the clinicians to the
classical features of holoprosencephaly on various imaging modalities and to stress the importance of its detection
before 20 weeks of gestation so as to allow for legal medical termination and alleviate maternal psychological trauma

of bearing a deformed fetus.
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INTRODUCTION

Holoprosencephaly (HPE) is a structural malformation of
the brain that results from the complete or incomplete
noncleavage of the forebrain/ prosencephalon of the
embryo into 2 hemispheres.!

Incidence of HPE has been estimated at the maximum of
1-2 cases per 10,000-20,000 term births, and one case per
250 spontaneous abortions.?®

The prosencephalon forms the cerebral hemispheres, the
thalami, and the basal ganglia. Hence abnormalities in the
development of the prosencephalon result in variable
fusion anomalies of these structures. This disorder is
either incompatible with life or infants suffer from
varying grade of mental retardation. The alobar variety is
the most severe form* of holoprosencephaly and
incompatible with life. Sonography is an excellent non-
invasive  tool for  pre-natal diagnosis  of

holoprosencephaly.  Early  diagnosis by  fetal
ultrasonography allows for early termination of
pregnancy and avoids maternal psychological trauma of
giving birth to a deformed fetus.

CASE REPORT

A twenty-five year-old primigravida presented to the
Outpatient department of Obstetrics for routine checkup.
There was no history of consanguinity of marriage. She
was a nonsmoker, non-diabetic, without teratogenic
potential disease, or exposure to radiation or toxic
substances abuse in the first and second trimesters of
pregnancy. Moreover, there was no personal/family
history of congenital malformations. The patient did not
undergo screening for chromosomal abnormalities in the
first trimester or any other tests to assess fetal DNA. Her
general physical examination was within normal limits.
On clinical examination, the gestational age corresponded
to 18-20 weeks. The laboratory examination with
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complete blood counts was within normal limits.
Screenings  for  HIV, syphilis,  toxoplasmosis,
cytomegalovirus, hepatitis B, hepatitis C, and group B
streptococcus infection were negative. Tests for blood
group and rhesus D status revealed O group and Rh
positivity.  Ultrasonography revealed single live
intrauterine anomalous fetus with an average gestational
age corresponding to 19 weeks 4 days. The supratentorial
brain was replaced by CSF with a thin rim of agyric
brain(Figure 1) parenchyma (4.5mm) and a large
horseshoe shaped monoventricle (Figure 2) noted in
basifrontal region.
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Figure 2: Monoventricle.

The monoventricle is seen communicating with large
CSF intensity dorsal cyst (4.6*3.6*2.7cm) with fused
thalami in between (Figure 3). The third ventricle, corpus
callosum, falx cerebri and septum pellucidum were not
visualized. The posterior fossa structures were normal.
The umbilical cord and rest of the fetal organs were
normal. Polyhydramnios was not present. Fetal MRI
performed on 1.5 TMRI machine confirmed the
sonographic findings.

There was no evidence of polyhydramnios or any other
associated anomaly on MRI. The pregnancy was

terminated, delivering an abortus male fetus of 300g and
the gross specimen of the fetus (Figure 4) showed all the
findings observed on imaging.

Figure 4: Gross fetus.

Thus, this is a classic case of alobar holoprosencephaly
with facial dysmorphism (Figure 5).

Figure 5: Facial dysmorphism.
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DISCUSSION

Holoprosencephaly is a spectrum of cerebrofacial
anomalies resulting from the complete or partial failure of
the diverticulation and cleavage of the primitive forebrain
occurring between the 18th and the 28th day of gestation,
indicating that it is a disorder of gastrulation.*”

HPE is estimated to occur in 1 of 16,000 live births.®
During the 4th gestational week, the neural tube forms
the three primary brain vesicles, namely, prosencephalon,
mesencephalon, and rhombencephalon. By the 5" week
of intrauterine life, the prosencephalon further divides
into the telencephalon and diencephalon. The
telencephalon forms the two cerebral hemispheres
whereas the diencephalon forms the thalami, the
hypothalamus, and the basal ganglia. The prechordal
mesoderm takes part in the formation of the midline
facial structures. The degree of facial dysmorphism is
proportional to the severity of the intracranial
abnormalities and should direct the sonologist to search
for the CNS anomalies. This has led to the popular
statement “face predicts the brain” by DeMeyer 8

Cyclopia or synophthalmia, severe ocular hypotelorism
with divided orbits, and a proboscis-like nasal structure
are mostly associated with alobar HPE."®

Mild hypotelorism with flat face is the least severe facial
dysmorphism. Sonography can detect up to 58% of the
facial abnormalities.®

There are three main forms of holoprosencephaly
proposed by DeMyer and Zeman” in 1963 namely, alobar,
semilobar, and lobar varieties, depending on the degree of
separation of the hemispheres and the presence or
absence of the interhemispheric fissure.”®

According to the National Institute of Neurological
Disorders and Stroke (NINDS), the majority of cases
diagnosed with HPE are of the severe type, and this
condition could lead to neonatal mortality and stillbirth.t

The alobar holoprosencephaly is the most severe form
and shows undifferentiated holosphere of the cerebral
parenchyma with a central monoventricle and fused
thalami®. The falx, interhemispheric fissure, corpus
callosum, optic tracts, olfactory bulbs, and the septum
pellucidum are absent.*

Absence of septum pellucidum may be associated with
eptooptic dysplasia, holoprosencephaly, corpus callosal
agenesis,  schizencephaly, Chiari-Il  malformation,
hydranencephaly, porencephaly, and cephaloceles. In a
study of 2007 patients, Barkovich and Norman have
described the above abnormalities along with absent
septum pellucidum.*?

In our patient also, septum pellucidum was absent. A
dorsal cyst may be observed in the posterior cranial fossa

in very severe forms of holoprosencephaly* and some of
these cases may also be associated with Dandy Walker
malformation, agyria, polymicrogyria, and heterotopias.'®

Extra cranial anomalies like limb anomalies, polydactyly,
lung hypoplasia, cardiac anomalies, renal dysplasia,
omphalocele, hydrops fetalis, esophageal atresia, bladder
exstrophy, and gastrointestinal or abdominal anomalies
may also be observed. Our case did not show any such
extracranial association.*1°

Optimal sonographic view for evaluating the fetal face is
the coronal view with the orbits, maxilla, and anterior
mandible in one plane. Three-dimensional
ultrasonography (3D US) acts as a supplement to 2D
ultrasonography in the evaluation of fetal craniofacial
abnormalities®. The facial anomalies may not be clearly
visible if the fetus is in occipitoanterior position.t*

Alobar holoprosencephaly can be differentiated from
hydrocephalus by the presence of midline echogenic falx,
absent septum pellucidum, separated thalami, and distinct
lateral ventricles in the latter'. Hydranencephaly may also
demonstrate absence or deviated falx but the thalami are
not fused in this condition®. In both hydranencephaly and
Dandy Walker malformation, the falx cerebri,
interhemispheric fissure, corpus callosum, and 3rd
ventricle are present.®

The semi lobar holoprosencephaly is of intermediate
severity with early midline differentiation and sagittal
separation.** It shows a rudimentary falx, partial
interhemispheric fissure, absent septum pellucidum,
partial separation of thalami, and large H-shaped
Monoventricle. The basal ganglia show variable fusion.
The facial anomalies are mild, namely, cleft lip, cleft
palate, and hypertelorism.

The mildest variety of holoprosencephalies is the lobar
holoprosencephaly characterized by near total cleavage of
cerebral hemispheres, presence of falx, interhemispheric
fissure, and absent septum pellucidum.'® The frontal
horns appear squared off or box like due to the absence of
septum pellucidum. The thalami and the basal ganglia are
separated. It may be associated with minimal facial
dysmorphism like hypertelorism.

In 1993, a new variant of HPE called “middle
interhemispheric” (MIH) variant or syntelencephaly was
described by Barkovich and Quint.!” In this condition, the
interhemispheric fissure is formed in the frontal and
occipital regions and absent in the parietal region with
fusion of the hemispheres. The alobar form of
holoprosencephaly is incompatible with life. Children
with semilobar, lobar, and middle hemispheric variants
have variable survival. Those who survive present with
seizures as one of the commonest manifestations.

The abnormalities in the molecules of cytoskeleton,
signaling molecules, and molecules modulating
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glycosylation in the control of neuronal migration.®®
However, genetic analysis and karyotyping were not
performed in our study. The role of fetal MRI is in the
confirmation of the sonographic findings and detection of
any other additional anomaly. Postnatal MRI with
diffusion fiber tractography may detect rare association
of brain stem and long tract abnormalities in
holoprosencephaly.'® The lobar and middle hemispheric
variants are not associated with significant abnormalities
of the white matter tracts whereas the alobar and
semilobar forms are associated with abnormalities of the
medial lemniscus and the corticospinal tracts.*® However,
in our case, no other additional anomaly was detected on
fetal MRI. Postnatal 3D CT may also be used for detailed
evaluation of the craniofacial abnormalities in
holoprosencephaly.*®

The etiology of holoprosencephaly is heterogeneous and
unclear. There are a few theories citing the causes of
mechanical, environmental, and genetic factors and
infections. Factors include maternal diabetes, ethanol,
cytomegalovirus infection, salicylates, antiepileptic
medications, retinoic acid, aspirin, misoprostol,
methotrexate, and cholesterol- lowering agents.?-?
Association of HPE with vascular cerebral anomalies is
not a rule.? Genetic causes have also been implicated.
Approximately 18% to 25% of HPE cases have a
recognizable monogenic syndrome and up to 45% of live
births with HPE have nonrandom chromosomal
abnormalities.?® Association of cyclopia is observed with
cytomegalovirus infection and maternal ingestion of
salicylates even in the absence of holoprosencephaly.?>%
Reports of association of maternal diabetes with
holoprosencephaly are also available. Fetal karyotyping
is advisable in all the cases of holoprosencephaly as most
of them are associated with chromosomal anomalies.27
Even though Kkaryotyping is not necessary for the
diagnosis of holoprosencephaly, it will surely have a role
in the identification of translocations and in the genetic
counseling for future pregnancies. In a study of 33 fetuses
with trisomy 13.%” have detected holoprosencephaly in 13
fetuses (39%). Fifty-five percent of the fetuses with
holoprosencephaly showed chromosomal abnormalities
in the study.! However, karyotyping was not performed
in our case. Advanced investigations like fetal
karyotyping may not be available in all the places.

The first prenatal diagnosis of HPE was performed in
1980.28 Since then, a few studies and some case reports
have described the different ultrasound findings of
HPE.?® Fetal magnetic resonance imaging (MRI) was first
described in 1990, but because of the relatively long
acquisition time, its use for fetal examination was
initially discouraged. With the acquisition of the ultrafast
method of examination, fetal MRI has been introduced
into clinical practice.®® Fetal MRI is generally indicated
when fetal ultrasound is suggestive of fetal abnormality
or if the fetal abnormality requires further assessment.*
In alobar HPE, the diagnosis can be made by
ultrasonography, but a fetal MRI can be requested by a

neurosonographer for a second-level examination if
deemed necessary to identify other cerebral anomalies.!

Diagnosis of holoprosencephaly before 20 weeks of
gestation by imaging is essential in order to avoid the
psychological pain of bearing the deformed fetus till term
and delivering a still born baby.

CONCLUSION

Holoprosencephaly is a major malformation of the central
nervous system that should be distinguished from other
causes of fetal hydrocephalus. Awareness of the spectrum
of sonographic findings seen with holoprosencephaly
should improve the accuracy of prenatal diagnosis.
Identification of concurrent facial and extra cranial
malformations can help predict chromosomal anomalies
and subsequent fetal outcome. Because of recent
advances in development and improvement of
high-resolution USG, early diagnosis of congenital
anomalies such as holoprosencephaly is now possible.
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