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CASE REPORT
A 14-month-old female child presented in the Department of 
Paediatrics with complaints of delay in attaining milestones such 
as sitting, standing, speaking monosyllables and was labelled to 
have global developmental delay. On examination, she was found 
to have microcephaly however no facial malformations were seen. 
She was subsequently referred to Department of Radiodiagnosis for  
Computed Tomography (CT) of brain.

CT brain showed fusion of bilateral frontal lobes with absence of 
anterior falx cerebri, posteriorly falxcerebri was present [Table/
Fig-1]. Bilateral frontal horns of lateral ventricles were absent [Table/
Fig-2] with presence of colpocephaly and dilated third ventricle. 
Bilateral basal ganglia were partially fused although the thalami were 
separate and normal [Table/Fig-3]. Complete agenesis of corpus 
callosum was noted [Table/Fig-4]. All these findings were in favour 
of semilobar-holoprosencephaly with associated corpus callosum 
agenesis.

DISCUSSION 
Holoprosencephaly (HPE) is a group of structural abnormalities 
of brain and an important cause of childhood mortality and 
morbidity. It was often thought as lethal but in fact it is a spectrum 
of malformations with widely variable outcome. Embryologically 

the cephalic end of the neural tube forms three primary vesicles: 
the forebrain (prosencephalon), midbrain (mesencephalon) and 
hindbrain (rhombencephalon). The prosencephalon undergoes 
the following sequential events: formation, cleavage, and midline 
development [1]. Absence of these divisions of prosencephalon 
leads to a spectrum of holoprosencephaly anomalies. It can be 
associated with midline developmental anomalies like agenesis of 
the corpus callosum, septo-optic dysplasia and isolated absence 
of the cavum septum pellucidum. De Myer classified this anomaly 
ranging from alobar to semilobar and lobar types [2]. The aetiology of 
holoprosencephaly is still unknown. However, few suggested causal 
agents are hypoxia and transplacental infection. Alobar is the most 
severe form followed by semilobar and lobar holoprosencephaly 
[3].

In alobar holoprosencephaly, a rim of cerebral tissue is present 
anteriorly surrounding a large monoventricle. The basal ganglia, 
thalami are fused along with absence of interhemispheric fissure 
[3].

Lobar HPE, the least severe subtype; the falxcerebri is present 
along the entire midline and the thalami are completely separated. 
The corpus callosum may be normal or incomplete, but the cavum 
septum pellucidum is always absent. Some frontal horns of lateral 
ventricle are present, and only the most inferior portions of the 
frontal lobes are fused. The differentiation between semilobar and 
lobar HPE may create problem but if there is presence of third 
ventricle, rudimentary frontal horns, the splenium and posterior 
body of the corpus callosum are present then we can call this entity 
as lobar [4].

In semilobar holoprosencephaly, the anterior inter-hemispheric 
fissure/falx cerebri are absent however they are present posteriorly. 
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ABSTRACT
Holoprosencephaly (HPE) is a group of structural abnormalities of brain that is an important cause of childhood mortality and morbidity. 
They usually occur due to impaired midline cleavage of embryonic forebrain i.e., failure of differentiation of the prosencephalon into the 
telecephalon and diencephalon. De Myer classified this anomaly ranging from alobar to semilobar and lobar type. It can be associated 
with microcephaly and midline facial anomalies. We present a case of semilobar holoprosencephaly with corpus callosal agenesis.

[Table/Fig-1]: a) Absence of anterior falx with presence of falx cerebri posteriorly; b) 
fusion of bilateral frontal lobes.

[Table/Fig-4]: Agenesis of corpus callosum.

[Table/Fig-2]: Absent frontal horns of lateral ventricle with fused bilateral basal gan-
glia. Bilateral occipital horns are formed; [Table/Fig-3]: Bilaterally separated thalami 
with fused basal ganglia.
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The corpus callosum may be seen in the region of separated 
hemispheres, or it may be entirely absent. Due to absence of 
falxcerebri anteriorly, the frontal lobes are mostly fused [4]. HPE is 
usually associated with midline facial anomalies however; it may or 
may not be present. Facial anomalies which are associated with 
HPE are usually mild like cleft lip, cleft palate, and hypotelorism [5]. 
These infants are usually microcephalic but if there is presence of a 
large dorsal cyst macrocephaly can also be seen [3].

Our case is a representative of semilobar holoprosencephaly with 
fused basal ganglia, fused frontal lobes, absent anterior falxcerebri, 
absent frontal horn of lateral ventricle and absent corpus callosum. 
No craniofacial abnormalities were found in our patient. Similar type 
of cases were also reported in literature with few different findings 
like Patil V et al., reported a case of semilobar holoprosencephaly 
with a 'H' shaped monoventricle, partially developed temporal and 
occipital horns and partially fused thalami.  Rudimentary falx and 
interhemispheric fissure were present along with partial agenesis of 
corpus callosum [6]. Zikou A et al., reported a two-month-old baby 
with anteriorly fused cerebral lobes and fused thalami. There was 
agenesis of the genu and the body of corpus callosum [7]. Pallangyor 
P et al., reported a 12-month-old baby with presentations of global 
developmental delay, erratic sleep patterns and poor weight 
gain. MRI shows incompletely formed interhemispheric fissure, a 
monoventricle with partially developed temporal and occipital horns, 
partial fusion of frontal lobe, hypoplastic corpus callosum [8].

A recent fourth subtype of holoprosencephaly, namely middle 
hemispheric variant was added. In this condition, the interhemispheric 
fissure is formed in frontal and occipital regions but absent in parietal 
regions along with fusion of the hemispheres [9].

The severity of the craniofacial abnormalities tends to mirror 
the severity of the brain malformations. The most severe facial 
malformations include microcephaly, cyclopia, synophthalmia, 
proboscis (a tube-like nasal appendage with a single nostril located 
above the ocular region). Less severe facial malformations can 
include microcephaly (except in cases of hydrocephalus, which can 
cause macrocephaly), hypotelorism, midface hypoplasia with a flat 
nasal bridge, cleft lip and/or palate, ocular colobomas, and a single 
maxillary central incisor [9].

HPE is generally diagnosed prenatally by prenatal transabdominal 
or transvaginal ultrasound [10]. Ultrasound is the gold standard 
modality to diagnose alobar and semilobar holoprosencephaly in as 
early as the first trimester. However, in our case of HPE it was missed 
on antenatal ultrasound and later it was diagnosed on CT scan after 
birth. Holoprosencephaly are one of the most common conditions 
missed on prenatal ultrasound scan and we believe that CT is an 
ideal modality to detect and classify them after birth. As MRI due to 
cost effect cannot be used by all patients but still it is considered the 
best modality to diagnose and classify HPE [10,11]. On MRI, alobar 

HPE results in a horseshoe shaped monoventricle and an absent 
hemispheric fissure. Semilobar HPE shows single ventricular cavity 
with partial separation and a partial interhemispheric fissure or falx 
(mostly posterior) [10,12]. Though management of HPE is mainly 
supportive but requires a multidisciplinary approach with main aim 
at managing symptoms and complications, and avoiding added 
disability to improve the overall quality of life [8].

The prognosis of such patients depends on the severity of 
holoprosencephaly. Alobar and semilobar HPE have a very poor 
prognosis, all infants with the more severe form die in infancy. Few 
children with semilobar HPE may survive into infancy with amentia. 
In lobar HPE patients mental impairment, visual and olfactory 
abnormalities are often present but they can lead a normal life [13].

CONCLUSION 
Holoprosencephaly is a rare disorder and involves both the brain 
and the face. Diagnosis of this anomaly is often challenging. It is 
important to diagnose the case of HPE and its type prenatally so 
that its severity and its complications can be determined and proper 
counselling can be done for parents. 
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