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Ultrasonographic Aspects of Holoprosencephaly in the Context of a Polymal-
formative Syndrome: A Report of Two Cases

Abstract

Holoprosencephaly is a rare malformation encountered in newborns. It is caracterised by  the absent or incomplete division of 
the prosencephalon.
The first case, was diagnosed by ultrasonogram at 16 weeks of gestation with alobar holoprosencephaly, hypotelorism and 
single umbilical artery. 
The second case was also diagnosed during the first-trimester ultrasound at 15 weeks of gestation, which showed incomplete 
separation of the brain’s lobes, with the brain remaining largely fused. Both cases indicated a severe developmental abnormal-
ity, suggesting a diagnosis of holoprosencephaly.
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Introduction
Holoprosencephaly (HPE) is a complex brain malformation 
resulting from an early defect in the median cleavage of the 
embryonic brain, occurring in the prosencephalon between the 
18th and 28th day of gestation, affecting both the brain and the 
face. It is a rare fetal pathology with significant etiological het-
erogeneity, occurring in about 1 in 15,000 to 16,000 births [1]. 
Based on the degree of hemispheric individuation and decreas-
ing severity, three forms have been defined: alobar or com-
plete, semi-lobar, and lobar or incomplete. The prenatal diag-
nosis mainly relies on ultrasound [2].

The aim of our work is to analyze the etiopathogenic aspects 
and prenatal diagnostic modalities of HPE.

Case Reports
Case 1: The patient is a 38-year-old woman with no significant 
medical history and no known consanguinity. She is currently 
pregnant for the second time (G2P1AO). Her first pregnancy 
was uneventful and resulted in a cesarean delivery in 2019 due 
to chorioamnionitis. 

At the 16-week of her current pregnancy, her primary care phy-
sician detected a severe brain malformation during a routine 
first-trimester ultrasound. The diagnosis was holoprosenceph-
aly (HPE), a condition where the brain fails to divide into two 

hemispheres. To further evaluate the situation, a detailed mor-
phological ultrasound was conducted. This follow-up imaging 
confirmed the presence of a single fetus with a positive cardiac 
heartbeat. However, the ultrasound also revealed a complex 
syndrome involving multiple abnormalities: alobar holopros-
encephaly, hypotelorism (a condition where the distance be-
tween the eyes is reduced), and a single umbilical artery (a 
deviation from the usual two-artery umbilical cord) (Figure1).  

Figure 1: Alobar HPE : US image obtained at 16 weeks 
shows fused thalami and a monoventricle.
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Given the severity of the detected anomalies and the associated 
risk of poor outcomes, the decision was made to proceed with 
a medical termination of the pregnancy.

Case 2
The second patient is a 26-year-old woman, (G5P0A4). She 
has a history of four prior pregnancies, all of which ended in 
spontaneous abortions, and she previously underwent a medi-
cal termination of pregnancy in 2020 due to a diagnosis of ho-
loprosencephaly, a serious and rare brain malformation. The 
patient also has a family history of second-degree consanguin-
ity.

At 15 weeks of amenorrhea, during a routine first-trimester 
ultrasound, a single fetus was detected. The ultrasound re-
vealed a significant midline anomaly in the fetus, specifically 
semilobar holoprosencephaly. This condition is characterized 
by incomplete separation of the brain’s lobes, where the brain 
remains largely fused, indicating a severe developmental ab-
normality. Additionally, the imaging showed a midline facial 
structure that might be indicative of a proboscis, a rare and 
severe congenital malformation involving an abnormal exten-
sion or projection of facial tissue.

Figure 2 : Post-expulsion fetus.

Figure 3: Obstetric ultrasound, in axial, showing fusion of the 
thalami and cerebral hemispheres with a single ventricular 

cavity.

In response to these findings, an amniocentesis was conducted 
to further investigate and identify any potential chromosomal 
abnormalities that could be contributing to these severe mal-
formations. The results of the genetic testing were crucial for 
understanding the full scope of the fetal condition.

Considering the severity of the detected anomalies and the as-
sociated high risk of poor outcomes for the fetus, including 
significant impact on quality of life and potential for severe 
disability, the medical team recommended and the patient con-
sented to a medical termination of pregnancy. 

Discussion
Holoprosencephaly (HPE) is a severe congenital brain malfor-
mation often associated with distinctive facial anomalies [3,4].
Several authors agree on the association between maternal age 
over 30 years and the occurrence of HPE. The concept of con-
sanguinity has been reported in the literature, along with the 
implication of several genetic mutations [5]. In our patient, a 
second-degree consanguinity was noted.

It results from a failure in neuroectoderm induction during the 
third week of embryonic development, leading to a develop-
mental anomaly in the prosencephalon. This results in a me-
dian hemispheric mass replacing the two cerebral hemispheres 
and an absence of median structures.

The classification system for HPE, established by DeMyer, 
categorizes the condition into three main types: alobar, where 
there is no separation between the cerebral hemispheres and 
a large single ventricle is present; semi-lobar, where only the 
anterior lobes remain fused while the parieto-occipital regions 
are separated by the interhemispheric fissure and the falx cere-
bri; and lobar, characterized by fusion in only the most rostral 
and inferior portions of the frontal lobes [6,7].

HPE is often associated with various facial anomalies, such as 
a median cleft, cyclopia, and nasal abnormalities. In 80% of 
cases, these predictive malformations reflect the severity of the 
brain abnormalities [5].

It is linked to a high rate of postnatal mortality. The overall 
estimated mortality rate for all HPE subtypes is 33% within the 
first 24 hours after birth and 58% within the first month. The 
survival rate after one year of age is approximately 29% [8].

The antenatal diagnosis of holoprosencephaly (HPE) is primar-
ily based on conventional obstetrical ultrasound, supplement-
ed by fetal MRI, which reveals cerebral anomalies such as a 
single ventricular cavity, absence or abnormal development of 
midline structures, thalamic fusion, and microcephaly. The ex-
tent of these abnormalities varies depending on the anatomical 
form of HPE. An ultrasound diagnosis can be made as early as 
the first trimester, enabling early pregnancy termination, par-
ticularly in cases of the alobar and semi-lobar forms [9].

The prognosis depends on the extent of brain fusion and mal-
formations, as well as any accompanying health complications. 
Alobar and semilobar forms of HPE are typically fatal. Chil-
dren born with lobar HPE can survive for several years but of-
ten face significant neurological issues and severe intellectual 
disability [10].
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