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Prenatal diagnosis of hemimegalencephaly via transabdominal
and transvaginal ultrasonography: a case description
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Introduction

Hemimegalencephaly (HME) is a rare congenital
brain developmental malformation. The main clinical
manifestations are intractable epilepsy and neuromotor
developmental delay (1), but its pathogenesis is not yet fully
understood. According to relevant studies, the occurrence
of HME is closely related to gene mutations involved in
the PI3K/AKT/mTOR signaling pathway (2,3). Cerebral
hemispherectomy is a common treatment method to
control epileptic seizures. Although it can relieve symptoms,
the prognosis is poor (4). Based on typical ultrasound
manifestations, prenatal ultrasound can diagnose HME,
enabling early diagnosis, early intervention, and early
treatment.

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or
national research committee(s) and with the Declaration of
Helsinki (as revised in 2013). Written informed consent was
obtained from the patient’s legal guardian for publication of
this article and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

A 29-year-old pregnant woman, G1P0, was seen at
the Department of Ultrasound diagnosis at a gestational
age of 23 weeks and 6 days. There was no family history
of known genetic variants. A Voluson E10 ultrasound
diagnostic instrument (GE HealthCare) was used to
conducted transabdominal and transvaginal ultrasound and
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examine the fetal brain. The transabdominal examination
results showed that the fetal skull was intact, the biparietal
diameter and head circumference were greater than the
corresponding gestational age, and the standard deviation
of the Z-score was greater than 6. The transverse section
of the lateral ventricle and cerebellum showed asymmetry
between the left and right cerebral hemispheres. There was
a marked ventricular asymmetry with an atrial diameter of
12.5 mm at the left and one of 6.2 mm at the right. The
midline structure of the brain had shifted to the right. The
cerebral cortex on the left side of the brain was significantly
thicker than the right side, and the echo was higher than
the right side. The left Sylvian fissure had widened and
straightened. The left cerebellar hemisphere was larger than
that of the right, and the cistern of the posterior cranial
fossa was visible, but there was no significant widening
(Figures 1,2). During transvaginal ultrasound, no anomalies
were detected in the corpus callosum in the sagittal view
(Figure 3). The pericallosal artery was intact and had a
normal shape (Figure 4). Ultrasound findings suggested the
presence of fetal HME. On the same day, the diagnosis of
fetal craniocerebral magnetic resonance imaging (MRI)
suggested the possibility of HME brain malformation
(Figures 5,6).

Discussion

HME is a rare congenital brain developmental
malformation, which is characterized by hamartomatous
hyperplasia in all or part of one side of the cerebral
hemisphere, with the main manifestations being intractable
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Figure 1 A marked ventricular asymmetry with an atrial diameter Figure 4 The pericallosal artery was intact and had a normal
of 12.5 mm at the left (white arrow) and one of 6.2 mm at the shape.

right. The left cerebral cortex was thickened, and the midline of

the brain had shifted to the right.

Figure 5 T2-weighted fetal MRI at a gestational age of
24 weeks showing HME at the left side of the brain with mild
Figure 2 The left cerebellar hemisphere had a higher volume than ventriculomegaly and a midline shift to the right. The left

that of the right side (yellow arrow), and no obvious abnormality cerebellum was larger than the right (white arrow). MRI, magnetic

was found in the posterior cranial fossa cistern. resonance imaging; HME, hemimegalencephaly.

Figure 3 The midsagittal plane showed the presence of the corpus Figure 6 Patchy signal abnormalities could be seen on both sides

callosum (white arrow). of the subventricular zone of the ventricle (yellow arrows).
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epilepsy and neuromotor retardation. HME accounts for
1-14% of all cases of cortical dysplasia (1). At present,
its pathogenesis is not completely clear. According
to the relevant research, HME is classified as a focal,
nonneoplastic failure of neuronal/glial proliferation. As
such, there is a unilateral overproduction of neurons and
glia, which leads to an increased volume of the affected
cerebral hemisphere (5). Scarabello ez 4/. (6) demonstrated
there to be a significant correlation between HME and
ganglion eminence anomalies during embryonic and early
fetal life. Other studies suggest that the occurrence of HME
is closely related to the gene mutations involved in the
PIBK/AKT/mTOR signaling pathway (2,3).

Clinically, HME is mainly divided into three types.
The first type, isolated, is the most common type and only
involves all or part of the cerebral hemisphere on one side,
without any other physical abnormalities. The second
type, syndromic, can be complicated with many types of
neurocutaneous syndrome, such as tuberous sclerosis,
cerebral facial hemangiomatosis, and neurofibromatosis (7).
The third type, complete, is characterized by involvement
of the ipsilateral cerebellum, brain stem, and the unilateral
cerebral hemispheres (8). The fetus described in this case
report had complete HME, for which the only possible
long-term treatment is hemispherectomy to control
seizures, which can relieve symptoms, but still produces
a poor prognosis (4). In this case, the parents of the fetus
decided to terminate the pregnancy at the 25" week.
No other obvious abnormalities (e.g., limb hypertrophy,
hemangioma, melanoma) were found in the fetal limbs or
skin after induced labor.

In the relevant literature, there are few case reports of
MRI used in the prenatal diagnosis of HME, with those
diagnosed being mainly newborns and children (9-11).
MRI should be considered only in cases where unilateral
ventriculomegaly is diagnosed on prenatal ultrasound,
especially when associated with any suspicion of asymmetry
or midline shift (5). Shah ez 4/. (12) showed that in utero
diagnosis of HME with real-time ultrasound is very rare.
There are intracranial imaging markers in the ultrasound
to aid in the probable diagnosis that can be complemented
by MRI evaluation of the brain to confirm the diagnosis.
Ultrasound is not only the most important imaging
method for prenatal malformation screening but also
the primary means of nervous system screening. Alvarez
et al. (13) demonstrated that early second trimester prenatal
ultrasound diagnosis of HME is possible and reliable.
According to the typical ultrasound findings, prenatal
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ultrasound can indicate the diagnosis of HME. The typical
HME ultrasonographic findings are as follows: (I) the
left and right cerebral hemispheres are asymmetrical, the
affected side is significantly larger than the contralateral
side, and the ipsilateral ventricle is broadened; (II) the
cerebral cortex of the affected side is thicker than that of
the contralateral side, the sulcus is shallow, and the lateral
fissure is widened and flattened; (III) the midline structure
of the brain appears shifted to the opposite side; (IV) in the
complete type, the cerebellar hemisphere and brain stem
of the ipsilateral cerebellum are enlarged. In this case, the
combined examination of the fetal intracranial structure via
transabdominal and transvaginal ultrasound was consistent
with the above-described typical ultrasonographic findings.
HME can be distinguished from unilateral hydrocephalus,
porencephaly, cerebral hemorrhage, and congenital
brain tumors. Unilateral hydrocephalus manifests as
focal lateral ventricular enlargement rather than global
ventricular enlargement. Porencephaly similarly involves
focal ex vacuo dilation of a single ventricle and presents
with cerebral atrophy rather than cerebral overgrowth.
Hemorrhagic and congenital tumors (e.g., neuroectodermal
and astrocytic tumors) can present as round masses, similar
to the focal white echoes in HME but are associated with
ipsilateral ventricular compression rather than ventricular
enlargement (14).

HME can be diagnosed on fetal ultrasound from
24 weeks of gestation according to the typical prenatal
ultrasonographic features of HME. However, the
intrauterine diagnosis of HME should also include
multidisciplinary diagnosis and treatment to provide the
best prenatal diagnosis, consultation, and treatment.
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