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ABSTRACT
Fetal cerebral ventriculomegaly (VM) is defined as an enlargement of the lateral ventricles of the developing fetal brain. It is
diagnosed when the width of one or both lateral ventricles, measured at the level of the atrium, is ≥10 mm. Ventriculomegaly is
defined as mild when the atrial width is 10 to 12 mm, moderate
12.1 to 15 mm, and severe >15 mm. It can be isolated, but often
is a sign of different pathological conditions. Since the prognosis
in cases of VM depends mainly on the associated anomalies,
a careful examination of the fetus, particularly of the brain, is
mandatory. Magnetic resonance imaging (MRI) can be a useful
diagnostic tool complementary to ultrasound in order to recognize
subtle brain anomalies, such as neuronal migration and proliferation disorders. In this review article, the diagnostic workup, the
counseling, and the outcome of fetal VM are discussed.
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introduction
Fetal cerebral VM is defined as an enlargement of the
lateral ventricles of the developing fetal brain. The prevalence ranges from 0.3 to 1.5 per 1,000 births in different
series. Ventriculomegaly is more common in males; the
male-to-female sex ratio is 1.7.
It can be caused by a variety of disorders that result
in neurological, motor, and/or cognitive impairment.
The mechanisms producing VM are various. One is the
abnormal turnover of cerebrospinal fluid as a consequence of an obstruction to flow or a hyperproduction
of fluid. The most usual location of the internal or “noncommunicating” VM is the aqueduct of Sylvius, which
can be obstructed by abnormalities, such as forking,
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septum, gliosis secondary to infections, and blood clots
secondary to intraventricular bleeding. In the external
or “communicating” VM, the obstruction is outside
the ventricular cavities in the arachnoid spaces, such as
Chiari II malformation, where the VM is secondary to the
effacement of the cisterna magna. Ventriculomegaly may
be associated with anomalies of the brain, such as corpus
callosum agenesis, neuronal migration and proliferation
disorders, or destructive lesions, such as tumors and vascular malformations. When no abnormality is associated,
it is defined as isolated VM.

PRENATAL DIAGNOSIS
The ultrasonic prenatal diagnosis of fetal VM relies on
the measurement of the atrial width, which is routinely
performed during the second trimester screening. The
measurement is done on the transventricular plane
at the level of the atria of the lateral ventricles filled
by the echogenic choroid plexuses. The calipers are
positioned at the internal margin of the medial and
lateral wall of the atria, perpendicularly to the inner
and outer borders of the ventricles.1-3 An atrial width
is considered normal if <10 mm. Ventriculomegaly is
diagnosed when the width of one or both lateral ventricles, measured according to standard criteria, is ≥10
mm. The most frequently used terminologies are “mild
or borderline VM,” defined as atrial measurements of
10 to 15 mm, and “severe VM,” when atrial width is
>15 mm. These terms will be used in this study. Some
authors divide the group of mild VM into two subgroups: “milder VM” (10–12 mm) and “moderate VM”
(12.1–15 mm; Fig. 1).
Ventriculomegaly can be bilateral or unilateral.
Usually in the screening ultrasound examinations, only
the lateral ventricle distal to the transducer is measured
since the proximal one is obscured by reverberation artifacts. Efforts should be made in order to visualize both
ventricles and recognize unilateral and bilateral VM; a
useful scanning plane is the coronal one on the posterior
horns on the lateral ventricles (Fig. 2).
The sensitivity of ultrasound in screening for VM is
controversial. The largest multicenter study in Europe
(eurofetus)4 reported a sensitivity of 93.5%. However,
this apparently good result refers to the severe forms
of VM and also includes cases diagnosed in the third
trimester. Before 24 gestational weeks, the sensitivity
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Figs 1A to D: Atrial width in cases of normal ventricle (A), mild VM (B), moderate VM (C) and severe VM (D)

DIAGNOSTIC WORKUP

Fig. 2: Unilateral VM assessed on the coronal plane of the
occipital lobes

drops to 35%, probably reflecting the natural history of
the disease, rather than a measurement error. Central
nervous system (CNS) lesions that could be misdiagnosed
as VM by unexperienced operator include holoprosencephaly, hydranencephaly, porencephaly, and various
cystic lesions, such as arachnoid cysts.

Once the diagnosis of VM is confirmed, a careful evaluation of the whole fetal anatomy should be performed
by an experienced sonographer in order to rule out for
CNS and extra-CNS anomalies. The associated anomalies
are more frequent in cases of severe VM and have been
reported in up to 65%.5,6 The rate of association between
structural abnormalities with mild VM varies widely with
an average value of 41.4%.7
A comprehensive examination of the CNS is mandatory and should include a detailed evaluation of the
lateral, third and fourth ventricles, corpus callosum,
thalami, germinal matrix region, posterior fossa, brain
cortex, and pericerebral spaces with the aim to differentiate truly isolated VM from VM associated with other
CNS abnormalities.8-10
The list of brain abnormalities associated with VM is
wide: agenesis of corpus callosum, aqueductal stenosis,
Chiari II malformation, Dandy-Walker malformation,
cortical malformations, heterotopias, occupying space
lesions (cysts, tumors), and many others. Some examples
are reported in Figure 3.
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Figs 3A to H: Examples of brain malformations associated with VM:
(A and B) Agenesis of corpus callosum with cystic dilatation of the
third ventricle; (C and D) Dandy–Walker malformation; (E and F)
Chiari II malformation; (G) microlissencephaly; and (H) periventricular
heterotopia

A

In case of obstructive VM downstream to the third
ventricle, an early sign can be the identification of an
interhemispheric cyst referring to a dilated suprapineal
recess11 (Fig. 4). With the progression of ventricular dilatation in the most severe forms, a barotraumatic lesion
may cause fenestration of the cavum septi pellucidi with
wide communication between the two ventricles12 (Fig. 5).
A further sign of obstructive VM is the reduction of the
pericerebral spaces.
Intraventricular hemorrhage can be a further cause
of VM. In this case, the VM may be unilateral or asymmetrical, blood clots may be recognized in the dilated
ventricles which also show hyperechoic walls (Fig. 6). A
search of alloimmune thrombocytopenia is indicated.13
Sonographic signs suggestive of infections are periventricular microcalcifications and small subependymal pseudocysts (Fig. 7). Infections are more frequently found in cases
of severe VM, which develop in late pregnancy. The rate of
infection is 10 to 20% in severe and 1 to 5% in mild VM.14
In order to improve the diagnostic accuracy in recognizing associated anomalies, the use of magnetic MRI
has been advocated. In a study on 214 fetuses with VM,
Levine et al15 noted that MRI led to a change in the diagnosis in around 23% of cases identified as abnormal at
ultrasound, a change in counseling in around 41%, and
a change in patient management in 13.5%. Morris et al16
reported excellent results with MRI, which added useful
findings to achieve the correct final diagnosis in 50% of
cases with sonographically detected VM. The same group
stressed the role of MRI in the correct evaluation of the
shape of the lateral ventricles, reporting an “angular”
shape in cases of associated spinal defects and a disproportionate enlargement of the occipital horns with or
without abnormal orientation of the frontal horns in cases

B
Figs 4A and B: Dilatation of the suprapineal recess (*) as early sign of obstructive VM downstream to the third ventricle
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Figs 5A and B: Severe bilateral VM with fenestration of the Cavum Septi Pellucidi (CSP) due to
(A) Siencephalosynapsis; and (B) aqueductal stenosis (arrow)
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Figs 6A and B: Posthemorrhagic VM. A blood clot (arrow) may be recognized in the dilated ventricles
which also show hyperechoic walls
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Figs 7A and B: Ventriculomegaly and multiple small subependymal pseudocysts

of associated agenesis of the corpus callosum. However,
these morphological findings may also be visualized by
a dedicated neurosonography.17 The brain pathologies
associated with VM that could be missed by ultrasound

and could be recognized by MRI are mainly represented
by neuronal migration disorders, delayed sulcation and
gyration, heterotopias, and intraparenchymal hemorrhage.18-20 Since most of these pathologies develop late
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in pregnancy, the appropriate time to perform MRI is
the late second or third trimester. It must be done by
experienced operators in referral centers, following an
accurate neurosonography.
The diagnostic workup of a VM should also include
the evaluation of the fetal karyotype. The incidence of
chromosomal abnormalities is high (>15%) in both mild
and severe VM in the presence of an associated structural anomaly.21 The incidence of abnormal karyotype
in fetuses with isolated mild VM is a controversial issue:
Three meta-analyses report an incidence of abnormal
karyotype in isolated mild VM of 2.8%,7 5%,22 and 4.6%23
respectively. The variation in results may depend on the
prevalence of trisomies in the studied population, which in
turn depends on previously applied screening programs.

OUTCOME
The outcome of fetuses with VM mainly depends on the
cause of the ventricular dilatation and the presence of
associated anomalies or chromosomopaties or infections.
The severity of ventricular dilatation is less important for
the determination of the postnatal outcome. When a cause
is diagnosed, it is relatively simple to counsel the parents,
even though there are some associated anomalies that can
carry an extremely variable prognosis, such as agenesis of
corpus callosum. On the contrary, counseling is difficult in
cases of isolated VM. Studies on the long-term outcome of
fetuses with VM (both severe and mild) are limited: Most
of them are retrospective studies with different modalities
of follow-up. Three studies5,6,24 on the follow-up of fetuses
with isolated severe VM report a normal neurological
outcome in 62.5, 11, and 12.5% respectively. This wide
variation in results may depend on the different length
of follow-up and different modalities of the neurological
evaluation: Breeze et al6 used the modified Amiel Tison
mode at 4 months after delivery; Graham et al24 used the
Clinical Adaptive Test and the Clinical Linguistic and
Auditory Milestone Scale at 48 months from delivery.
These results, based on objective evaluations, are probably
more reliable than the good results reported by Gaglioti
who conducted interviews with parents at 24 months,
which can sometimes be subjective.
The neurological outcome of fetuses with prenatal
diagnosis of isolated mild VM also varies widely across
studies. The incidence of neurodevelopmental delay
ranges widely from 0 to 28.6%. The three already cited
meta-analyses by Melchiorre et al,7 Devaseelan et al,22 and
Pagani et al23 report an incidence of neurodevelopmental
delay of 10.9, 12 and 7.6%. Some authors have considered
the neurological outcome in relation to the degree of
borderline VM: The mean rate of neurodevelopmental
delay is higher in moderate VM 12.0 to 15.0 mm (17.1%)
compared with mild VM 10.0 to 11.9 mm (5%).
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A factor which can significantly influence the prognosis is the progression of the VM in the ongoing pregnancy.
Ventriculomegaly progresses in 15.7% of cases and these
cases present the worst prognosis. The neurodevelopmental delay in cases of isolated progressive VM is 16.7%; in
the group of fetuses with progressive VM, there is also the
highest incidence of chromosomal abnormalities (22.2%)
and associated anomalies (71.4%); the overall abnormal
outcome is 44.4%.9

CONCLUSION
Ventriculomegaly is an easily recognizable sonographic
finding requiring an accurate diagnostic workup in
order to counsel the parents properly. Indipendently of
the degree of VM (mild or severe), an accurate search
for CNS and extra-CNS anomalies must be made. The
evaluation of fetal karyotype is recommended. A search
for fetal infections should also be performed. Even in the
presence of normal karyotype, absence of infection, and
apparently normal fetal anatomy, when counseling the
parents one should be aware of the limited accuracy of
ultrasound in distinguishing isolated from nonisolated
VM. Furthermore, the possibility of progression of the VM
and of late-onset brain anomalies should be taken into
account. For this reason, serial ultrasound examinations
have to be planned and the possibility of fetal MRI in the
third trimester should be considered. Even in cases of
apparently normal findings, the parents must be informed
about the possibility that some anomalies or syndromes
cannot be diagnosed before birth.
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