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Isolated mild fetal ventriculomegaly
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Ventriculomegaly is an excess of fluid in the lateral
ventricles within the developing cerebrum. It is usually
diagnosed at a routine fetal anomaly scan at 18–22 weeks
gestation. Management of the condition and counselling of
parents are difficult, as the cause, absolute risk, and
degree of resulting handicap cannot be determined with
confidence.
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V
entriculomegaly is an excess of fluid in the
lateral ventricles within the developing
cerebrum. The diagnosis is most often

identified at a routine fetal anomaly scan,
traditionally undertaken at 18–22 weeks gesta-
tion. Earlier in pregnancy the appearances of the
fetal cerebrum are dramatically different, with
the fluid filled ventricles occupying most of the
available space. The appearances change rapidly
from 16 weeks onwards, such that there is more
brain tissue and less fluid. Ventriculomegaly is
defined as an axial diameter . 10 mm across the
atrium of the posterior or anterior horn of lateral
ventricles at any gestation1 (fig 1). The atrial
diameter is constant at 7.6 (0.6) mm (mean
(SD)) from 14 to 38 weeks gestation.1 A separa-
tion of more than 3 mm of the choroid plexus
from the medial wall of the lateral ventricle is
also used to define the abnormality2 (fig 2). The
separation of the choroid plexus is often greater
than 3 or even 4 mm even when the ventricular
measurement is borderline, and this can be a
useful measurement to follow over time. The term
hydrocephalus is used for fetal ventricles with
an atrial diameter . 15 mm and often enlarging
rapidly, and is not considered further here.

The original criteria for enlargement of the
cerebral ventricles were based around the mea-
surement of the lateral border of both the
anterior and posterior horns from the midline,
in comparison with the largest diameter of the
hemisphere.3 This ventriculo-hemispheric ratio
was used for many years because the image
available for assessment often contained only the
outline of the skull, the cavum of the septum
pellucidum, and the reflection of the lateral
borders of the anterior and posterior horns. With
increasing image quality, it is now possible to see
the medial border of the ventricles, and therefore
to assess the ventricle itself directly.

The fetal biparietal diameter at 20 weeks
gestation measures about 48 mm in diameter,
and, depending on the size and shape of the
mother, may lie up to 20 cm away from the
ultrasound probe. Therefore the image quality
obtained in many cases is suboptimal, especially
compared with the neonatal head scan, where

high frequency probes can be applied directly to
the fontanelles. The currently recommended
checklist for anomaly scanning at 20 weeks
includes clear views of the cerebral ventricles.

ROLE OF FETAL MEDICINE
The assessment of the fetal head includes an
assessment of the shape of the skull, which
should be smoothly ovoid. The biparietal dia-
meter and head circumference are measured at
the level of the cavum of the septum pellucidum.
At this level, and slightly superior in the same
plane, the lateral ventricles are seen. Modern
imaging technology allows the choroid plexus to
be clearly seen as a dumb-bell shaped echogenic
structure occupying the central portion of the
lateral ventricle. Both anteriorly and posteriorly,
the cerebrospinal fluid can be seen, and a
measurement can be made across the anterior
and posterior horns.

The diagnosis of fetal ventriculomegaly is
being made more often, and specialists in fetal
medicine assess and manage cases under the
following headings.

(1) Ensure that there are no associated
structural abnormalities

A. General structural survey

a. Central nervous system: neural tube
defects; agenesis of the corpus callo-
sum; Dandy-Walker malformation

b. Cardiac anomalies

c. Other structural anomalies

B. Soft markers for trisomy

a. Nuchal pad

b. Echogenic bowel

c. Echogenic focus in the heart

d. Dilated renal pelvis

e. Choroid plexus cyst

f. Short femur/humerus

(2) Discuss possible causes and arrange
investigations

A. Trisomy 21

B. Other karyotype anomalies

C. Toxoplasmosis & CMV

(3) Inform the parents of the problem and the
possible future implications

A. What is the risk of any handicap

B. What types of problems are reported

(4) Consideration of termination of pregnancy
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BREAKING THE NEWS
Consultations in which bad news is broken are difficult, and
need to be tailored to the individual mother or couple. The
presence of a neonatologist and an experienced midwife
counsellor is important, but even the most experienced teams
will often find this element of care the most testing. It should
be accepted by the professionals at the outset that the
requirements and reactions of different people will vary
tremendously. Most will openly show distress, and will
accept the findings of ‘‘a problem’’, but some will produce a
series of difficult questions as part of a denial response.

It is traditional to discuss abnormal ultrasound findings in
a face to face seated consultation, but some couples prefer
actually to see the abnormal findings on the screen before the
discussion. The option of showing the problem to the woman,
or taking images to demonstrate the findings is helpful to
give scale and substance to the problem. A seated consulta-
tion away from the scan room will follow. It is necessary
briefly to run through the complex issues of diagnosis and
management, but it should always be accepted that the
amount of information that is retained in this first consulta-
tion is likely to be very limited.

A further consultation should follow quickly, ideally within
a few days, so that important decisions can be taken and
results obtained without delay.

MANAGEMENT OPTIONS
Ventriculomegaly associated with other abnormal findings,
or structural malformations such as spina bifida will usually
carry a poor prognosis.4 5 Most of the conditions associated
with ventriculomegaly are well defined, and clear informa-
tion can be given to parents about the outcome of the
pregnancy. For example, Dandy-Walker malformation has an
80% risk of developmental delay in survivors by 4 years of
age.6

Cases of apparently isolated ventriculomegaly present a
more difficult group. Karyotyping will identify chromosomal
anomalies in 3–4% of cases, most often trisomy 21.7 In the
absence of a chromosomal abnormality or any structural
malformation there remains the possibility of both death and
handicap.

The option of termination of the pregnancy needs to be
considered. Information needs to be gathered as quickly as

possible so that the parents are in full possession of the facts.
Rapid karyotyping using quantitative fluorescent polymerase
chain reaction will give a result within 48 hours of the taking
of an amniocentesis sample,8 but if parents opt for termina-
tion of the pregnancy it may be appropriate to proceed on the
basis of the ultrasound findings alone, without waiting for
the karyotype. Even in these cases in which termination of
pregnancy is arranged, the prenatal karyotype offers the best
chance of making the diagnosis of trisomy because karyotyp-
ing after termination has a substantial risk of failure of cell
culture, 27% in one series.9 Trisomy is important to identify
because the management of future pregnancies will be
significantly altered by the result. If a woman of any age
has had a pregnancy associated with a trisomy, her risk for
recurrence is at least 1%, and therefore early karyotyping,
usually by chorionic villus sampling, is offered.

Termination of pregnancy with a fetus with stable
ventriculomegaly, where the risk of handicap is between
9%10 and 36%11 some of which may be mild, is a difficult and
complex issue. In England and Wales, category E of the 1966
Abortion Act states that termination can be undertaken,
without limit of gestation, where a significant risk of
handicap exists. This is never an easy decision, but as the
pregnancy progresses, the decision to terminate becomes
harder. Certainly once a pregnancy has advanced past
24 weeks, there are very few women who opt for termination
unless the predicted outcome is universally poor.

ANTENATAL PROGRESS
Once the initial phase of active investigation and a decision
on management is taken, the pregnancy is often reviewed up
to monthly to determine whether the ventricles return to
normal, remain stable, or progress. Some data suggest that
the degree of ventriculomegaly,7 10 12 and whether it remains
stable, progresses, or returns to normal,13 14 affects the
chances of a normal outcome for the child. The prognosis,
however, is very variable, and it could be argued that serial
ultrasound scanning is unlikely to affect the management.
The exceptions are cases of severe ventriculomegaly in which
the head circumference is significantly increased. In these
cases, a difficult decision needs to be made about the mode of
delivery, and an additional ultrasound assessment at the end
of pregnancy allows evaluation for labour and delivery.

PLANNING DELIVERY
If the head circumference is greater than 400 mm, the
chances of a vaginal delivery are small. These cases are the
very severe end of this spectrum, and poor outcomes are

Figure 2 Abnormal ‘‘dangle’’ of the choroid plexus of 0.66 cm, with
arrows indicating the medial wall of the ventricle and the choroid plexus.

Figure 1 Mild fetal ventriculomegaly (11 mm) with enlargement of the
posterior horn of the lateral ventricle (arrowed).
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usually predicted. However, most cases of isolated mild
ventriculomegaly can be delivered vaginally, as the head size
will not be significantly increased.

Cases should be discussed with the paediatric team well in
advance of delivery, and a definitive plan recorded to be
available for the midwifery, obstetric, and neonatal team.

POSTNATAL MANAGEMENT
The paediatrician has a number of tasks after the birth of a
baby with ventriculomegaly. This is true whether the
ventriculomegaly was apparently isolated or associated with
other abnormalities, and whether it was transient or
unilateral or mild.

N Confirming the diagnosis

N Checking for associated abnormalities and excluding other
pathologies

N Considering the prognosis of mild ventriculomegaly

N Talking with the parents

N Following the child and screening for disabilities

CONFIRMING THE DIAGNOSIS OF
VENTRICULOMEGALY
Head circumference must be measured accurately and plotted
on centile charts. Babies born with isolated mild ventriculo-
megaly have not suffered raised intracranial pressure in
utero, and head circumference is usually within the normal
range, and the anterior fontanelle is under normal pressure.
Signs contrary to this raise the concern of hydrocephalus.15

Ultrasound scans of the brain must be undertaken to look for
congenital abnormalities and to measure the ventricles.
Neonatal scans are always through the anterior fontanelle,
offering a different view from the lateral views obtained
antenatally. Standard neonatal measurements of the lateral
ventricles do not include the width of the ventricular atrium.
The measurement that corresponds most closely to it is
Levene’s ventricular index.16 This is the distance from the falx
in the midline to the lateral most point of the ventricle, and is
greater than the width of the ventricular atrium. However, as
both have established centiles, the centile of the antenatal
measurement can be justifiably compared with that taken
after birth. Therefore a postnatal ventricular index above
Levene’s 97th centile (about 14 mm at term) would support
the diagnosis of ventriculomegaly, particularly in the
presence of a head circumference below that range.
Ventriculomegaly can resolve during gestation,13 14 17 and
the ventricles may appear normal at birth.

CHECKING FOR ASSOCIATED ABNORMALITIES AND
EXCLUDING OTHER PATHOLOGY
Perinatal mortality may be as high as 37/1000 births, often in
association with severe intrauterine growth retardation.7

The presence of one anomaly mandates a search for others.
Many are diagnosed antenatally, but a review of 360 cases of
ventriculomegaly from 21 series found that 25% of babies
with apparently isolated fetal ventriculomegaly had addi-
tional associated anomalies recognised after birth.14 In one
series, that figure is as low as 16%.18 In another series of 55
fetuses with mild ventriculomegaly, associated anomalies
were missed in 37%, but only 2% of fetuses were misclassified
as isolated ventriculomegaly, because at least one anomaly
had already been detected in most of those where additional
anomalies came to light after birth.19 This has important
implications for counselling, because of the poorer long term
outcome in the presence of other anomalies. Cardiac lesions,
oesophageal atresia, and renal, limb, and genital abnormal-
ities have all been reported as ‘‘missed’’ on antenatal
scanning.19 Associated malformations of the central nervous

system including aplasia or hypoplasia of the corpus
callosum, Dandy-Walker cyst, lissencephaly, holoprosence-
phaly, schizencephaly (fig 3), and aqueduct stenosis may be
diagnosed for the first time postnatally. Inborn errors of
metabolism have also been reported.12 13 In one United
Kingdom series, aneuploidy occurred in 3% of fetuses with
isolated ventriculomegaly, and 36% of those with additional
malformations.18 A review of 234 cases found that chromo-
somal aberrations, most commonly Trisomy 21, were present
in 3.8% of babies with isolated ventriculomegaly.7 Fragile X
should also be considered.20

Clinical and serological stigmata of congenital infections
must be sought in babies with ventriculomegaly. In Hungary,
47% of babies with ventriculomegaly (some of whom had
ventricles . 15 mm) had evidence of congenital infection,
with cytomegalovirus and toxoplasmosis accounting for 71%
of these cases.21 Some American and European series have
reported a low (5% of fetuses with a 10–15 mm ventricular
atrium12) or zero incidence22 of congenital infection. However,
raised fetal serum interferon alpha has been detected
significantly more often in a series of French babies with
unexplained ventriculomegaly (29% v 1% in controls). This
was suggestive of viral infection, and consequently more
extensive viral screening may be indicated.23

PROGNOSIS OF ISOLATED MILD
VENTRICULOMEGALY
The paediatrician, in the near certainty of having not missed
any associated anomalies, should be able to offer a more
precise prognosis than his/her obstetric colleague who may
possibly have missed an anatomical anomaly, or may have
been refused the opportunity to check the fetal karyotype or
metabolism. Yet, considering the wealth of obstetric informa-
tion on fetal ventriculomegaly, the paediatric data are sparse
and of poor quality. Kelly et al24 recently reviewed the
literature on the neurological assessment of isolated mild
ventriculomegaly. From 15 reported series, they found 337
survivors, but only 288 had been followed, and the reasons
for failure to follow the other 49 (15%) were seldom clear.
The lower end of the age range for follow up was less than
12 months in 10 of the 15 series, and in two it was unknown.
Yet outcome scores tend to deteriorate during the first 5 years
of life, as cognitive developmental problems may be missed
when language cannot be accurately assessed.17 The assess-
ment test was unknown or unavailable in eight series, and, in
another two, a telephone call to a family doctor or an
interview was the ‘‘test’’ used for developmental assessment.

Figure 3 A neonatal coronal ultrasound scan of the head showing right
parietal schizencephaly in a baby thought to have isolated
ventriculomegaly as a fetus.
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Twining et al4 had reviewed this 7 years earlier: of their 10
series of ‘‘isolated’’ fetal ventriculomegaly, only two were in
the later review. However, they compared chalk with cheese
when juxtaposing a Swiss series25 with one from London.18 In
the former, all 13 babies survived and were shunted, but
none had isolated ventriculomegaly, and only three (23%)
were ‘‘normal’’. In the latter, only 19 of the 58 survived, five
were shunted, and 12 (63%) were normal. Overall Kelly et al24

reported that 89.6% of the cases of isolated ventriculomegaly
that were followed were normal, and Twining et al4 found
52% to be normal. Both figures must be treated with great
circumspection.

There are two recent series of children confirmed after
birth to have had only isolated fetal ventriculomegaly, and in
which the developmental assessment test is specified. Bloom
et al11 used the Bayley scales of infant development26 to assess
mental and psychomotor developmental indices in 22
children with ventriculomegaly and 22 matched controls.
Eight (36%) of the index group but only one of the controls
(p = 0.021) were developmentally delayed (score , 85 on
the mental development index) although all had appeared
normal at birth. As a group, the children with ventriculo-
megaly were 8–10 points below the controls in both mental
and psychomotor development scores at a mean age of
22 months. Vergani et al10 offered conflicting results. All 45 of
their euploid children with isolated mild ventriculomegaly
were normal at a median age of 30 months using the Milani-
Comparetti and Gidoni scale.27 However, in reviewing the
literature, they suggested that 9% of affected children were
delayed.

Mild non-progressive unilateral ventriculomegaly of 11–
13 mm was regarded by Senat et al28 as a variation of normal
fetal anatomy with a favourable neurological outcome. They
reported 14 cases and reviewed another 38: overall 42 (88%)
of the 48 survivors were thought to have normal cognitive
development. Three fetuses had been terminated for rapid
unilateral ventricular enlargement, and one with multiple
malformations was stillborn.

Ventriculomegaly occurs in older people with schizophre-
nia, but no clear association has been found between fetal
ventriculomegaly and psychosis. Nevertheless, some spec-
ulate that, as fetal ventriculomegaly can persist through
childhood, further understanding of neurodevelopmental
disorders may yet emerge and allow recognition of high risk
children.29

TALKING TO PARENTS
This confusion of isolated and non-isolated cases, of poor or
non-existent standardisation of developmental tests serves
the children, their families, obstetricians, and paediatricians
poorly. Counselling remains very difficult. As many will be
normal, termination of the fetus thought to have mild
isolated ventriculomegaly will not have been offered to
parents. In general, babies with associated malformations or
aneuploidy fare less well than those with truly isolated non-
progressive ventriculomegaly, who probably do slightly less
well than those with transient or unilateral ventriculomegaly.
The paediatrician must nevertheless advise that isolated non-
progressive ventriculomegaly can only be confidently diag-
nosed after birth, no matter how skilled his/her obstetric
colleagues. Although such children appear normal at birth, as
a group they have a 10 point deficit in the mental and
psychomotor developmental indices.11 Perhaps a fair figure to
give to a parent is that 1 in 3 to 1 in 5 children will have
developmental delay. Further, their learning, psychological
wellbeing, and motor capabilities in school years and beyond
have not yet been measured prospectively. There are no data
to suggest that children who are normal in the first years of
life will have any additional problems as they grow, although

one historical series may suggest deteriorating function with
age.17

FOLLOWING THE CHILD AND SCREENING FOR
DISABILITIES
Children who have had mild isolated fetal ventriculomegaly
should be followed until the paediatrician or psychologist is
confident that they are functioning within the normal range.
Those who do not should be referred to appropriate agencies
and carers. Testing should be done with a developmental tool
that offers a profile of the different areas of development
such as the Bayley scales of infant development26 (mental
and motor at 2–30 months), the Griffiths scales of mental
development30 (locomotor, personal social, hearing and
speech, eye/hand coordination, and performance at 0–8
years, and practical reasoning above 2 years of age), or the
schedule of growing skills31 (passive postural, active postural,
locomotor, manipulative, visual, hearing and language,
interactive social, and self care at 0–5 years).

CONCLUSION
Consensus is emerging about the diagnosis and management
of fetal ventriculomegaly. However, a persistent problem is
the difficulty in counselling parents during pregnancy and
after birth, as the cause, absolute risk, and degree of resulting
handicap cannot be stated with confidence in many of the
affected children.
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