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ABSTRACT

Abnormal dilatation of ventricles has been shown to be the most common abnormality of the brain
& fetus in most of the geographical zones, but the normal dimension of the fetal lateral ventricle in
south-south geopolitical zones of Nigeria has not been evaluated.

The aim of this study was to determine the normal feto-lateral ventricular diameter using ultrasound
at different gestational ages.

Measurement of the fetal-lateral ventricular diameter was obtained from 685 fetuses of pregnant
mothers that met the inclusion criteria during routine ultrasound scan in Calabar metropolis.
Measurement of the ventricular diameter was taken at the level of the atria, measured according to
Australian society for ultrasound in medicine guidelines.
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gestation.

The result shows that the mean lateral ventricular diameter of fetuses in the studied region is 6.62
+ 2.51 mm with a range of 4.12-9.54 mm. The lateral ventricular diameter and the fetal head
circumferences, as well as the gestational age, do not show any significant correlation throughout

Conclusion: Fetuses in Calabar Metropolis have a lateral ventricular diameter that ranges from
412 - 9.54 mm. Ventricular diameter above this normal range in this region and could be
considered as an abnormal and may demand further investigations.

Keywords: Anatomy; cerebral;, sonography; lateral ventricle; head circumference.

1. INTRODUCTION

The fetal cerebral ventricular system consists of
two lateral ventricles and the midline third and
fourth ventricles connected by the midline
cerebral aqueduct [1]. The lateral ventricles are
the first and the second ventricles and are the
largest counters in the ventricular system and
occupy a large area of the fetal cerebral
hemispheres. Each lateral ventricle opens into
the third ventricle through the interventricular
foramen. The third ventricle is a slit-like county
between the right and left halves of
the  diencephalon which is  continuous
posteroinferiorly with the cerebral aqueduct. The
fourth ventricle in the posterior part of the pons
and medulla extends inferior- posteriorly, which
is continuous with the central canal in the spinal
cord.

Increase in the fetal skull dimension had been
suggested to be due to the alterations of the
ventricular system diameters [2], that is, the
distance of each ventricle from one wall to
another. Increase in size of the anterior horn of
the lateral ventricle; initially take place in its
anteroposterior portion in most cases of
ventricular dilatation. Therefore at this stage of
ventricular dilatation, the Ventricular Hemisphere
Ratio (VHR) may still be normal and not very
efficient for early diagnosis of ventricular
dilatation [3].

Fetal cerebral ventriculomegaly and
Hydrocephalus has been shown to be the known
causes of the fetal ventricular system dilatation
[4]. This also leads to the alteration in the fetal
ventricular diameters. The diagnosis of
ventriculomegaly and  hydrocephalus are
important for several reasons: the abnormal
dilatation & may impact adversely on the normal
development of the fetal brain; the dilatation may
be part of or result of other neural axis
abnormalities or the dilatation may be part or
signal the presence of other syndromic or non
neural axis abnormalities [5].

The  widely used definition  of  fetal
ventriculomegaly is a transtrigone measurement
of 2 10 m at any stage of pregnancy and fetal
ventriculomegaly is one of the most common
findings on second-trimester  obstetrical
ultrasound examination [6]. Ventriculomegaly can
be caused by a variety of disorders which results
in neurological, motor and/or cognitive disorders
impairment [6]. Many cases are associated with
other abnormal findings, but in some fetuses,
ventriculomegaly is the only abnormality [7].

Fetal ventriculomegaly can also result from a
number of underlying pathological mechanisms
which include in-utero fetal system structures
anomalies and inutero fetal infections [8]. The
central nervous system structures anomalies
include Dandy-Walker continuum, Chiari I
malformation, aqueductal stenosis and agenesis
of the corpus callosum. Inutero fetal infection(s)
include inutero toxoplasmosis infection and
inutero cytomegalovirus (CMV) infection [8].

Ventriculomegaly is usually described as being
mild, moderate and severe based on
sonographic measurement of the size of the
lateral ventricles [9].

Hydrocephalus is the correct term for pathologic
dilatation of the brains ventricular system from
increased pressure, usually due to obstruction
[7]. It is defined as an abnormal increase in
diameter of the lateral ventricles unrelated to
dysgenesis or cerebral atrophy which is often the
presenting sonographic sign of a CNS
abnormality. Hydrocephalus can be caused by
obstruction to the flow of cerebrospinal fluid
(CSF) anywhere between the site of formation
and absorption, decreased re-absorption of CSF
or an excessive rate of CSF formation.

Hydrocephalus occurs in some percentages of
line births in different epidemiological surveys.
For example 3000 - 6000 new cases of
hydrocephalus was recorded in Ethiopia [10].The
prenatal diagnosis relies on the demonstration of



enlarged ventricles and/or the effects of
increased cerebrospinal fluid CSF pressure.

2. METHODOLOGY

The pregnant mothers that met the inclusion
criteria were well received at the reception. After
brief instructions to the pregnant mothers; they
were taken into the ultrasound room, and were
asked to lie supine on the ultrasound couch.

Sufficient ultrasound gel was applied to the
abdomen. Scanning was done at different planes
until a good ovoid shape of the fetal skull was
achieved. Measurement of the ventricular
diameter was taken at the level of the atria,
measured according to Australian society for
ultrasound in medicine guidelines. Cursors were
placed from the anterior wall to the posterior wall
and the diameter read off electronically. Other
parameters of the fetal skull such as Biparietal
diameter (BPD), gestational age (GA) and Head
Circumference were also determined.

Fig. 1. Sonogram of a second trimester
normal lateral ventricular diameter. The
caliper indicates the boundary of
measurement of fetal lateral ventricular
diameter
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3. DATA ANALYSIS

The lateral ventricular diameter was grouped
according to gestational age, sex, and head
circumference. Descriptive statistics were used
to find the mean, standard deviation and range
while inferential statics was used to determine
the correlation of the variable with bio-data. P <
0.05 was taken as the level of statistical
significance. The data was analyzed using
statistical package for social science version
16.0.

4. RESULTS

Sonographic measurements of the normal lateral
ventricular diameter were obtained in 685 fetuses
between 20 and 40 weeks of gestation. The
mean of the lateral ventricular diameter of this
study was 6.62 + 2.51 mm. It ranged from 4.12 -
9.54 mm. The lateral ventricular diameter did not
show any significant correlation with gender and
the fetal head circumference throughout
gestation. Fetal ventricular diameter did not
linearly increase with gestational age.

5. DISCUSSION

Ventriculomegally affects 1-2 in 1000 birth (Pilu
et al. 2000) [11] and the prognosis of this
abnormality is well documented in literature but
mild ventriculomegally (MVM) has been a matter
of discourse among researchers.

The mean fetal lateral ventricular diameter in this
study was 6.62 + 2.51 mm. It ranged from 4.12 -

9.54 mm. The result of this study also
demonstrates that there is no correlation
between lateral ventricular diameter with

gestational age (GA) and head circumference.
The findings of Farrell et al., (1994) [12] and
Patel et al., (1995) [13] are similar to the findings
of this study.

Table 1. Distribution of Ventricular Diameter (VD) according to Gestational Age (GA)

Gestational age Number of fetuses Mean VD Standard deviation
20-21 61 5.86 2.31
22-23 50 5.72 242
24-25 75 5.92 2.33
26-27 59 7.01 2.25
28-29 96 6.33 2.51
30-31 86 6.23 2.41
32-33 93 5.89 2.22
34-35 78 5.23 2.41
36-40 87 7.55 2.81
N = 685 Mean = 6.62 SD = 2.51
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Correlation of the Normal Fetal Lateral Ventricular Diameter with Gestational Age, gender, and

Head Circumference

Bio-data Gestational age Sex Head circumference
Pearson Correlation Coefficient (r) 0.03 0.01 0.06

P value 0.53 0.72 0.31

N 163

Other studies presented results higher than what
was obtained in this study. Cardoza et al., (1995)
[14] retrospectively evaluated 100 healthy
fetuses and found a mean fetal lateral ventricular
diameter of 7.6+ 0.6 mm. Some other studies
[15,16] reported 7.7 + 0.7 mm as mean lateral
ventricular diameter.

The lateral ventricular atrium diameter had been
said to remains less than 10 mm in diameter
throughout gestation [17]. Enlargement of the
ventricles may occur for a number of reasons,
such as loss of brain volume (perhaps due to
infection or infarction), or impaired outflow or
absorption of cerebrospinal fluid [1].

Several studies supported the use of 10mm as
the upper limit for the lateral ventricular diameter
and the use of either 2 or 4 standard diameters
above the mean [6]. Pretorius et al., (1995) [18]
and Hilbert et al., (1995) [19] rather suggest
11mm and 12 mm (respectively) to be the upper
normal limit. Yet some other studies Siedler and
Filly (1987) [20] gave lower limits of 4 mm and
8mm as a normal fetal ventricular measurement.

Alteration in the lateral ventricular diameter
above the upper limit of 10 mm is agreed by
many researchers to be diagnostic of
ventriculomegally but many fetuses with isolated
mild ventriculomegaly, ie. ventricular
enlargement greater than 10 mm, turned out to
have no abnormalities on neonatal assessment
[11]. Ventriculomegaly is usually described as
being mild, moderate or severe based on the
measured size of the lateral ventricles.

Our studies show that lateral ventricular diameter
does not increase with gestational age. This is a
plausible finding because if the lateral ventricle
dramatically increases in diameter throughout
gestation, the diagnosis of hydrocephalus might
be difficult [5]. Hydrocephalus is usually
diagnosed inutero by the measurement of the
fetal lateral ventricular diameter. Head
circumference, which linearly increases with
gestational age, had no correlation with fetal
lateral ventricular diameter despite the fact that
the lateral ventricles occupy a large area of the
fetal cerebral hemispheres. This again, indicates

that the diameter of the lateral ventricle does not
necessarily depend on the circumference of the
head.

6. CONCLUSION

The present study shows that the normal
ventricular diameter of fetuses in Calabar
Metropolis is ranged from 4.12 - 9.54 mm. The
mean of the value was 6.62 + 2.51 mm.
Ventricular diameter above this normal range in
this region could be considered abnormal and
may demand further investigations.
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