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ABSTRACT Background: The cavum septi pellucidi (CSP) is a brain-en-

Cavum septi pellucidi (CSP) is a brain-enclosed
closed cavity located on the midline between the two leaf-

cavity located on the midline between the two

lets of the septum pellucidum that separates the lateral
ventricles. This structure develops in the fetus from week
18 and can be seen up to week 37 in almost all cases and
then begins to disappear.
Objectives: To measure and determine the normative val-
ues of the CSP volume in fetuses between 20 to 40 weeks
of gestation.
Methods: The study comprised 161 consecutive pregnant
women between 20 to 40 weeks of gestation with single
viable fetuses. All patients had normal, disease-free preg-
nancies. Transvaginal or transabdominal ultrasound was
used according to the fetal presentation. The fetal head was
assessed in mid-sagittal sections. Once the CSP was visu-
alized, its volume was measured using three-dimensional
ultrasound with Virtual Organ Computer-aided Analysis
software. The width of the CSP was also measured at the
biparietal diameter (BPD) plane.
Results: Of the 161 fetuses, the CSP volume was mea-
sured in 158. In three patients the CSP was not identified.
The CSP volume correlated poorly with gestational age
(r=0.229) and with the BPD (r=0.295). The mean CSP vol-
ume was 0.508 = 0.372 ml (range: 0.03-1.78 ml). The simple
measurement of the CSP width correlated better with ges-
tational age (r=0.535) and the BPD (r=0.484).
Conclusions: The CSP volume had a poor correlation with
gestational age; however, the volume did not exceed 2 ml
regardless of gestational age. This information can be used
to assess pathologies involving the CSP.
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leaflets of the septum pellucidum that separates the
lateral ventricles [1]. It is a fluid-filled space less than
10 mm wide between the frontal horns of the lateral
ventricles and below the anterior portion of the corpus
callosum. It is not part of the ventricular system, does
not communicate with it, and it does not contain the
choroid plexus.

This structure develops in the fetus starting from week
18 and can be seen up to week 37 in almost all cases.
After that, it begins to disappear, which is the reason why
we do not see it in normal fetuses after birth [2].

Non-visualization of the CSP can be a normal finding
in transabdominal ultrasounds before 18 weeks and after
37 weeks of gestation in 90% of fetuses [3]. Non-visual-
ization of the CSP between 18 and 37 weeks may be an
isolated abnormality; however, a thorough assessment
of the fetal central nervous system is indicated, as it may
be associated with midline malformations of the brain
such as septo-optic dysplasia (de Morsier syndrome),
alobar or semilobar holoprosencephaly, schizencephaly,
hydranencephaly, Apert syndrome, Chiari type II mal-
formation, rhombencephalosynapsis, or agenesis of the
corpus callosum.

While absence or non-visualization of the CSP on
prenatal imaging has been historically associated with
arange of anomalies (e.g., agenesis of the corpus callo-
sum, holoprosencephaly, aqueductal stenosis, ventric-
ulomegaly, schizencephaly, or septo-optic dysplasia),
sporadic cases of isolated agenesis of the CSP have
been described. In these cases, the corpus callosum is
present and no structural anomalies can be seen.
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It is important to have reference (normative) values of
the CSP volume. We conducted the present investigation
because of contrasting findings reported in the existing
scholarly literature.

The aim of this study was to determine normative values
of the CSP volume between 20 and 40 weeks of gestation.
The volume measurements will help to diagnose and un-
derstand some of the potential anomalies associated with
the CSP. We also assumed as a working hypothesis that the
CSP volume measurement would be more reliable than the
classical sonographic bidimensional CSP measurements
conducted by axial scans on the transventricular and trans-
thalamic planes because the shape of the CSP is uneven.
Due to the asymmetric nature of this structure, its width
measurement would be inaccurate and would significant-
ly vary among fetuses. Establishing normative values of a
more reliable metric could significantly contribute to the
knowledge of the anatomic integrity and biometry of the
fetal brain as well as to the enhancement of the diagnostic
accuracy for potential brain anomalies, thus leading to a
better understanding and management of conditions asso-
ciated with CSP abnormalities.

PATIENTS AND METHODS

The study was approved by the Helsinki Commission
of the Western Galilee Medical Center. All pregnant
women signed a consent form to participate in the study.

Women between 20—40 weeks of gestation were exam-
ined abdominally or vaginally depending on the fetal
head position.

Exclusion criteria included fetal chromosomal or
structural malformations, intrauterine growth retardation,
women with gestational diabetes, and women with hy-
pertension or other systemic illnesses.

Measurement was performed using three-dimension-
al (3D) ultrasound. Patients were examined using trans-
vaginal ultrasound (TVUS) with an endocavitary 5- to
9-MHz probe or trans-abdominal sonography (TAS)
with 3-5 MHz transducers (Voluson E-8, GE Medical
Systems, Milwaukee, WI, USA), depending on the fetal
position. The fetal head was scanned at the mid-sagittal
plan where both the corpus callosum and the CSP were
visible [Figure 1A]. The Virtual Organ Computer-aid-
ed Analysis (VOCAL) software program (4D View®
Version 10.x, GE Healthcare, USA) was applied using
the maximal sweep angle to ensure that the entire CSP
volume was included. Volume measurements were per-
formed after patient discharge using 30° rotations of the
volume of interest; thus, a sequence of six sections of
the volume was measured. The CSP volume was mea-
sured manually by drawing the contour of the area of
interest of each section [Figure 1B].

The results of these measurements were not disclosed
to the women and were not used for clinical management
purposes.

Figure 1: Sectional plans and volume rendering of the CSP area in a 22-week-old fetus

CSP = cavum septi pellucidi

[A]

[B] CSP volume measurement indicating 0.411 cc
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RESULTS

The study included 161 women. We were able to measure
CSP volume in 158 women (98.1%). All the children were
born with a proper Apgar score, and their physical exam-
ination was normal. Table 1 shows the indications for test-
ing. The most frequent reason for testing was ultrasound
level 2, indicated in 56 cases (34.8% of all samples). Fe-
tal growth was the second most common indication, with
25 cases (15.5%). Other notable indications included the
evaluation of placental location in 16 cases (9.9%) and
biophysical profiles in 19 cases (11.8%), both critical for
assessing the well-being of the fetus and the placenta. Less
common indications, each represented in only one or two
cases, included specific conditions like fetal pyelectasis,
targeted central nervous system (CNS) examination, and
suspicion of cystic findings in the abdomen, among others.
CSP width ranged from 2.7 to 8.2 mm. CSP volume varied
from 0.03 to 1.78 ml (mean CSP volume 0.508 £ 0.372 ml).
To describe the relationship between gestational age and bipa-
rietal diameter (BPD) and CSP width and volume, the follow-
ing formulas were adjusted:
e CSP (volume. ml) =-0.042 +0.008 x BPD (2<0.001)
e CSP (width, mm) = 1.730 + 0.052 x BPD (£<0.001)
® CSP (volume, ml) = 0.058 + 0.016 x gestational age
(£=10.003)
o CSP (width, mm) = 1.859 + 0.123 x gestational age
(£<0.001)

Table 1. Indication for testing for each woman

Indication for testing Number | Percentage
Fetal pyelectasis 1 0.6
Length of cervix 13 8.1
Targeted CNS examination 1 0.6
Amniocentesis 2 1.24
Suspicion of cystic finding in the abdomen 1 0.6
maternal tachycardia 1 0.6
Abdominal pain 5 3.1
Suspected placental abruption 6 3.7
Placental location 16 9.9
Fetal growth 25 153
Ultrasound level 2 56 34.8
Cesarean section scar thickness 13 8.1
Breech presentation 2 1.24
Biophysical profile 19 11.8

CNS = central nervous system

A significant, moderate relationship was found be-
tween BPD and CSP width (r=0.484), as well as between
the width of the CSP and gestational age (r=0.535). How-
ever, the relationships between BPD (mm) and CSP (ml)
volume and between the CSP volume and the gestational
age yielded small, not significant values (r=0.295 and
=0.229, respectively) [Table 2].

DISCUSSION

In our study, we set norms related to 3D measurements
of CSP. We assumed that CSP volume measurement us-
ing 3D ultrasound would be more accurate given the
fact that the CSP is not a symmetrical structure; thus,
using 3D ultrasound would be more accurate than just
measuring diameters. The norms for measuring CSP
width have been set in several studies and although
the maximum CSP value was between 9-10 + 2 mm,
there were relatively significant differences between
the different studies. This difference is probably due
to measurements at different heights. This issue shows
the need for measuring 3D volume in which the entire
volume is measured no matter what the shape of the
structure is.

A review of 111 prenatal magnetic resonance imag-
ing scans and 90 prenatal ultrasound reports of absent
fetal CSP noted both modalities had a high degree of
accuracy and concordance with postnatal imaging, and
a range of clinical outcomes was possible. For these
reasons, long-term patient follow-up is necessary [3-7].
In the mid-trimester, non-visualization of the anechoic
CSP in an axial section of the brain using transabdom-
inal ultrasound does not always predict absence of the
corpus callosum. In these situations, direct visualization
of the corpus callosum and pericallosal arteries using
the median plane of the brain should be the next step.
On rare occasions, the CSP is obliterated or echogenic,
but the corpus callosum is normal [8].

It is important to have reference values and for this
purpose some investigators defined such values for the
CSP. Its width was found to vary between 16 and 34
weeks, with mean normal values increasing from 3.0
to 6.3 mm as the biparietal diameter increased from 40
to 90 mm [9]. In addition, an increase in the length of
the CSP has been observed in hypoplastic left heart syn-
drome, and both the length and the width increased in
dextro-transposition of the great arteries [10-13].

Our findings indicated that CSP volume remained
constant throughout pregnancy, as did width measure-
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Table 2. CSP volume (ml) according to gestational age (in weeks)

Gestational age N Mean + standard deviation Median 95% confidence interval for mean | Minimum Maximum
20-21 18 0.2583 £ 0.25559 0.1790 0.1312-0.3854 0.04 1.17
22-23 27 0.4403 * 0.20869 0.4110 0.3577-0.5228 0.15 1.01
24-25 19 0.4285 + 0.31233 0.2740 0.2780-0.5791 0.19 1.49
26-27 12 0.5353 * 0.34849 0.4960 0.3139-0.7568 0.15 1.40
28-29 18 0.6634 + 0.43144 0.5900 0.4488-0.8779 0.17 1.47
30-31 16 0.5769 = 0.33774 0.5850 0.3969-0.7568 0.10 1.32
32-33 17 0.5082 = 0.45645 0.3700 0.2736-0.7429 0.03 1.78
34-35 13 0.6404 * 0.46935 0.5900 0.3568-0.9240 0.08 1.70
36-37 12 0.8005 * 0.41762 0.7100 0.5352-10.0658 0.19 1.48
38-40 6 0.2450  0.11996 0.2650 0.1191-0.3709 0.06 0.40
Total 158 0.5083 * 0.37206 0.4000 0.4499-0.5668 0.03 1.78

ments. No correlation was found between gestational
age or BPD and CSP volume. The width measurement
is a much simpler measurement and does not require
significant experience in fetal ultrasound testing ex-
pensive and difficult instrumentation, or high skills
to operate it. Therefore, it seems to us that, although
CSP volume measurement is more accurate regarding
the CSP's anatomical shape, it is sufficient to measure
its width.

CONCLUSIONS

The measurement of CSP volume exhibited a poor cor-
relation with gestational age; however, the volume did
not exceed 2 ml regardless of gestational age. This infor-
mation can be used in assessing pathologies involving the
CSP. Further studies are needed to replicate our findings.
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