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Abstract

Background:  Cavum septum pellucidum (CSP) is a critical anatomical land mark of normal 
midline development of brain and its absent is associated with brain anomalies. On the other 
hand, the size of CSP differs among different populations. The aim of this study was the evalua-
tion of the size (width) of CSP at various gestation age (18 to 40 weeks’ pregnancy) in Isfahan, 
Iran population. Materials and Methods: This cross-sectional study was performed at Isfahan 
hospitals (Al-Zahra and Shahid Beheshti) from December 2022 until December 2023. The CSP 
was measured in 1000 normal fetuses at trans-ventricular plane by trans-abdominal ultrasound 
by two expert operators. In these fetuses the HC and BPD were measured. Regression analysis 
revealed significant relationship between CSP width and gestational age, also between CSP 
width and HC and BPD. Results: The mean CSP width was 5.3 ± 2.08 mm, ranging from 2.15 
mm to 8.85 mm. CSP width increased progressively from 18 to 33 weeks, plateaued at 33–37 
weeks, and slightly declined near term. Strong correlations were found between CSP width and 
head circumference (HC) (r=0.644, P<0.01) and biparietal diameter (BPD) (r=0.631, P<0.01). 
The study defined normative fetal CSP development values using percentile distributions with a 
5th percentile length-to-width ratio of 1.06. Conclusion:  The present study provides normative 
data for fetal CSP width and useful information about the development of the CSP based on 
gestational age. [GMJ.2025;14:e e3952] DOI:10.31661/gmj.v14i. e3952
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Introduction

The visualization of CSP is considered an 
integral part of the prenatal second and 

third trimester sonographic evaluation of the 
fetal neural axis [1, 2]. Also, it is critical an-
atomical land mark of the normal midline 
development of fetus’s brain [3]. The septa 
pellucida are two, thin translucent leaves that 
extend from the anterior part of the body, the 

genu and the rostrum of the corpus callosum 
to the superior surface of fornix. Fetuses  be-
gin to develop  at 10–12 weeks of gestation  
and  reach  an  adult  form  by  the  17th  week  
of gestation [4]. It should always be visible 
between 18-37 weeks or when the biparietal 
diameter measures 44-88 mm. Failure to visu-
alize it after 37 weeks is almost certainly due 
to the normal obliteration if brain is otherwise 
normal [5, 6]. Failure to demonstrate the CSP 
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with antenatal ultrasound is typical of many 
cerebral anomalies, such as holoprosenceph-
aly, schizencephaly, agenesis of the corpus 
callosum and septo-optic dysplasia [7-11]. 
This study is novel and clinically significant 
because, until now, Iranian physicians have 
relied on CSP reference ranges derived from 
European or American populations, which 
may not accurately reflect normal fetal brain 
development in Iranians due to potential eth-
nic, genetic, or anthropometric differences. 
Using foreign standards risks  misdiagnosis, 
either overestimating abnormalities in healthy 
fetuses or missing true anomalies. By estab-
lishing the first gestational age-specific refer-
ence ranges for CSP width in an Iranian pop-
ulation, this study provides locally applicable 
normative data, ensuring more accurate pre-
natal assessments. Additionally, since Iran’s 
legal abortion cutoff is 18 weeks and 5 days, 
precise CSP measurements are crucial for 
timely decisions and borderline values based 
on Western data could lead to unnecessary ter-
minations or missed interventions.

Materials and Methods

This was a cross-sectional study that CSP 
width of 1000 pregnancies with a gestational 
age of 18 and 40 weeks were evaluated ret-
rospectively. Eligible patients who were re-
ferred to Al-Zahra and Shahid Beheshti hos-
pital of Isfahan, Iran from December 2022 
until December 2023. The Isfahan Center for 

Obstetrics is one of the leading referral cen-
ters in Iran, attracting patients from various 
cities across the country (Shahrekord, Banda-
rabbas, Ahvaz, Bushehr, and etc.). Due to its 
high reputation and specialized services, the 
center receives a broad spectrum of patients 
from different geographical, socioeconomic, 
and cultural backgrounds. This wide referral 
range ensures that the sample is not limited 
to a specific subgroup. Gestational age was 
confirmed in all cases either by last menstrual 
period and or an ultrasound scan that was per-
formed in the first trimester. 
All ultrasound were performed by two op-
erators (one operator did the measurements 
and the next operator checked them to ensure 
validity of measurements) with one of the 
three ultrasound devices (Philips Affinity 70, 
Philips Healthcare, Netherlands; Philips Af-
finity 50Philips Healthcare, Netherlands; GE 
Voluson E6, General Electric, USA) by using 
a 2-9 MHz transducer and transabdominal 
method. 
All fetuses had normal brain scan in examina-
tion, CSP was identified on axial trans-ven-
tricular plane and antero-posterior diameter 
on the inner borders of its proximal and distal 
bounding (inner to inner) and the length of 
CSP (inner to inner). The BPD and HC were 
measured in trans-thalamic plane in these fe-
tuses. All these results were recorded in the in-
formation list. A polynomial regression model 
was used to assess the relationship between 
CSP width and BPD, CSP width and HC. No 

Figure 1. Trans-ventricular view [3].
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follow-up was considered as this study was 
conducted retrospectively. 

Outcome Measures
The primary outcome measure of this study 
was the antero-posterior diameter of the CSP, 
measured in millimeters. Secondary outcomes 
included head circumference (HC) and bipari-
etal diameter (BPD), both assessed to evaluate 
their correlation with CSP width.

Statistical Analyses
Statistical analyses were performed using 
polynomial regression models to examine the 
relationship between CSP width and both HC 
and BPD. Pearson’s correlation coefficient (r) 
was used to determine the strength and signif-
icance of these associations. Descriptive sta-
tistics, including mean ± standard deviation 
(SD) and 2SD ranges, were computed for CSP 
width, HC, and BPD across gestational ages. 
Percentile categorizations (5th–90th) were de-
rived to establish normative reference ranges 
for CSP width. The CSP length-to-width ratio 
was also analyzed by percentile, with the 5th 
percentile ratio being 1.06. All analyses were 
conducted using SPSS software (version 21), 
with significance set at P<0.05.

Results

In total, we evaluated 1000 consecutive un-
complicated singleton pregnancies between 
18 and 40 weeks of gestation. 

Table-1 presents the mean size (mm) of head 
circumference (HC), biparietal diameter 
(BPP), and cavum septi pellucidi (CSP) diam-
eter across different gestational ages (GA) in 
weeks, ranging from 19 to 39 weeks. The data 
includes the number of observations per GA 
group, along with mean ± standard deviation 
(SD) values for HC and BPP, while CSP di-
ameter is detailed with mean values and ±2SD 
ranges. HC and BPP measurements show a 
progressive increase with advancing GA, with 
HC rising from 156.97±3.4 mm at 19 weeks 
to 318.3±1.76 mm at 37 weeks, and BPP in-
creasing from 41.93±0.43 mm to 88.46±0.41 
mm in the same period. CSP diameter also 
grows with GA, with mean values increasing 
from 3.22 mm at 19 weeks to 6.24 mm at 37 
weeks, though with some variability in the 
±2SD ranges, as shown in Figure-2. 
Pearson correlation test revealed significant 
statistical correlation between CSP width and 
HC (r=0.644, P-value<0.01), and CSP width 
and BPP (r=0.631, P-value<0.01), as shown 
in Figure -3 and -4. The percentiles (5th, 
10th, 25th, 50th, 75th, 90th) show a general 
increase in CSP width with advancing GA, 
though with some fluctuations. For exam-
ple, the median (50th percentile) CSP width 
grows from 3.325 mm at 18–20 weeks to 6.17 
mm at 36–38 weeks, before slightly decreas-
ing to  5.705 mm at 38–40 weeks. Variabili-
ty is evident in higher percentiles, with the 
90th percentile peaking at 8.124 mm (36–38 
weeks). Table-3  presents the CSP length-to-

Table 1. The Mean Size (mm) of HC, BPP and CSP basaed on GA

GA
(week) Number HC

(mean±SD)
BPP

(mean±SD)
CSP diameter

-2SD Mean +2SD
19 (18-19+6d) 80 156.97±3.4 41.93±0.43 2.15 3.22 4.29
21 (20-21+6d) 88 177.83±2.14 46.89±0.68 2.51 4.01 5.5
23 (22-23+6d) 72 191.62±11.1 56.38±0.95 3.38 4.58 5.78
25 (24-25+6d) 69 259.43±31.65 61.01±0.49 3.7 5.09 7.29
27 (26-27+6d) 66 244.45±3.53 65.28±1.17 3.65 5.49 7.33
29 (28-29+6d) 115 285.27±21.86 71.25±0.71 3.62 5.63 7.64
31 (30-31+6d) 124 278.9±1.7 81.94±3.01 3.87 5.87 7.87
33 (32-33+6d) 112 300.28±1.6 83.5471±1.35 3.84 6.23 8.62
35 (34-35+6d) 113 308.19±2.24 87.95±1.58 3.93 6.15 8.37
37 (36-37+6d) 116 318.3±1.76 88.46±0.41 3.66 6.24 8.79

39 (38-40) 45 315.66±4.99 88.13±1.42 3.94 6.08 8.85
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Figure 2. CSP diamter (mm) based on GA

Figure 3. Correlation between CSP and BPP 

Figure 4. Correlation between CSP and HC
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width ratio across different percentiles (5th, 
25th, 50th, 75th, 90th, 95th), showing a pro-
gressive increase. The median ratio is  1.53, 
rising to 2.0 at the 90th percentile and 2.2 at 
the 95th percentile, indicating that CSP mor-
phology becomes more elongated in higher 
percentiles. 

Discussion

Together, our study provides reference values 
for assessing fetal brain development, with 
CSP metrics particularly useful for detecting 
potential anomalies in midline brain struc-
tures.  Falco et al. (in Italy) have suggested 
that CSP is frequently impossible to visualize 
prior to 18 weeks of gestation or with a BPD 
of less than 44 mm. If using transabdominal 
sonography between 18 and 37 weeks or with 
a BPD 44 and 88 mm the CSP is always seen. 
The mean width of the CSP was 5.3±1.7 mm 
(rang 2-9 mm). The CSP was found to in-
crease with gestational age and BPD diame-
ter, with a slight decrease around term [12]. 
In another study Rakic and Yakovlev's have 
suggested that between 19 and 42 weeks of 
gestation the CSP was identical in all cases 
with exception of one fetus of 38 weeks. The 

CSP width was found increase with gesta-
tional age of 19 to 27 weeks and to plateau 
between 27 weeks and term [13]. Jon et al. 
also showed that CSP increased gradually 
between 19 and 27 weeks of gestation and 
then plateaued between 28 and term. Regres-
sion analysis revealed significant association 
between CSP width and gestational age and 
CSP width and BPD. In pervious study the 
range of CSP width was from 2-10 mm [4]. 
Our study showed that CSP width increased 
gradually from 18 to 33 weeks of gestation 
and then plateaued between 33 and 37 weeks 
with slight reduction around term. The range 
of CSP width was from 2.15 and 8.85 mm. 
The mean width of CSP was 5.3±2.08 mm. 
Arisoy et al. conducted the mean between 15-
26 weeks of gestation CSP width was found 
to be 4.1±0.8 (1.6-7.7mm) and significantly 
positively with gestational age, BPD and HC. 
CSP 50th percentile values were found to be 
2.8-5.9 mm at 15-28 [14]. In their perspective 
study Serhatlioglu et al. reported that CSP 
width was between 0.6 and 9 mm at 16-38 
weeks of gestation and increased significantly 
with gestational age and BPD [15]. 
Our study revealed moderate statistical cor-
relation between CSP width and BPD also 

Table 2. Percentile Categorization of the CSP in Study Population

Gestational week 5 10 25 50 75 90
18-20 2.4475 2.5 2.7625 3.325 3.6075 4.005
20-22 2.694 2.918 3.47 3.97 4.76 5.468
22-24 3.6695 3.947 4.2425 4.59 5.175 5.877
24-26 3.342 3.633 4.1975 5.015 5.75 6.6631
26-28 4.1315 4.57 4.86 5.44 6.1 6.603
28-30 4.083 4.409 4.8975 5.695 6.315 7
30-32 4.291 4.5 5.085 5.83 6.51 7.218
32-34 4.4605 4.95 5.5 6.235 7.07 7.597
34-36 4.5105 4.794 5.3375 6.04 6.7175 7.586
36-38 4.54 4.8 5.5 6.17 6.92 8.124
38-40 4.48 4.746 5.2475 5.705 6.2225 7.426

Table 3. CSP length to width ratio based on percentile catogorazation

5 25 50 75 90 95
Ratio 1.06 1.14 1.53 1.81 2 2.2
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CSP with and HC. Tao et al. evaluated CSP 
width in 322 singleton pregnant women be-
tween 25 and 39 weeks of gestation and found 
the mean CSP width to be 6.36±1.2 mm 
(range 3.4-10mm) and reported that there was 
no significant correlation between CSP width 
and gestational age. This finding differs from 
our study [16]. Similar study was performed 
in Iranian population at Zahedan. The mean 
cavum septum pellucidum size in the second 
trimester was 3.71 ± 0.81 and 6.11 ± 1.09 mm 
in the third trimester. The mean size of cavum 
septum pellucidum in the second trimester 
of pregnancy was significantly lower than in 
the third trimester. A total of 500 fetuses were 
evaluated in this study [17]. The corpus callo-
sum is closely related anatomically and em-
bryologically to the CSP. Most authors state 
that there cannot be a CSP without a corpus 
callosum. Both the CC and CSP develop from 
commissural plate. The diagnosis of fetal 
complete agenesis of the CC is often based on 
the absence of the CSP, additional finding in-
cludes tear drop-shape lateral ventricle. Partial 
agenesis of CC (PACC) remains a challenge. 
Karl et al. devise a method to measure the area 
of the CSP and the length to width ratio (CSP 
ratio). In normal population, the length and 
width of the CSP increases with increasing 
BPD. The CSP ratio was small (<5th percen-
tile) in 95% (19/20) of partial agenesis of CC 

and empirical cut-off of <1.5. 80% of PACC 
fetuses were below this threshold. Analysis of 
Z-score showed that fetuses with PACC had 
a significantly smaller CSP ratio [18]. In our 
study all fetuses had normal brain scan. The 
CSP ratio for 5th percentile was 1.06.

Conclusion

In summary, our findings suggest that be-
tween 18 and 40 weeks of gestation, a con-
ventional transabdominal  ultrasonography 
should always be performed to visualise the 
CSP in healthy foetuses. The CSP diameter 
rises steadily before plateauing. Additional-
ly, our results showed a moderate statistical 
coorelation between HC and CSP and CSP 
width . This study provides Iranian-specific 
reference ranges for CSP measurements, al-
lowing physicians to more accurately assess 
fetal brain development in the local popula-
tion and reduce diagnostic errors caused by 
applying foreign standards. By adopting these 
data, clinicians can improve prenatal care by 
minimizing false positives and ensuring true 
anomalies are correctly identified based on 
ethnically relevant norms.

Conflict of Interest 

None.

References

1.	 Tubbs, R.S., et al., Cavum velum 
interpositum, cavum septum pellucidum, and 
cavum vergae: a review. Child's Nervous 
System, 2011. 27: p. 1927-1930

2.	 Callen, P.W., et al., Columns of the fornix, 
not to be mistaken for the cavum septi 
pellucidi on prenatal sonography. Journal 
of Ultrasound in Medicine, 2008. 27(1): p. 
25-31

3.	 Woodward, P.J., Diagnostic Imaging: 
Obstetrics: Diagnostic Imaging: Obstetrics 
E-Book. 2021: Elsevier Health Sciences.

4.	 Jou, H.J., et al., Ultrasound measurement of 
the fetal cavum septi pellucidi. Ultrasound 
in Obstetrics and Gynecology: The Official 
Journal of the International Society of 
Ultrasound in Obstetrics and Gynecology, 
1998. 12(6): p. 419-421

5.	 Paladini, D., et al., Sonographic examination 
of the fetal central nervous system: 
guidelines for performing the ‘basic 
examination’and the ‘fetal neurosonogram’. 
Ultrasound in Obstetrics & Gynecology, 
2007. 29(1): p. 109-116

6.	 Siala, S., et al., Imaging of the septum 
pellucidum: normal, variants and pathology. 
The British Journal of Radiology, 2023. 96: 
p. 20221058

7.	 Saleh, K., E. Al-Ajmi, and A. Al Futaisi, 
Absent Septum Pellucidum: Search for 
other anomalies. Sultan Qaboos University 
Medical Journal, 2023. 23(3): p. 423

8.	 Siriwardana, S.R. and C.K. Pathirage, 
Radiological Anatomy, Variations, and 
Clinical Significance of Septum Pellucidum: 
A Mini-Review. 2023



GMJ.2024;13:e3952
www.gmj.ir

76 GMJ.2024;13:e3952
www.gmj.ir

Gestational Age-Specific Reference Ranges for Fetal Cavum Septum Pellucidum Width Zarean E, et al.

9.	 Ward, A., A. Monteagudo, and S.f.M.-F. 
Medicine, Absent cavum septi pellucidi. 
American Journal of Obstetrics and 
Gynecology, 2020. 223(6): p. B23-B26

10.	 Bardini, R., Isolated, Absent Cavum Septum 
Pellucidum: A Single Center’s Outcomes and 
Review of the Literature. 2021

11.	 Dremmen, M., et al., Cavum septum 
pellucidum in the general pediatric 
population and its relation to surrounding 
brain structure volumes, cognitive function, 
and emotional or behavioral problems. 
American Journal of Neuroradiology, 2019. 
40(2): p. 340-346

12.	 Falco, P., et al., Transabdominal sonography 
of the cavum septum pellucidum in normal 
fetuses in the second and third trimesters of 
pregnancy. Ultrasound Obstet Gynecol, 2000. 
16(6): p. 549-53.

13.	 Rakic, P. and P.I. Yakovlev, Development of 
the corpus callosum and cavum septi in man. 
Journal of Comparative Neurology, 1968. 
132(1): p. 45-72

14.	 Arisoy, R., et al., Cavum septum pellucidum 
nomogram during the second trimester 
of pregnancy. Journal of Obstetrics and 
Gynaecology, 2022. 42(7): p. 2931-2934

15.	 Serhatlioglu, S., et al., Sonographic 
measurement of the fetal cerebellum, cisterna 
magna, and cavum septum pellucidum 
in normal fetuses in the second and third 
trimesters of pregnancy. Journal of clinical 
ultrasound, 2003. 31(4): p. 194-200

16.	 Tao, G., et al., Sonographic appearance of 
the cavum septum pellucidum et vergae 
in normal fetuses in the second and third 
trimesters of pregnancy. Journal of Clinical 
Ultrasound, 2013. 41(9): p. 525-531

17.	 Dahmardeh, H., et al., Evaluating the Size 
Range of Cavum Septum Pellucidum in the 
Second and the Third Trimester of Pregnancy 
in Women Referred to Ali Ebn-e Abi Taleb 
Hospital of Zahedan. Zahedan Journal of 
Research in Medical Sciences, 2023. 25(1)

18.	 Karl, K., et al., Cavum septi pellucidi (CSP) 
ratio: a marker for partial agenesis of the fetal 
corpus callosum. Ultrasound in Obstetrics & 
Gynecology, 2017. 50(3): p. 336-341


