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Abstract

Background: The cavum septum pellucidum is an important marker for identifying and evaluating the fetal neural axis. Evaluation
of the characteristics of the Cavum septum pellucidum is recognized as an important (fetal) factor for fetal ultrasound in the second
and third trimesters of pregnancy.
Objectives: This study aimed to evaluate the size range of cavum septum pellucidum in the second and third trimesters of preg-
nancy in women referred to Ali Ibn-e Abitaleb Hospital Clinic of Zahedan.
Methods: This was a descriptive-analytical study performed at Ali Ebne Abitaleb Hospital of Zahedan in 2018. Ultrasound examina-
tions were performed on all pregnant women in the second trimester (18 to 20 weeks) and third (36 to 38 weeks). Information such
as maternal age, size of septum pellucidum, and gestational age were included in the checklist. Ultimately, the data were entered
into SPSS software for statistical analysis.
Results: In this study, a total of 500 fetuses were evaluated. The mean age of the mothers under study was 26.36 years old. 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 (P < 0.001).
Conclusions: The mean size of cavum septum pellucidum in the present study was 4.91 mm, similar to the size of other studies.
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1. Background

Cavum septum pellucidum is an essential marker for
the identification and evaluation of the neural axis of the
fetus, and this is a marker between the output of the sep-
tum pellucidum as a fluid-filled space. Evaluation of the
characteristic of cavum septum pellucidum is recognized
as an important component of embryonic ultrasound in
the second and third trimesters (1, 2). The septum pel-
lucidum is a thin, black, two-lined line extending from
the front of the trunk to Geno and the corpus callosum
rostrum to the upper fornix. The septum pellucidum be-
gins to form at 10 - 12 weeks of pregnancy and develops
into adulthood at 17 weeks. This is a closed cavity in the
brain seen in the midline in the transverse view between
the two layers of the septum pellucidum and separates
the lateral ventricles. In recent decades, evaluation of
the cavum septum pellucidum has been recommended as

part of the standard examination required in fetal mor-
phology guidelines. Embryonic development of cavum
septum pellucidum is associated with corpus callosum,
and the absence of cavum septum pellucidum is partic-
ularly associated with a wide range of neuroanatomical
malformations such as lethal cases (in some cases of hy-
dranencephaly and alobar holoprosencephaly) and non-
lethal cases (schizencephaly, porencephaly, encephalocele,
severe hydrocephalus, and syntelencephaly). In fact, eval-
uation of cavum septum pellucidum and its absence al-
lows the detection of very mild cases and easier diagno-
sis of septoptic dysplasia (3). The frontal horns are the
anterior portions of the lateral ventricles that lie on the
sides of the cavum septum pellucidum. According to Prac-
tical Parameters published in 1985 by the Ultrasound Insti-
tute of Medicine, American College of Obstetrics and Gy-
necology and Radiology Association, cavum septum pel-

Copyright © 2022, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

https://doi.org/10.5812/zjrms-119002
https://crossmark.crossref.org/dialog/?doi=10.5812/zjrms-119002&domain=pdf
https://orcid.org/0000-0002-1684-8626
https://orcid.org/0000-0003-3161-8877
https://orcid.org/0000-0001-7475-7485
https://orcid.org/0000-0003-2866-0521


Dahmardeh H et al.

lucidum is examined in fetal screening examinations (US)
in biparietal diameter view (4). Frontal horns are typi-
cally imaged, and the interpreter must be familiar with
their appearance. The studies’ front horns are catego-
rized as triangular or butterfly (5-7). These abnormal mor-
phological features of frontal horns, such as enlargement,
square-shaped, spear-shaped, and splaying, may be associ-
ated with congenital intraventricular abnormalities such
as holoprosencephaly (6) and schizophrenia. In addition,
because cavum septum pellucidum and FH are close to-
gether, FHs can provide clues to assess cavum malforma-
tions. A previous study indicated that CSP should be seen
in 100% of cases from 18 to 37 weeks, but this was not ob-
served in other clinical experiences (8, 9). Although pre-
vious studies have evaluated FH sizes in neonates (10), few
studies have investigated the natural size range of Cavum
septum pellucidum in fetuses (11).

2. Objectives

Since the size range of cavum septum pellucidum
varies among different ethnic populations and also the ne-
cessity of measuring it due to its association with brain
anomalies and also because there has been no study in
the Iranian population so far, we decided to measure
the cavum septum pellucidum in the second and third
trimester and determined its spectrum and compared it
with the normal and abnormal reference ranges of cavum
septum pellucidum in populations of other countries.

3. Methods

The present study was a descriptive-analytical study on
all pregnant women in the second and third trimesters
of pregnancy referred to the sonography clinic of Ali Ibn-
e Abitaleb of Zahedan in 2018. A sampling method was
available, and 500 fetuses were evaluated. The researcher
performed the ultrasound for pregnant women in the sec-
ond trimester (18 - 20 weeks) and third (36 - 38 weeks) af-
ter explaining the conditions and goals of this study and
taking written informed consent at the clinic. Exclusion
criteria included intrauterine fetal death (IUFD) oligohy-
dramnios, known fetal abnormalities, multiple pregnan-
cies, and maternal chronic diseases such as diabetes and
hypertension. For all pregnancies, gestational age was cal-
culated on the basis of LMP and ultrasound (in the second
trimester based on BPD and in the third trimester based on
FL). All ultrasounds were performed by an operator with at
least two years of experience in pregnancy ultrasound and
an ultrasound device (Philips). Ultrasound measurements
were performed using a 3 - 5 MHz transducer and trans-
abdominal method. Finally, the size of the cavum and BPD,

and FL (depending on gestational age) were measured for
each pregnancy, and the result was recorded in the infor-
mation form.

3.1. Ethical Consideration

Written informed consent was obtained from all par-
ticipants. The current study has been approved by the
Ethics Committee of Zahedan University of Medical Sci-
ences (code: IR.ZAUMS.REC.1399.053).

3.2. Statistical Analysis

The data were entered into SPSS software for statisti-
cal analysis. SPSS software (version 21) was used for data
analysis. Descriptive statistics, central and dispersion in-
dices, charting, tables adjustment, and frequency distribu-
tion were determined. An Independent t-test was used to
compare quantitative data. The significance level was con-
sidered as 0.05.

4. Results

As shown in Table 1, the descriptive findings indicate
that the mean age of the mothers under study was 26.36
years old.

Table 2 shows the mean cavum septum pellucidum size
in the second trimester of pregnancy was 3.71 ± 0.81 mm
and 6.11 ± 1.09 mm in the third trimester, and the overall
value was 6.11 ± 1.09 mm. It was at the highest value in the
third trimester (Table 2).

According to the results of Table 3, it was observed that
the highest mean of cavum septum pellucidum in the pop-
ulation was at 37 weeks of pregnancy, and the lowest mean
of cavum septum pellucidum in the population was at 18
weeks of pregnancy. It can be concluded that as the gesta-
tional week increases, the size of the cavum septum pellu-
cidum also increases.

Table 4 shows a significant difference between the two
groups. The mean cavum septum pellucidum size in the
second was significantly less than in the third trimesters
of pregnancy (P < 0.001) (Table 4).

5. Discussion

In this study, 500 fetuses were evaluated. In the ultra-
sound examination, the mean cavum septum pellucidum
size was 4.91 ± 1.53 mm, and the mean cavum septum pel-
lucidum size in the second and third trimesters was 3.71
± 0.81 mm and 6.11 ± 1.09 mm, respectively. In a detailed
examination in weeks 18, 19, 20, 35, 36, and 37 of preg-
nancy, the mean cavum septum pellucidum size was 3.59
± 0.78, 3.81 ± 0.82, 3.92 ± 0.84, 4.8, 6.03 ± 1.06 and 6.46 ±
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Table 1. Evaluation of the Mean Age of Mothers Participating in the Study

Age (y) Min Max Mean ± SD Middle

Value 14 48 6.66 ± 26.36 25

Table 2. Determination of the Size Range of Cavum Septum Pellucidum in the Studied Population

Trimester N Min Size (mm) Max Size (mm) Mean ± SD Middle

Second 249 2 6 3.71 ± 0.81 3.8

Third 251 2.59 9 6.11 ± 1.09 6.1

Total 500 2 9 4.91 ± 1.53 4.80

Table 3. Determination of Size Range of Mean Cavum Septum Pellucidum in Popu-
lation Based on the Week of Pregnancy

Gestational Age Mean ± SD n

18 3.59 ± 0.78 126

19 3.81 ± 0.82 99

20 3.92 ± 0.84 24

35 4.8 1

36 6.03 ± 1.06 202

37 6.46 ± 1.18 48

Table 4. Evaluation of the Relationship Between Gestational Age and Size of Cavum
Septum Pellucidum in the Studied Population

Trimester Mean ± SD P Value Independent t-Test

Second 3.71 ± 0.81
< 0.001

Third 6.11 ± 1.09

1.18 mm, respectively. Falco et al. (in Italy) stated that the
mean cavum septum pellucidum of the fetus in the sec-
ond and third trimesters by ultrasound was 5.3 ± 1.7 mm
(mean ranging from 2 to 9 mm) (8). Therefore, the cavum
septum pellucidum has a mean size of less than 6 mm in
the second trimester of pregnancy and is often larger than
6 mm in the third trimester of pregnancy. The present
study was compared with the Hu study, which examined
fetal cavum septum pellucidum in 2019 (California) (12);
these studies show that the size of the cavum septum pel-
lucidum in the second trimester of pregnancy is about 3
mm, while in the third trimester reaches about 6 mm; also
this study was compared with the study of Jou et al. on
ultrasound measurements of cavum septum pellucidum
(13), the mean size of cavum septum pellucidum in the sec-
ond trimester of pregnancy in both studies was about 3 to
4 mm. In the study of Serhatlioglu et al. in 2003 (Turkey),
the mean septum size in the second trimester was 3.1 ± 1.5
mm and 0.5 ± 1.4 mm in the third trimester (14), respec-
tively. In the present study, the mean size of cavum sep-
tum pellucidum in the third trimester was 11.6 mm. Con-

sequently, the size of the cavum septum pellucidum in the
third trimester is larger than the study by Serhatlioglu et
al. in Turkey (14). In the Ruth Grundahl et al.’s study (Frank-
furt) in the neurological examination of fetuses of diabetic
and normal mothers, the median size of the cavum sep-
tum pellucidum was 4.3 (3.3, 3.5) mm; this assessment oc-
curred in the third trimester (41 weeks of pregnancy) (15).
But in the present study, the mean size of cavum septum
pellucidum in the third trimester was 6.11 mm. This indi-
cates that our study’s mean size of the cavum septum pel-
lucidum is higher than that of Ruth Grundahl et al. study
(15). Given that the sizes are always related to the operator
and the accuracy of the used devices, it can be argued that
this size difference is justified (16, 17), but in most studies
that are mentioned, measurements are close to our study.

5.1. Conclusions

In general, the size of the Cavum septum pellucidum in
our study was 4.91± 1.53 mm. The size of the cavum septum
pellucidum is associated with increasing gestational age.

Acknowledgments

This research is a dissertation approved by Zahedan
University of Medical Sciences in 2018 with the code
IR.ZAUMS.REC.1399.053 from the Ethics Committee of the
University. Thanks to all the distinguished professors, col-
leagues, and patients who collaborated in implementing
this project. We are grateful to you.

Footnotes

Authors’ Contribution: H. Dahmardeh and S. Mirgaloy-
bayat and S. Hasanpour and F. Farzaneh conceived the pre-
sented idea, developed the theory, and performed the ex-
amination; H. Dahmardeh verified the analytical methods
and supervised the findings of this work. All authors dis-
cussed the results and contributed to the final manuscript,
and F. Farzaneh wrote the article.

Zahedan J Res Med Sci. 2023; 25(1):e119002. 3



Dahmardeh H et al.

Conflict of Interests: The authors declare no conflict of
interests regarding the publication of this paper.

Ethical Approval: The current study has been approved
by the Ethics Committee of Zahedan University of Medical
Sciences (code: IR.ZAUMS.REC.1399.053).

Funding/Support: The authors declare that the current
research has been done with no support from organiza-
tions/universities.

Informed Consent: Written informed consent was ob-
tained from all participants.

References

1. Callen PW, Callen AL, Glenn OA, Toi A. Columns of the fornix, not
to be mistaken for the cavum septi pellucidi on prenatal sonog-
raphy. J Ultrasound Med. 2008;27(1):25–31. [PubMed ID: 18096727].
https://doi.org/10.7863/jum.2008.27.1.25.

2. No authors listed. Sonographic examination of the fetal central ner-
vous system: guidelines for performing the ’basic examination’ and
the ’fetal neurosonogram’. Ultrasound Obstet Gynecol. 2007;29(1):109–
16. [PubMed ID: 17200992]. https://doi.org/10.1002/uog.3909.

3. Winter TC, Kennedy AM, Byrne J, Woodward PJ. The cavum septi pel-
lucidi: why is it important? J Ultrasound Med. 2010;29(3):427–44.
[PubMed ID: 20194938]. https://doi.org/10.7863/jum.2010.29.3.427.

4. Leopold GR. Antepartum obstetrical ultrasound examination
guidelines. J Ultrasound Med. 1986;5(5):241–2. [PubMed ID: 3517368].
https://doi.org/10.7863/jum.1986.5.5.241.

5. Goldstein I, Reece EA, Pilu GL, Hobbins JC. Sonographic evaluation
of the normal developmental anatomy of fetal cerebral ventricles.
IV.: The posterior horn. Am J Perinatol. 1990;7(1):79–83. [PubMed ID:
2403796]. https://doi.org/10.1055/s-2007-999452.

6. Sepulveda W, Wong AE. First trimester screening for holoprosen-
cephaly with choroid plexus morphology (’butterfly’ sign) and bipari-
etal diameter. Prenat Diagn. 2013;33(13):1233–7. [PubMed ID: 24018978].
https://doi.org/10.1002/pd.4235.

7. Vinals F, Correa F, Goncalves-Pereira PM. Anterior and pos-
terior complexes: a step towards improving neurosono-
graphic screening of midline and cortical anomalies. Ultra-
sound Obstet Gynecol. 2015;46(5):585–94. [PubMed ID: 25418054].
https://doi.org/10.1002/uog.14735.

8. Falco P, Gabrielli S, Visentin A, Perolo A, Pilu G, Bovicelli L. Trans-
abdominal sonography of the cavum septum pellucidum in nor-
mal fetuses in the second and third trimesters of pregnancy. Ul-
trasound Obstet Gynecol. 2000;16(6):549–53. [PubMed ID: 11169349].
https://doi.org/10.1046/j.1469-0705.2000.00244.x.

9. Tao G, Lu G, Zhan X, Li J, Cheng L, Lee K, et al. Sonographic ap-
pearance of the cavum septum pellucidum et vergae in nor-
mal fetuses in the second and third trimesters of pregnancy.
J Clin Ultrasound. 2013;41(9):525–31. [PubMed ID: 24037650].
https://doi.org/10.1002/jcu.22084.

10. Brouwer MJ, de Vries LS, Groenendaal F, Koopman C, Pistorius
LR, Mulder EJ, et al. New reference values for the neonatal cere-
bral ventricles. Radiology. 2012;262(1):224–33. [PubMed ID: 22084208].
https://doi.org/10.1148/radiol.11110334.

11. Eixarch E, Illa M, Sanz-Cortes M, Hahner N, Puerto B, Gratacós E.
OC15.05: Significance of anterior horn dilatation at diagnosis in mild
ventricular abnormalities. Ultrasound Obstet Gynecol. 2014;44(S1):36.
https://doi.org/10.1002/uog.13560.

12. Ho Y, Herrero T, Aguinaldo J, Hahn ME, Klisser K, Ghassemi N, et al.
Ultrasound Measurements of Frontal Horns and the Cavum Septi
Pellucidi in Healthy Fetuses in the Second and Third Trimesters of
Pregnancy. J UltrasoundMed. 2020;39(1):127–37. [PubMed ID: 31281992].
https://doi.org/10.1002/jum.15086.

13. Jou HJ, Shyu MK, Wu SC, Chen SM, Su CH, Hsieh FJ. Ultra-
sound measurement of the fetal cavum septi pellucidi. Ultra-
sound Obstet Gynecol. 1998;12(6):419–21. [PubMed ID: 9918090].
https://doi.org/10.1046/j.1469-0705.1998.12060419.x.

14. Serhatlioglu S, Kocakoc E, Kiris A, Sapmaz E, Boztosun Y, Bozgeyik Z.
Sonographic measurement of the fetal cerebellum, cisterna magna,
and cavum septum pellucidum in normal fetuses in the second and
third trimesters of pregnancy. J Clin Ultrasound. 2003;31(4):194–200.
[PubMed ID: 12692827]. https://doi.org/10.1002/jcu.10163.

15. Ruth Grundahl F, Hammer K, Braun J, Oelmeier de Murcia K, Koster
HA, Mollers M, et al. Fetal brain development in diabetic pregnancies
and normal controls. J Perinat Med. 2018;46(7):797–803. [PubMed ID:
30150484]. https://doi.org/10.1515/jpm-2017-0341.

16. Dehvari A, Fakar FIR, Afshar F, Farzaneh F. [Comparison of maternal
and neonatal complications in caesarian section due to arrest of de-
scent in pull VS push methods]. Iran J Obstet Gynecol. 2018;21(12). Per-
sian. https://doi.org/10.22038/IJOGI.2019.12646.

17. Razavi M, Fakari FR, Rigi A, Farzaneh F. [The Relationship be-
tween Uterine Leiomyoma with Premature Rupture of Membranes
in Pregnant Women]. Iran J Obstet Gynecol. 2019;22(1). Persian.
https://doi.org/10.22038/IJOGI.2019.12838.

4 Zahedan J Res Med Sci. 2023; 25(1):e119002.

http://www.ncbi.nlm.nih.gov/pubmed/18096727
https://doi.org/10.7863/jum.2008.27.1.25
http://www.ncbi.nlm.nih.gov/pubmed/17200992
https://doi.org/10.1002/uog.3909
http://www.ncbi.nlm.nih.gov/pubmed/20194938
https://doi.org/10.7863/jum.2010.29.3.427
http://www.ncbi.nlm.nih.gov/pubmed/3517368
https://doi.org/10.7863/jum.1986.5.5.241
http://www.ncbi.nlm.nih.gov/pubmed/2403796
https://doi.org/10.1055/s-2007-999452
http://www.ncbi.nlm.nih.gov/pubmed/24018978
https://doi.org/10.1002/pd.4235
http://www.ncbi.nlm.nih.gov/pubmed/25418054
https://doi.org/10.1002/uog.14735
http://www.ncbi.nlm.nih.gov/pubmed/11169349
https://doi.org/10.1046/j.1469-0705.2000.00244.x
http://www.ncbi.nlm.nih.gov/pubmed/24037650
https://doi.org/10.1002/jcu.22084
http://www.ncbi.nlm.nih.gov/pubmed/22084208
https://doi.org/10.1148/radiol.11110334
https://doi.org/10.1002/uog.13560
http://www.ncbi.nlm.nih.gov/pubmed/31281992
https://doi.org/10.1002/jum.15086
http://www.ncbi.nlm.nih.gov/pubmed/9918090
https://doi.org/10.1046/j.1469-0705.1998.12060419.x
http://www.ncbi.nlm.nih.gov/pubmed/12692827
https://doi.org/10.1002/jcu.10163
http://www.ncbi.nlm.nih.gov/pubmed/30150484
https://doi.org/10.1515/jpm-2017-0341
https://doi.org/10.22038/IJOGI.2019.12646
https://doi.org/10.22038/IJOGI.2019.12838

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Ethical Consideration
	3.2. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3
	Table 4

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

