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ABSTRACT

Introduction: The cavum septum pellucidum (CSP) is a cavity filled with cerebrospinal fluid, located between two thin sheets of the septum
pellucidum. Its visualization is essential in the screening for anterior midline brain malformations, particularly due to its close relationship with the
corpus callosum and the limbic system. The absence or alteration of the CSP is associated with various conditions, such as septo-optic dysplasia
(SOD), agenesis of the corpus callosum, holoprosencephaly, and schizencephaly. Its persistence in adults, although often without implications,
may be linked to neuropsychiatric disorders.

Case Report: A 22-year-old nulligravida patient presented with absence of CSP visualization and mild ventriculomegaly detected on ultrasound
at 23 weeks. Complementary examinations included neurosonography and fetal echocardiography, which revealed no other anomalies. At
birth, the newborn showed normal conditions and appropriate development up to 10 months of age, with no signs of neurological impairment.
Neurological follow-up and magnetic resonance imaging are still pending.

Discussion: Although most cases of isolated CSP absence have a favorable outcome, it is important to consider that additional anomalies may be
detected after birth, leading to unfavorable outcomes, such as alterations in neuropsychomotor development and hormonal deficiencies. Careful
evaluation and postnatal follow-up are essential to identify potential complications and provide appropriate counseling to parents.

Conclusion: The prenatal diagnosis of isolated absence of the septum pellucidum may have a more favorable prognosis compared to cases
associated with other anomalies. However, postnatal follow-up is crucial, as there may be associations not detected during fetal life, such as septo-
optic dysplasia and other neurological deficiencies, which makes parental counseling a challenge.

KEYWORDS: CAVUM SEPTUM PELLUCIDUM, NEUROSONOGRAPHY, BRAIN MALFORMATIONS, AGENESIS OF THE SEPTUM PELLUCIDUM,
SEPTO-OPTIC DYSPLASIA, PROGNOSIS.

INTRODUCTION

The cavum septum pellucidum (CSP) is a cavity filled
with cerebrospinal fluid (CSP), situated between the two
thin sheets of the septum pellucidum. It is bounded supe-
riorly by the corpus callosum, inferiorly by the roof of the
third ventricle and the anterior fornix, and laterally by the
frontal horns of the lateral ventricles.

During embryonic development, the septum pellucidum
forms between the 6th and 8th weeks of gestation and can
be identified on obstetric ultrasound from the 17th week
onwards. Its presence and morphology are important mark-
ers in the screening for brain malformations, as the CSP is
visualized in axial views of the fetal brain as an anechoic,
well-defined structure between the lateral ventricles. It is
considered one of the main markers of the integrity of the
anterior midline of the brain, essential for the proper de-
velopment of the limbic system and the corpus callosum,

with which it maintains a close embryological relationship.
Although CSP agenesis is often associated with corpus callo-
sum agenesis, it is not a pathognomonic sign'>.

The fusion of the septum pellucidum sheets typically oc-
curs after birth, with the closure of the cavity around the first
six months of life. However, persistence of the CSP can be
observed in a significant percentage of the adult population,
reaching up to 30%, and is often considered an anatomi-
cal variant without severe clinical implications in most cases.
Nevertheless, an enlarged or persistently widened CSP has
been associated with psychiatric disorders, such as schizo-
phrenia and bipolar spectrum disorders, as well as other neu-
ropsychiatric conditions*®.

Belhocine et al.®, through a retrospective study using
magnetic resonance imaging, diagnosed 34 out of 14,000
(0.02%) children with septum pellucidum agenesis®. Howev-
er, isolated agenesis of the septum pellucidum is considered
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a rare condition, with an estimated prevalence of 2 to 3 per
100,000 live births.

The absence of the CSP can be observed in associa-
tion with complex anomalies, such as septo-optic dysplasia
(SOD), a malformation characterized by the absence of the
septum pellucidum, optic nerve hypoplasia, and hypotha-
lamic/pituitary dysfunction”8. Lepinard et al®. were the first
to report a prenatal diagnosis of septo-optic dysplasia—Mors-
ier syndrome. With the advancements in human genetics, a
mutation in the HESX1 homeobox gene located on chro-
mosome 3p14 has been associated with SOD?. These brain
anomalies are generally associated with deficits in neuropsy-
chomotor development and severe hormonal dysfunctions,
which have significant prognostic implications'**%8, Neuro-
imaging studies reveal that the absence or alterations of the
CSP, particularly in the context of corpus callosum agenesis
or septo-optic dysplasia, indicate brain developmental disor-
ders that require more detailed investigation with fetal mag-
netic resonance imaging (MR to clarify the diagnosis and
facilitate appropriate therapeutic planning”'°.

DIAGNOSIS

The septum pellucidum is a structure composed of two
thin sheets that delimit an anechoic space known as the
cavum septum pellucidum (CSP) and is part of the anterior
complex of the central nervous system (CNS). This struc-
ture can be visualized by ultrasound from the 17th week of
gestation, progressively disappearing after the 37th week!.
The CSP is identified in the transventricular, median sagittal,
and transcaudate planes during the second-trimester mor-
phology ultrasound, and its shape is predominantly square
in axial views (in about 73% of cases) and triangular in 27%
of cases—see figure 1.

Figure 1. A - Transventricular view (LTHA: anterior interhemispheric line;
CSP: cavum septum pellucidum; VA: anterior ventricle; VP: posterior
ventricle; LIHP: posterior interhemispheric line). B - Median sagittal
view (arrowhead: corpus callosum; CV: cavum vergae). C - Coronal
transcaudate view.

The normal width of the CSP varies according to ges-
tational age. Using a biparietal diameter (BPD) of 50 mm
(20 weeks) and 80 mm (30 weeks), the CSP measures ap-
proximately 3.9 mm and 5.8 mm, respectively'!. Measure-
ments above the 95th percentile may be associated with
aneuploidies, such as trisomy 18, 21, and chromosome 22
microdeletion!!,'2, The CSP should be present in 100% of
fetuses between the 18th and 37th weeks, especially when

the BPD ranges from 44 to 88 mm. It is essential to differ-
entiate it from the anterior columns of the fornix, which
are visualized as three echogenic lines and do not contain
cerebrospinal fluid, and from the persistence of the cavum
vergae (CV), which usually disappears after the 26th week
of gestation. Proper differentiation between these structures
is crucial for diagnosis and gestational follow-up. Figure 2
displays, in an inferior axial view, the hyperechogenic lines
that belong to the anterior fornix (A) and, in a superior axial
anechoic image, the cavum vergae (B).

Figure 2. Axial sections of the cephalic pole. A - Inferior: fornices (three
hyperechogenic lines). B - Superior: cavum vergae (CV), median and
superior region.

The proper evaluation of the CSP is a crucial compo-
nent of routine ultrasound examination, as its absence or
alterations may indicate severe brain malformations, often
associated with changes in the development of the corpus
callosum and the midline of the brain.

The cavum septum pellucidum disappears in a defined
sequence, with the cavum of the velum interpositum being
the first to disappear, followed by the cavum vergae, both
around the 26th week of gestation; this is followed by the
CSP, which disappears after the 37th week. The absence of
the CSP can occur in isolation, without associated brain or
extracerebral anomalies, or it may be related to mild to mod-
erate ventriculomegaly (measured as the posterior atrium
being less than 15 mm). However, in some cases, its absence
is associated with significant brain malformations, including
holoprosencephaly, severe ventriculomegaly, agenesis or
dysgenesis of the corpus callosum, schizencephaly, and sep-
to-optic dysplasia>®'3,

Figure 3 illustrates the sagittal and anterior view of the
cavum septum pellucidum (CSP), cavum velum interposi-
tum (CVI), and cavum vergae (CV)'4,
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Figure 3 - The image illustrates the sagittal and anterior view of the types of
cavum. (CSP = cavum septum pellucidum, CV = cavum vergae, and CVI =
cavum velum interpositum)**.

CASE REPORT

A 22-year-old nulliparous patient was referred by the SUS
for follow-up in the postgraduate program of Fetal Medicine
at Clinica Gennus, associated with the Faculdade de Cién-
cias Médicas of Minas Gerais. Her personal and family history
showed no diagnosed neurological diseases, with normal labo-
ratory tests and previous ultrasounds within the normal range.

Ultrasound performed on 08/05/2023 at Clinica Gennus:
Absence of visualization of the cavum septum pellucidum
(CSP) in the axial, sagittal, and coronal sections, and identifi-
cation of mild ventriculomegaly (Figures 4-6). No other asso-
ciated structural anomalies were observed, particularly in the
posterior fossa, posterior midline, and optic chiasm.

Figure 4. Axial image of the cephalic pole at three levels showing the absence
of the cavum septum pellucidum and ventriculomegaly.

Figure 5. A. Median sagittal image of the cephalic pole showing the absence
of the cavum septum pellucidum. B. Color Doppler showing the pericalosal
artery.

Figure 6. Coronal image of the cephalic pole at three levels showing the
absence of the cavum septum pellucidum.

Complementary Evaluations:

To clarify the absence of the CSP and mild ventricu-
lomegaly, the following were performed:

Endovaginal Neurosonography: Confirmed the findings
of ventriculomegaly and absence of the cavum septum pel-
lucidum. The optic chiasms, structures of the posterior mid-
line, and posterior fossa were investigated, identified, and
found to be normal (Figure 7).

Figure 7. Fetal Neurosonography. A, B, C: Evaluation of ventriculomegaly.
Images of the posterior midline and posterior fossa. Arrows indicate the
optic chiasm.

Fetal Echocardiography: Normal, with no evidence of
structural heart diseases.

Prenatal Management: During prenatal care, cytoge-
netic studies (karyotype) or fetal magnetic resonance im-
aging (MRI) were not performed, despite the findings of
alterations in the central nervous system.

Delivery and Neonatal Evolution: Male newborn, de-
livered vaginally on 11/12/2023, at 40 weeks and 2 days
of gestation. Birth weight: 3,220 g. Length: 49 cm.

Neonatal Conditions: Discharged on the second day
of life, without apparent complications.

Postnatal Evolution: By 10 months of age, the infant
showed adequate development in cognitive, sensory,
visual, and motor aspects, with no signs of neurological
impairment. However, neurological follow-up and mag-
netic resonance imaging (pending through the SUS) were
recommended, especially due to the absence of the sep-
tum pellucidum and the mild ventriculomegaly detected
during the prenatal period.

RBUS - BRASILIAN JOURNAL OF ULTRASONOGRAPHY

VOL. 32 N° 37 - SEPTEMBER 2024 | 3




ABSENCE OF THE CAVUM SEPTUM PELLUCIDUM: MULTIDISCIPLINARY APPROACH AND DIAGNOSTIC CHALLENGES IN FETAL MEDICINE

DISCUSSION

The isolated absence of the cavum septum pellucidum
(CSP) is a condition that, in most cases, presents a favor-
able prognosis, with normal development and good out-
comes. However, as highlighted in the literature, there is a
risk of detecting additional cerebral anomalies after birth,
which can negatively impact neurological development.
Among the postnatal complications are alterations in neu-
ropsychomotor development, visual impairments such as
blindness, and hormonal dysfunctions”.

Borkowski-Tillman et al.®> highlight that, despite ad-
vancements in imaging techniques, it is difficult to guar-
antee with absolute certainty the isolated absence of the
CSP during the prenatal period, pointing to the possibility
of other undetected malformations during gestation. The
authors analyzed 47 fetuses, with 17/47 (15%) considered
to have isolated CSP defects. Approximately 14 babies
underwent neurological follow-up, and all were normal.
On the other hand, at least 50% of fetuses with associat-
ed anomalies showed abnormal results>.

Studies also show that even in cases where CSP agen-
esis appears to be isolated during the prenatal period, ad-
ditional anomalies may be diagnosed later +°7.

Damaj et al.* conducted a study with 17 cases of iso-
lated CSP agenesis, where 14 out of 17 exhibited normal
neurological development. However, in 3 out of 17 (18%)
patients displayed behavioral problems, 2 out of 17 (28%)
experienced language delays, and 3 out of 17 (18%) were
diagnosed with septo-optic dysplasia.

Di Pasquo et al."® conducted a cohort followed by a
meta-analysis, revealing that in 14% of cases (9 out of
70) of isolated CSP agenesis, an additional anomaly was
detected after birth. Genetic testing was performed on
30 cases, resulting in two abnormal outcomes (9%) — mi-
crodeletion 1pl14 and a variant of uncertain significance
(VUS) at 10p13. Among the 79 fetuses monitored, 14 out
of 79 (19%) presented with septo-optic dysplasia (SOD).
Among the 46 infants who underwent neurological fol-
low-up and did not have SOD, 3 out of 46 (6.5%) were
diagnosed with severe neurological deficits. Furthermore,
60 fetuses were considered normal when the ophthalmo-
logical tract was analyzed by ultrasound and MRI; how-
ever, 6 out of 60 (9.1% - false negative) presented with
SOD in the postpartum period. This evidence demon-
strated that an apparently normal visualization of the op-
tical pathways in prenatal imaging does not exclude the
possibility of septo-optic dysplasia. Table 1 illustrates the
findings of postnatal septo-optic dysplasia from this me-
ta-analysis, reinforcing the importance of follow-up even
when examinations appear normal in prenatal imaging.

0,19 (0,04, 0,46)

Damaj et al,, 2010 T .

Bault, 201 . 0,00 {0,00, 0,37}

Shinar ot al., 2020 .

al., 202 0,00 (0,00, 0,23)

0,38 (0,09, 0,76)

Present study, 202

combined %

0.0 01 02 03 04 05 06 07

0,00 (0,00, 0.23)

0,09 (0,01, 0,24)

proportion (5% confidence interval)

Table 1. Displays the proportion of cases of septo-optic dysplasia in
fetuses that showed normal prenatal evaluation of the optic tracts, nerves,
or chiasms.

Therefore, postnatal follow-up is crucial to monitor the
development of these children, especially in cases of absent
CSP, and should involve a multidisciplinary team, including
neurologists, endocrinologists, and ophthalmologists.

CONCLUSION

The identification of the cavum septum pellucidum is
essential in routine obstetric ultrasound starting from the
17th week of gestation, in axial cuts of the central nervous
system. It is important not to confuse the CSP with the
fornix or with the persistence of the cavum vergae.

Its absence is a significant marker of anterior cere-
bral midline defects. When the CSP is not visualized, it
is essential to conduct a detailed evaluation of the CNS,
including the optic pathways, through neurosongraphy,
magnetic resonance imaging (MRI), and 3D/4D ultra-
sound. MRI between 28 and 32 weeks and after birth
is highly recommended, as well as the performance of
invasive tests, such as karyotyping or microarray, in cases
with associated anomalies.

After analyzing these findings, we included in our fe-
tal neurosonography examination the evaluation of the
optic nerve, in addition to the investigation of the optic
chiasm. Alonso et al.!® described a method for identifying
and measuring the chiasm, nerve, and optic tract using
abdominal ultrasound. Through an axial image of the fetal
head in the transventricular plane, the probe is moved
caudally, and color Doppler is activated to identify the
circle of Willis for orientation. Figure 8 illustrates how to
identify the fetal optic chiasm, nerve, and tract.
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Figure 8. (a) Transabdominal ultrasound image of the fetal head at 26 weeks
of gestation, demonstrating an adequate view to evaluate and measure the
optic chiasm. At least the anterior orbit should be visible anteriorly and the
cerebral peduncles posteriorly; laterally, the cerebrospinal fluid appears as
an anechoic space around the echogenic X-shaped optic chiasm. Calipers
are placed at the center of the X-shaped structure, surrounded by an
anechoic cerebrospinal fluid. (b) Transabdominal ultrasound image of the
fetal head at 29 weeks of gestation at the level of the optic chiasm. Color
Doppler is activated to show that the center of the optic chiasm corresponds
to the origin of the middle cerebral artery (MCA), which arises from the
internal carotids, and the relationship of the optic chiasm with the posterior
cerebral arteries (PCA) and the posterior communicating arteries that form
the circle of Willis. (c, d) Transabdominal ultrasound images of the fetal
brain at 28 weeks of gestation, demonstrating normal optic nerves (c) and
normal optic tracts (d) '°.

Although the type of delivery depends on specific obstet-
ric indications, postnatal follow-up is necessary in all cases
of isolated agenesis of the CSP, with an emphasis on neu-
rological, endocrinological, and ophthalmological monitor-
ing. Prenatal counseling in these cases poses a challenge, as
additional malformations, such as septo-optic dysplasia and
behavioral or hormonal changes, may arise after birth, com-
promising the initial prognosis.

Unlike other CNS anomalies, such as agenesis of the cor-
pus callosum, which have more established diagnostic and
prognostic criteria, the isolated absence of the septum pellu-
cidum still lacks clear guidelines for accurate counseling. This
necessitates rigorous follow-up and effective communication
with the parents to prepare them for potential future com-
plications.

REFERENCES

1. Malinger G, Lev D, Oren M, Lerman-Sagie T. Non-visualization of the cavum
septi pellucidi is not synonymous with agenesis of the corpus callosum.
Ultrasound Obstet Gynecol. 2012;40(2):165-70.

2. Society for Maternal-Fetal Medicine (SMFM); Ward A, Monteagudo A. Ab-

sent cavum septi pellucidi. Am ] Obstet Gynecol. 2020; 223(6):B23-6.

3. Borkowski-Tillman T, Garcia-Rodriguez R, Vinals F, Branco M, Kradjen-Haratz
K, Ben-Sira L, Lerman-Sagie T, Malinger G. Agenesis of the septum pellu-
cidum: prenatal diagnosis and outcome. Prenat Diagn. 2020;40(6):674-80.

4. Damaj L, Bruneau B, Ferry M, Moutard ML, Garel C, Odent S, Adamsbaum
C, Avni F, Tréguier C, Lazaro L. Pediatric outcome of children with the
prenatal diagnosis of isolated septal agenesis. Prenat Diagn. 2010; 30(12-
13): 1143-50.

5. Belhocine O, André C, Kalifa G, Adamsbaum C. Does asymptomatic septal
agenesis exist? a review of 34 cases. Pediatr Radiol. 2005;35(4):410-8.

6. Barkovich AJ, Norman D. Absence of the septum pellucidum: a useful sign
in the diagnosis of congenital brain malformations. AJR Am ] Roentgenol.
1989; 152(2):353-60.

7. Pickup EES, Schlatterer SD, du Plessis A], Mulkey SB. Isolated absent sep-
tum pellucidum: a retrospective study of fetal diagnosis and postnatal out-
comes. Pediatr Neurol. 2022;136:8-14.

8. Lepinard C, Coutant R, Boussion F, Loisel D, Delorme B, Biquard F, Bon-
neau D, Guichet A, Descamps P. Prenatal diagnosis of absence of the sep-
tum pellucidum associated with septo-optic dysplasia. Ultrasound Obstet
Gynecol. 2005; 25(1):73-5.

9. McKusick VA, O'Neill MJE. Morsier syndrome. OMIM lInternet]. 1986 Jun
2 [Modified 2011 Nov 30, Cited 2024 Sep 30l. Available from: https://
omim.org/entry/182230.

10. Hu X, Shang N. Fetal agenesis of the septum pellucidum: ultrasonic diagno-
sis and clinical significance. Prenat Diagn. 2023; 43(6):763-72.

11. Abele H, Babiy-Pachomow O, Sonek ], Hoopmann M, Schaelike M, Kagan
KO. The cavum septi pellucidi in euploid and aneuploid fetuses. Ultra-
sound Obstet Gynecol. 2013; 42(2):156-60.

12. Pylypjuk CL, Memon SF, Chodirker BN. Utility of measuring fetal cavum
septum pellucidum (CSP) width during routine obstetrical ultrasound for
improving diagnosis of 22q11.2 deletion syndrome: a case-control study.
Appl Clin Genet. 2022;15:87-95.

13. Malinger G, Lev D, Kidron D, Heredia F, Hershkovitz R, Lerman-Sagie T.
Differential diagnosis in fetuses with absent septum pellucidum. Ultrasound
Obstet Gynecol.2005;25(1):42-9.

14. Glick Y, Amini B, Bell D. Cavum septum pellucidum. Radiopaedia.org [In-
ternetl. 2023 Apr 30 [Cited 2024 Sep 301. doi: 10.53347/rID-1066.

15. Di Pasquo E, Kuleva M, Arthuis C, Morganelli G, Ormitti F, Millischer AE,
Grevent D, Ville Y, Ghi T, Salomon LJ. Prenatal diagnosis and outcome
of fetuses with isolated agenesis of septum pellucidum: cohort study and
meta-analysis. Ultrasound Obstet Gynecol. 2022; 59(2):153-61

16. Alonso 1, Azumendi G, Romero M, Andérica JR, Herrero JR, Azumendi P,
Borenstein M. Fetal optic chiasm: three steps for visualization and measure-
ment on routine transabdominal ultrasound. Ultrasound Obstet Gynecol,
2019; 54:135-6.

JULIANA PINTO COELHO
http://lattes.cnpq.br/1971807786922122
https://orcid.org/ 0009-0002-6857-197X

ARTHUR PETTERSEN
http://lattes.cnpq.br/6513862240135154
https://orcid.org/0009-0002-3773-4625

MARCOS MURILO DE LIMA FARIA
http://lattes.cnpq.br/1872419420655138
https://orcid.org/0000-0002-3422-1448

GABRIELA HISSA
http://lattes.cnpq.br/9264666113716734
https://orcid.org/0000-0003-3037-0259

HEVERTON PETTERSEN
http://lattes.cnpq.br/7683754801504231
https://orcid.org/0000-0002-4509-5715

RBUS - BRASILIAN JOURNAL OF ULTRASONOGRAPHY

VOL. 32 Ne 37 - SEPTEMBER 2024




ABSENCE OF THE CAVUM SEPTUM PELLUCIDUM: MULTIDISCIPLINARY APPROACH AND DIAGNOSTIC CHALLENGES IN FETAL MEDICINE

MAILING ADDRESS:
HEVERTON PETTERSEN

Gennus Nucleo de Medicina Fetal
R. Jaceguai 208 - 1022 - Prado

Belo Horizonte, CEP 0.411-040
Email: hevertonpettesen@gmail.com

Scientific Editor - Heverton Pettersen

Spelling Check: Dario Alvares

Received: 02/10/24. Accepted: 10/10/24. Published: 06/11/24.
Updated: 02/12/24.

6 | RBUS - BRASILIAN JOURNAL OF ULTRASONOGRAPHY VOL. 32 N° 37 - SEPTEMBER 2024




