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Antenatal diagnosis of absence of septum pellucidum
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1 | INTRODUCTION

The septum pellucidum (SP) is formed during the 8th week
of embryonic development in the folds of primordium hippo-
campus and is crossed by corpus callosum (CC). It is made
up of two membranes which represent the lateral ventricle's
wall: the laminae." It is part of the limbic system and is filled
in with cerebrospinal fluid.

The absence of SP (ASP) is a rare cerebral disease
whose prevalence in a general population is between 2
and 3/100 000 according to several studies.”™ ASP is ei-
ther a septal disruption or the result of an agenesis of the
SP. Also, it can be partial or complete, and congenital or
acquired.5

The absence of septum pellucidum can be associated with
other cerebral anomalies such as CC agenesis, septo-optic
dysplasia, Arnold-Chiari malformation, schizencephaly, or
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The absence of septum pellucidum (ASP) is a rare disease, which affects the struc-
ture of the brain. It is either isolated or associated with various congenital brain mal-
formations. The diagnosis of ASP can be performed by second-trimester ultrasound.
When the ASP is isolated, prenatal counseling is optimistic regarding neurological

outcome, but there is a 20% risk of septo-optic dysplasia in the neonate.

cerebral MRI, limbic system, prenatal diagnosis, Septal agenesis, septo-optic dysplasia, Septum

holoprosencephaly.3 In such cases, the prognosis depends
mainly on the associated brain anomalies.

On the contrary, the neurological prognosis is poorly
known when the ASP is isolated. Thus, prenatal counseling is
difficult, in particular regarding the question of whether a ter-
mination of pregnancy for fetal anomalies (TOPFA) should
be considered. This study aims to close this gap through 4
case reports for which an isolated ASP was diagnosed in the
prenatal period.

2 | CASES REPORTS

The sonographic examinations described below were per-
formed using either an Aloka or Voluson E8 ultrasound
machine equipped with 3.5 to 14 MHz abdominal and trans-
vaginal probes. The cases are summarized in Table 1.
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Summary of the cohort of 4 cases of absent septum pellucidum

TABLE 1

Gestational

Other morphologic

Cerebral abnormalities

Gestational age
at diagnosis
(WG)

22

Final

Neurological Endocrine

age at delivery

MRI at
(WG)

Karyotype,
CGH array

abnormalities detected at

US examination

associated detected at US

examination

diagnosis

evaluation

evaluation at birth

32 weeks

Case

GH and Septo-optic

Dysexecutive

37+4

Not performed Hypointense

No

No

dysplasia

TSH

syndrome

pituitary gland

deficiency

Normal 40+ 2 Normal Normal ASP and

Normal

Esophageal atresia, SUA

No

22 +5

2

esophageal
atresia

Isolated

Normal Normal

Normal 39

Normal

No

No

32

ASP
ASP and

Normal

Left monoparesis,

38

CC dysgenesis,

Normal

No

Thin CC

27+5

4

opercular
dysplasia

language delay

perisylvian

microgyria

Abbreviation: ASP, The absence of septum pellucidum.

21 | Casel

The mother was a 21-year-old primigravida with no medi-
cal history but who smoked tobacco during the pregnancy.
First-trimester ultrasound (US) screening was not performed,
and second-trimester screening US was performed late, at
26 weeks of gestation (WGQG), after which she was referred for
a suspicion of ASP.

Sonographic examination was performed in our institution
at 26 WG and 6 days, and an isolated ASP was diagnosed: The
frontal horns of lateral ventricle were fused in the anterior com-
plex (Figure 1). The CC was normal, and there was no ventricu-
lomegaly. The cerebral gyration seemed normal. MRI at 32 WG
confirmed the US examination and showed a normal optic track
and chiasma. There was a hypointense pituitary gland. The cou-
ple did not consent to an amniocentesis.

A full-term 2960-g female was born by C-section, at the
mother's request because of breech presentation. The neonate
was hypoglycemic despite a normal endocrine dosage. MRI
was performed at 2 months due to an abnormal visual be-
havior. It showed septo-optic dysplasia and suspected frontal
schizencephalic clefts. A second postnatal MRI was per-
formed because of a head trauma, which showed hypoplasia
of the optic track and pituitary gland, and ventricular sep-
tum agenesis. There was also a suprasellar cyst that shifted
the anterior portion of the pituitary stalk and contained an
ectopic posterior pituitary gland. Biological testing showed
hyponatremia, as well as thyroid-stimulating hormone (TSH)
and growth hormone deficiencies. Clinically, the child had
visual dyspraxia. The diagnosis of septo-optic dysplasia was
confirmed, and a multidisciplinary follow-up was organized.
The child is now 5 years old, has a dysexecutive syndrome,
and attends a school for children with disabilities.

22 | Case2

The patient was a healthy 19-year-old primigravid woman
with no medical history, married to her first cousin. She was

FIGURE 1

Coronal US performed at 26 WG and 6 d showing
the square fused frontal horns
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referred at 22 WG because of a suspicion of isolated ASP at
the second-trimester screening US.

The first-trimester US at 11 WG and 6 days was normal,
with a nuchal translucency (NT) of 1.5 mm for a craniocau-
dal length (CCL) of 50.3 mm. A 2D US examination was
performed at 22 WG and 5 days (Figure 2) and revealed
an ASP. The associated cerebral imaging was normal, but
there was a single umbilical artery, a right aortic arch, a
small stomach, and a polyhydramnios. Esophageal atre-
sia was suspected. An amniocentesis was performed, and
karyotype and CGH array were normal. MRI performed at
32 WG confirmed that there was an isolated ASP. The ce-
rebral gyrations as well as the CC, the chiasma, the optic
track, and the MRI signal for the pituitary gland were nor-
mal for the gestational age. MRI was also suggestive of
esophageal atresia.

A full-term 2830-g male was born after normal delivery.
Grade 3 esophageal atresia was confirmed, and surgery was
performed on the first day postnatally. From a neurological
standpoint, an MRI at 12 months revealed thoracic and lum-
bar syringomyelia as well as an ASP. The neurological as-
sessment was normal. The child is now 4 years old and has
normal development.

23 | Case3
The patient was a 33-year-old primigravida, who was obese
and had uterine fibromas, with no other medical history. She
was referred at 32 WG because of a suspicion of ASP.
First-trimester screening US was normal at 12 WG and
4 days, with a NT of 1.2 mm for a CCL of 63.6 mm, and
the second-trimester screening US was reported as normal.
Third-trimester screening US examination showed a partial
isolated ASP (Figures 3,4). The karyotype and CGH array
obtained by amniocentesis were normal, and the MRI per-
formed at 32 WG confirmed the isolated ASP (Figure 5). The
rest of the examination was normal.

FIGURE 2 Axial section at 22 WG and 5 d. Anterior horns are
merged

FIGURE 3 Axial US at 32 WG and 4 d. The wall of the
ventricle can be mistaken for the columns of the fornix

FIGURE 4

callosum

Sagittal MRI performed at 32 WG. Short corpus

FIGURE 5 T2-weighted MRI at 32 WG, coronal view showing
perisylvian microgyria on the right side
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A full-term 2740-g was delivered by C-section because of
an obstructing myoma. The endocrine and neurological eval-
uation performed after birth were both normal. Neurological
assessment was normal at 6 months. The child is now 2 years
old and has normal neurological development.

24 | Cased

The patient was a 33-year-old healthy multigravida (third
pregnancy) with no medical history. She was referred at 27
WG for suspicion of ASP. The couple was not related.

On the first-trimester US, the NT was 1.4 mm for a CCL
of 52 mm. Because of adverse conditions (fibroids) during
second-trimester US, a supplementary scan was performed at
27 WG and 5 days, which diagnosed ASP. It also revealed a
thin CC (32.4 mm, which is under the fifth percentile accord-
ing to Achiron curve.® There was no ventriculomegaly. Fetal
karyotype and CGH array obtained by amniocentesis were
normal. The MRI performed at 32 WG revealed a midline ce-
rebral abnormality (ASP, CC dysgenesis [Figure 4]) and a ce-
rebral gyration anomaly, with perisylvian polymicrogyria on
the right side (Figure 5). An ischemic stroke was suspected.
Platelet-specific antibodies were not found. Despite counsel-
ing suggesting a high likelihood of poor neurological out-
come, the couple did not request a termination of pregnancy.

A full-term girl was delivered normally. The neurological
assessment was normal after birth. The child is now 2 years
old and has a left monoparesis and a language delay. An ASP
with bilateral opercular dysplasia has been diagnosed.

3 | DISCUSSION

In the 4 cases described, an ASP was diagnosed by prenatal
US examination. The ASP appeared isolated in terms of pre-
natal neuro-imaging in 3 cases; however, one of these was
found to have a SOD during the neonatal period.

The septal area is visualized from 18-20 WG. On an axial
section, the SP is an anechoic square with thin walls in the
median line of the anterior complex. On a slightly lower sec-
tion, this anechoic square is crossed in its length by thin echo-
genic lines, which are the columns of the fornix.""® They can
be mistaken for the cavum pellucidum: This can create false
negatives (Figure 3).19 Complementary coronal and axial
sections are needed if in doubt.® In case of ASP, the anterior
horns of lateral ventricles are fused on the median line and
look like a “butterfly wing.” Also, cases of ASP often have
ventriculomegaly and a horizontalization of the ventricle's
roof. In some cases, the CC is thin and the columns of the
fornix are not Inerged.8

Academic societies recommend visualizing the ante-
rior complex during the morphological US examination, '’
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which is usually performed around 22 WG in France. There
are few reports on ASP diagnosed in utero.'"™ Their di-
agnoses are generally performed during the third-trimester
US.'121% 1y two of our cases and in Pilliod's series,13 di-
agnoses were made earlier during the morphological US.
In the two other cases, the diagnosis was delayed because
of adverse conditions (fibromas and maternal obesity).
Indeed, the evaluation of fetal anatomy is more difficult on
overweight women because of the impaired acoustic win-
dow,15'18 and the detection of anomalous fetuses is 20%
lower compared to patients with normal BML'® The US ve-
locity setting can be lowered to less than 1540 m/s 5 to im-
prove the image quality of mid-trimester fetal sonography in
obese women. In France, a recent investigation in perinatal
health showed that more than 30% of pregnant women are
overweight or obese."”

When an ASP is diagnosed, the prognostic evaluation of
the neurological outcome depends on the associated cerebral
anomalies. Thus, the challenge for prenatal diagnosis is to de-
termine whether the ASP is isolated or not. Thus, the fetal in-
vestigation should include an amniocentesis for karyotyping
and CGH array and a fetal cerebral MRI, which is most in-
formative around 32 WG. It is worth noting that the prenatal
and postnatal imaging are very similar.® In our fourth case,
fetal MRI showed that the ASP was due to a septal disruption
which is the result of a cerebral stroke: the ASP was only the
tip of the iceberg.

The neuropsychological and the neurological eval-
uations are generally good in the case of an isolated
ASP. 101113 Damaj et al reported the largest cohort of patient
with isolated ASP diagnosed during the prenatal period,
with follow-up for neurological and cognitive-behavioral
outcomes. Among 17 patients, 3 had behavioral and neuro-
logical problems, which were visual-spatial dyspraxia and
language delay. When an isolated ASP is suspected, prenatal
counseling is difficult because SOD cannot be dismissed in
utero, since it is not detected by prenatal cerebral imaging
by US and MRI in one-half of cases.” SOD was determined
after birth 1 of 4 cases in our cohort, in 3 of 17 cases in
the series of Damaj et al'' and 2 of 8 cases in the series of
Pilliod et al'® The spectrum of SOD is characterized by hy-
poplasia of the chiasma and optical tracks, hypopituitarism
and midline cerebral anomalies. There is an ASP in 60%
of the cases. The symptoms of the pathology are variable,
and its prognosis depends on their severity.lz’zo’21 The chi-
asma, optic track, and pituitary gland are hard to visualize
by US because of their thin structure.”? Hence, a cerebral
MRI should be performed during the neonatal period when
an isolated ASP is suspected. Lepinard et al’! proposed to
measure estriol concentrations in maternal blood and urine
to determine if the pituitary gland is damaged. Indeed, the
resulting adrenal insufficiency causes a decrease of estriol
concentrations in the mother's blood in case of fetal ACTH
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deficiency. Those tests are not routinely performed, and the
severity of SOD is not correlated with the maternal estriol
concentration.

Isolated ASP has no known genetic origin. In contrast, the
etiology of SOD, while it is still poorly known, has genetic
cause involving genes such as HESX1. HESX1 is a homobox
gene that controls pituitary organogenesis and in particular
the formation of the pituitary precursor, the Rathke's pouch.20
Thus, an amniocentesis should be performed when there are
morphological anomalies on the sonographic examination.

Given its role in the limbic system, the septum pellu-
cidum (SP) plays a role in the attention and the emotions. At
6 months of age, 85% of children no longer have a SP.” Many
studies have linked psychotic disorders such as schizophrenia
with ASP.>*?* The meta-analysis by Trzesniak et al® con-
firms this link when the septum is large.

In conclusion, ASP is a rare anomaly that can be diag-
nosed at second-trimester US examination, when the anterior
complex is carefully analyzed. In case of poor technical con-
ditions (overweight, fibroids, fetal presentation, anamnios,
...), an intermediate US examination at 26 WG should be
performed to complete the screening. Prenatal investigations
in case of ASP should include an amniocentesis for karyo-
typing and CGH array, and a fetal cerebral MRI in order
to determine whether the ASP is isolated or not. Antenatal
counseling may be optimistic when the ASP is isolated, but
must mention the 20% risk of a diagnosis of SOD in the neo-
natal period.
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