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ABSTRACT
Objective To describe the anatomical structures that form
the anterior (AC) and posterior (PC) complexes of the
fetal brain and to categorize their anomalies in fetuses
with cerebral abnormalities.
Methods We analyzed retrospectively volume datasets
from 100 normal fetuses between 20 and 30 weeks’
gestation. On the axial transventricular plane, our analysis
of the AC included the interhemispheric fissure (IHF), the
callosal sulcus (CS), the genu of the corpus callosum
(CC), the cavum septi pellucidi (CSP) and the anterior
horns (AH) of the lateral ventricles. The PC included
the splenium of the CC, the medial wall of the lateral
ventricles, the CS and the parieto-occipital fissure (POF).
We then categorized AC/PC findings in 32 fetuses with
agenesis of the septi pellucidi, schizencephaly, callosal
dysgenesis, cortical malformation and hypoxic-ischemic
brain injury.
Results The structures forming the AC and PC were
visible in 100% and 92%, respectively, of normal cases.
In the AC, the CSP was square-shaped in 73% of cases
and it was triangular in 27%; the AH was comma-shaped
in 92% of cases and triangular in the remainder. In the
PC, the splenium of the CC interrupted and bridged the
midline and was delimited posteriorly by the CS and the
IHF. The POF was visible posteriorly. We categorized AC
and PC abnormalities according to the main deviation
from normality in their anatomical structures. The AC
was abnormal in 30/32 cases and the PC was abnormal
in 16/32 cases. In the two cases with normal AC, the PC
was abnormal.
Conclusion Normal appearance of AC and PC seems
to be a strong indicator of fetal central nervous

system normality. Morphological abnormalities in both
complexes are robust markers of midline defects, but
not exclusively so. The majority of fetuses with cortical
malformations showed a defect in the AC. Copyright ©
2014 ISUOG. Published by John Wiley & Sons Ltd.

INTRODUCTION
In screening for fetal brain anomalies, several authors
have emphasized recently the usefulness of standardizing
the measurement of ventricular size1 , carrying out routine
examination in the axial planes of specific structures,
such as the Sylvian fissure, the interhemispheric fissure
(IHF) and the cavum septi pellucidi (CSP)2 – 4 , or using
a combination of both techniques5 . The option of
incorporating direct views to help visualize relevant
anatomical structures, such as the corpus callosum
and the cerebellar vermis, has also been discussed6,7 .
This highlights the need to continue perfecting methods
of ascertaining normal cerebral development, whilst
ensuring such methods are potentially replicable globally.
One of the most recent proposals has been to consider
the anterior complex as a group of anatomical structures
visible in the routine transventricular (TV) imaging plane
that is useful for improving the detection of midline
cerebral anomalies5 . The structures included in this
complex suggest that the range of potential suspected
lesions is broader than those related to the midline alone3 .
In fact, we believe that it is important to visualize not
only the anterior anatomical complex of the midline
but also structures located posteriorly in the midline,
in particular the splenium of the corpus callosum, the
medial wall of the lateral ventricles, the callosal sulcus
and the parieto-occipital fissure; we refer to this group of
structures as the ‘posterior complex’.
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Figure 1 (a,b) Ultrasound image and diagram of normal anterior complex in a 24-week fetus, indicating interhemispheric fissure (IHF) (1),
callosal sulcus (2), genu of the corpus callosum (3), cavum septi pellucidi (4) and anterior horns (AH). (c,d) Sagittal (c) and axial (d) planes
from a transvaginal three-dimensional acquisition in a normal 26-week fetus. Reference dot (arrow) is positioned at the level of the genu of
the corpus callosum, a structure of the anterior complex. , Cavum septi pellucidi.

The purposes of this study were: 1) to describe, in a
normal series of fetuses, both the anatomical structures
that form the anterior and posterior complexes and the
sonographic axial plane in which these can be visualized;
2) to describe and categorize, in a group of fetuses covering
a broad spectrum of cerebral pathologies diagnosed
prenatally, the anomalies visualized in both complexes.

METHODS
In order to assess visualization of both complexes and
to characterize their anatomical structures, we selected
randomly from Clinica Sanatorio Aleman’s database
for retrospective analysis three-dimensional (3D) volume
datasets obtained routinely in 100 normal fetuses aged
20–30 (mean, 24) gestational weeks. The datasets were
acquired transabdominally during 2009 using a Voluson
730 Expert (GE Healthcare Ultrasound, Milwaukee,
WI, USA) ultrasound machine equipped with a RAB
4–8-MHz probe. Our center routinely keeps back-up
copies of still images, videoclips and 3D volumes of the
different anatomical structures from all examinations. All
acquisitions were performed at the level of the TV plane,
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as reported previously8 . For the purposes of this study, all
cases were followed up by telephone until 2 years of age;
all displayed normal postnatal development.
The acquisition planes of the 3D volume datasets
were displayed with 4DView software (GE Healthcare
Ultrasound) by obtaining parallel sections from a
reference slice to show several axial planes from the
TV plane. Multiplanar correction of the axial cephalic
plane was performed to avoid oblique-plane-induced
asymmetry. The anterior complex comprised the group
of structures visible in the TV plane, corresponding, from
anterior to posterior, to: the IHF, the callosal sulcus,
the genu of the corpus callosum, the CSP and, laterally,
the anterior horns (AH) of the lateral ventricles (Figure 1).
Slicing cranially from the TV plane, the posterior complex
included, from anterior to posterior: the splenium of
the corpus callosum, the callosal sulcus, the IHF, the
parieto-occipital fissure and, laterally, the medial wall of
the lateral ventricles (Figure 2). Particular attention was
paid to the characteristics of each of these structures,
their appearance and their anatomical relationships, in
order to define a pattern of normality for this range of
gestational ages.
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Figure 2 Ultrasound images (a,c) and diagram (b) of normal posterior complex in a 24-week fetus. Part (c) shows the oblique to midline
disposition of the lateral ventricles and their choroid plexuses (lines). CP, choroid plexus; POF, parieto-occipital fissure; S and arrow,
splenium of the corpus callosum; CS, callosal sulcus; IHF, interhemispheric fissure.
Table 1 Categorization of anterior and posterior complex abnormalities according to brain pathology and findings of principal anatomical
structures in 32 fetuses
Anterior complex
Brain pathology
Holoprosencephaly
Semi-lobar/alobar
Middle interhemispheric variant
Agenesis of the septi pellucidi
Schizencephaly
Callosal dysgenesis
Complete agenesis
Partial agenesis
Hypoplasia*
Thick corpus callosum†
Malformation of cortical development
Nodular heterotopia
Periventricular heterotopia
Caudate hamartoma (TSC)
Hemimegalencephaly – PMG
Syndrome (Smith-Lemli–Opitz)
Intraventricular hemorrhage

Posterior complex

n IHF CS

GCC

CSP

AH

SCC

CS

IHF

POF

LV

2
1
4
2

NS
N
N
N

NS
N
N
N

NS
N
N
N

NS
N
NS
Atyp

Fused
N
Fused
Dysmorphic/fused

NS
NS
N
N

NS
N
N
N

NS
D
N
N

N
U
N
N

N
Fused
N
N

5
6
5
1

W
N/D
N
N

NS
N/NS
N/NS
D

NS
N/NS
Thin/NS
Thick

NS
N/Atyp
N/Atyp
Atyp

Dysmorphic
N/dysmorphic
N/dysmorphic
N

NS
NS
Thin/NS
NS

NS
N/NS
N/NS
D

N/W
N/W
N
N

N/NS/U
N/U
N/NS
U

N/parallel
N/parallel
N
N

1
1
1
1
1
1

N
N
N
D
N
N

D
N
D
N
NS
N

N
N
N
N
N
N

Atyp
N
Atyp
Atyp
N
Atyp

Dysmorphic
Dysmorphic
Dysmorphic
Dysmorphic
Dysmorphic
Displaced
unilateral

N
N
N
N
N
N

N
N
N
N
N
N

N
N
N
N
N
D

N
N
N
N
N
N

N
N
N
N
N
Dilated

*One case associated with lissencephaly and microcephaly. †Associated with nodular heterotopia. AH, anterior horn of lateral ventricle;
Atyp, atypical shape; CS, callosal sulcus; CSP, cavum septi pellucidi; D, distorted; GCC, genu of the corpus callosum; IHF, interhemispheric
fissure; LV, lateral ventricle; N, normal; NS, not seen; PMG, polymicrogyria; POF, parieto-occipital fissure; SCC, splenium of corpus
callosum; TSC, tuberous sclerosis complex; U, underdeveloped; W, widened.

We also analyzed 32 fetuses with a broad spectrum
of brain pathology (Table 1) to evaluate the anatomical
abnormalities seen in both complexes. All pathological
cases were studied with transabdominal and transvaginal
neurosonography using a Voluson E8 ultrasound machine
(GE Healthcare Ultrasound) equipped with a RAB 6D and
a RIC 5–9D probe. Diagnoses were confirmed by intrauterine or postnatal magnetic resonance imaging (MRI),
karyotyping and/or postmortem or neonatal follow-up,
allowing us to categorize anomalies detected in our case
studies according to the most obvious abnormal findings.

Definitions
The IHF was defined as ‘distorted’ if it had lost its
characteristic linear form from anterior to posterior,

Copyright © 2014 ISUOG. Published by John Wiley & Sons Ltd.

and ‘widening’ referred to an observed interhemispheric
separation. The callosal sulcus was defined as ‘distorted’
if a deviation was observed from the lateral ‘T’-shape
formed with the IHF. The corpus callosum was defined
qualitatively depending on whether it was not seen at all or
its size seemed too thin or too thick in comparison to the
normal cases studied. The AH was defined as ‘dysmorphic’
if it lacked a comma or triangular shape. Within this latter
group, we further noted those cases with a quadrangular
dysmorphic appearance, i.e. noting those whose AH
included at least one acute angle. The parieto-occipital
fissure was defined as ‘overdeveloped’ or ‘underdeveloped’
according to its appearance in comparison to normal
findings in fetuses of the same gestational age9 – 11 . Table 1
summarizes the abnormal findings in both complexes.
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Figure 3 Diagrams showing normal variation of cavum septi pellucidi (CSP) and anterior horn (AH) morphology: (a) comma shape of
AH and square form of CSP; (b) comma shape of AH and triangular form of CSP; (c) triangular shape of AH and square form of CSP;
(d) triangular shape of AH and triangular form of CSP. , Genu of the corpus callosum; CS, callosal sulcus; IHF, interhemispheric fissure.
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Figure 4 Sagittal (a) and axial (b) display of a transvaginal three-dimensional acquisition in a normal 26-week fetus. Reference dot (arrow) is
positioned at the level of the splenium of the corpus callosum, as a structure of the posterior complex. , Cavum vergae; CP, choroid plexus;
IHF, interhemispheric fissure.

RESULTS
We found that the structures forming the anterior
complex were visible in all normal cases. As shown in
Figure 1, the anterior complex includes the IHF, which
lies in a line perpendicular to the callosal sulcus. These
echogenic structures contrast with the anechoic CSP. On
the anteroposterior line from the IHF and collosal sulcus
to the CSP, the genu of the corpus callosum is seen
(Figure 1). Its appearance is subtle at around 20 weeks’
gestation, and it becomes increasingly evident as gestation
progresses. Likewise, the callosal sulcus becomes more
evident as gestation advances, with the cingulate sulcus
becoming visible at around 30 weeks at the level of the
IHF. At the TV plane, the CSP had a square form in 73%
of the normal cases and a triangular form, with anterior
base, in 27%. Lateral to the CSP, the AH had a comma
shape in 92% of the normal cases and a triangular shape,

Copyright © 2014 ISUOG. Published by John Wiley & Sons Ltd.

with lateral base, in the remaining cases (Figure 3). The
AH proximal to the transducer was not seen in only three
of the normal cases, perhaps due to the low quality of 3D
acquisition.
The posterior complex could be seen in 92% of the
normal cases, and was not visualized when the volume
acquisition was of poor quality (n = 3) or there were
artifacts (n = 5). It was obtained by slicing cranially
starting from the TV plane, in parallel axial sections.
From anterior to posterior, the splenium of the corpus
callosum had a hypoechoic sonographic appearance that
interrupted and bridged the midline (Figure 4) and was
delimitated posteriorly by the callosal sulcus and the
IHF, both of which showed a geometric layout as
described above for the anterior complex. When the
cavum vergae was present, the anterior delimitation of
the splenium was more evident. Posterior to the callosal
sulcus, the ‘diamond shape’ of the parieto-occipital
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fissure was easily visible9 . Laterally, the medial wall
of the lateral ventricle with its choroid plexus could
be seen.
The structures forming both complexes were subtle
close to 20 weeks, becoming more evident as gestation
progressed.
An abnormal anterior complex was seen in all five
cases of complete agenesis of the corpus callosum (ACC).
In each of these, widening of the IHF was observed and
the callosal sulcus, the genu of the corpus callosum and
the CSP were not visible. Moreover, in all five, the AH
was dysmorphic, forming a sharp angle at its anterior
end. In only one of the six cases of partial ACC was the
IHF distorted and the genu not visible, corresponding to
a fetus with Aicardi syndrome in which only the body of
the corpus callosum could be seen. In five of the six cases,
there was an atypical shape of the CSP (neither squarenor triangular-shaped) and there was a dysmorphic AH in
three of the six cases, none of these being quadrangular.
Among the five cases with hypoplastic corpus callosum,
the genu was thin in two and not seen in one. Two of
the five cases had a CSP atypical in shape and four had a
dysmorphic AH, with one of these having a quadrangular
shape. A displaced unilateral AH was seen in a case
of intraventricular hemorrhage Grade 3 (Figure 5). A
distorted callosal sulcus was seen in a case of hamartoma
of the caudate nucleus and also in a case of nodular
heterotopia. In both of these cases, the CSP had an atypical
shape (Figure 6).
Regarding the posterior complex, in four of five cases
with complete ACC, widening of the IHF was observed.
The splenium was not seen in any of these five cases. Of
the six cases with partial ACC the splenium was seen
in none, while the callosal sulcus was not visualized
in five. Widening of the IHF, parallelism between the
lateral ventricles and ascent of the third ventricle were
observed in the case of Aicardi syndrome. The splenium

IHF

Figure 5 Ultrasound image of an abnormal anterior complex in a
30-week fetus with intraventricular hemorrhage Grade 3, showing
asymmetrical anterior horns and displacement of the proximal
anterior horn (arrow) and increased echogenicity of the ventricular
wall. The cavum septi pellucidi is atypical in shape (arrowhead) and
the posterior horns are dilated ( ). IHF, interhemispheric fissure.

appeared thin in three of the five cases of hypoplastic
corpus callosum and was not seen at all in one case. In
these five cases the IHF was seen as normal, but in three
the callosal sulcus was not seen. The body of the lateral
ventricle was fused in a case of middle interhemispheric
variant of holoprosencephaly (HPE) (Figures 7 and 8).
The parieto-occipital fissure was not seen in two cases of
complete ACC and in one case of lissencephaly, and it was
defined as underdeveloped for gestational age in seven
cases.
Both complexes were abnormal in the two cases of
HPE. In the four cases of agenesis of the septi pellucidi, the
(b)

CS
CSP

Figure 6 Ultrasound image (a) and diagram (b) of an abnormal anterior complex in a 27-week fetus with distorted callosal sulcus (CS), thick
corpus callosum ( ) and atypically shaped cavum septi pellucidi (CSP). The neurosonographic diagnosis was syndromic microphthalmia and
heterotopia; this was confirmed postmortem.
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Figure 7 Ultrasound image (a) and diagram (b) of an abnormal posterior complex in a 24-week fetus with a middle interhemispheric variant
of holoprosencephaly. Part (c) shows intrauterine magnetic resonance image (MRI) obtained at 31 weeks’ gestation. C, interhemispheric
cyst; CP, choroid plexus; PH, posterior horn. There is an abnormal midline connection of the cerebral hemispheres and no separation of the
parietal region of the lateral ventricles (arrows).The diagnosis was also confirmed by postnatal MRI.

Figure 8 Transvaginal sagittal (a) and coronal (b) ultrasound images at 22 weeks’ gestation in same fetus as in Figure 7. Parts (c) and (d)
show corresponding magnetic resonance images at 31 weeks. Arrows indicate abnormal shape of corpus callosum. dc, dorsal
interhemispheric cyst; white asterisk, medial choroid plexus; black asterisk, fusion of parietal region of the lateral ventricles.

region of AH communication had an atypical shape, with
a ‘crescent moon’ form, though the posterior complex was
normal in all of these. In both cases of schizencephaly (one
unilateral and the other bilateral, both frontoparietal), the
CSP was atypical in shape; the AH was dysmorphic in the
unilateral case (Figure 9) and was fused in the bilateral
case, and the posterior complex was normal in both cases.

Copyright © 2014 ISUOG. Published by John Wiley & Sons Ltd.

Twelve of the 32 cases had diverse abnormalities of
cortical development, 11 of which had an abnormal anterior complex. Six of these also had associated anomalies
of the corpus callosum, the remaining five having an
atypically shaped CSP. All six of those with abnormalities of cortical development but no associated anomalies
of the corpus callosum had dysmorphic AH (Figures 10
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Figure 9 Diagram (a) and ultrasound image (b) of an abnormal anterior complex in a 23-week fetus with unilateral frontoparietal
schizencephaly (hemisphere proximal to the transducer). A distorted interhemispheric fissure (IHF), an atypically shaped cavum septi
pellucidi (CSP) and a dysmorphic quadrangular-shaped proximal anterior horn (AH) were seen. (c,d) Coronal (c) and axial (d) T2-weighted
magnetic resonance images obtained at 29 weeks’ gestation.

and 11), four of these being quadrangular-shaped
(Table 2).
Two of the 32 cases had normal anterior but abnormal
posterior complex. In one of these, the splenium was not
seen and the parieto-occipital fissure was underdeveloped
at 24 weeks, with partial ACC (Figure 12). The mother
declined antenatal karyotyping and MRI. Intrauterine
death occurred 2 weeks later and the findings were
confirmed through postmortem examination. The second
fetus had a middle interhemispheric variant of HPE and
a normal karyotype. Diagnosis was confirmed by both
antenatal and postnatal MRI. In this case, the IHF was
distorted and fused hemispheres were depicted at the level
of the posterior complex.

DISCUSSION
Axial views of the fetal head are the pillars of the basic
sonographic examination of the fetal central nervous

Copyright © 2014 ISUOG. Published by John Wiley & Sons Ltd.

system12 – 14 . Recently, visualization of the anterior
complex in axial planes has been proposed to improve
the detection of midline abnormalities5 ; these authors
went beyond the IHF and CSP to include elements
of sulcation (callosal sulcus), a segment of the corpus
callosum (genu) and the frontal horns of the lateral
ventricles.
Our study, descriptive in nature, demonstrates the
structures that form the anterior complex and their
anatomical appearance in a normal population of
fetuses between 20 and 30 weeks of gestation. Moving
cranially from the TV plane, we also describe the
posterior complex, which has additional structures
that can also be considered markers for normal
intrauterine brain development. At this gestational stage,
determination of the ultrasonographic pattern is an
essential diagnostic tool.
Several reports have demonstrated the relevance
of visualization of the CSP and its different forms,
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Figure 10 Ultrasound image (a) and diagram (b) of an abnormal anterior complex in a 23-week fetus with hypoplastic corpus callosum and
subependymal heterotopia. A dysmorphic quadrangular-shaped proximal anterior horn (AH) was seen. Parts (c) and (d) show heterotopic
gray matter nodules (arrows) protruding into the ventricles at 17 weeks (c) and at 23 weeks (d). The final diagnosis of the newborn was
congenital alveolar dysplasia and nodular heterotopia, an association that has not been described in the literature.

(b)

AH
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Figure 11 Ultrasound image (a) and diagram (b) of an abnormal anterior complex in a 26-week female fetus with nodular heterotopia. The
callosal sulcus (CS) was distorted, the cavum septi pellucidi (CSP) atypical in shape and both anterior horns (AH) were dysmorphic and
quadrangular-shaped.
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Table 2 Summary of six cases of abnormal cortical development with normal corpus callosum and normal posterior complex
Case

AC

CSP

AH

Final diagnosis

1
2
3
4
5
6

A
A
A
A
A
A

N
Atyp
Atyp
Atyp
Atyp
Atyp

D*
Fused
D*
D
D*
D*

Subependymal heterotopia; congenital alveolar dysplasia
Bilateral frontoparietal open lip schizencephaly; PMG
Unilateral frontoparietal open lip schizencephaly; PMG
Caudate and cortical hamartoma; TSC
Hemimegalencephaly; PMG; heterotopia
Nodular heterotopia

A, abnormal; AC, anterior complex; AH, anterior horn of lateral ventricle; Atyp, atypical shape; CSP, cavum septi pellucidi; D, dysmorphic;
D*, dysmorphic – quadrangular shape; N, normal; PMG, polymicrogyria; TSC, tuberous sclerosis complex.

Cc
IHF
CSP

CP

Figure 12 Transvaginal axial (a,b) and midsagittal (c) views of the anterior complex (a) and posterior complex (b) of a 23-week fetus with
partial agenesis of the splenium and rostrum of the corpus callosum (Cc). The genu is visible (arrowhead). The splenium is not seen at the
level of the posterior complex ( ). CP, choroid plexus; CSP, cavum septi pellucidi; IHF, interhemispheric fissure.

both in pathological conditions and as a variation of
normal development5,15 . Yet, in general, this structure is
considered mainly as a marker to detect abnormalities
of the corpus callosum and central nervous system
organization5,16,17 . In our series, the CSP was seen as
square- or triangular-shaped in all normal cases and
either showed an atypical shape or was not seen at all
in 25/32 abnormal cases, confirming the usefulness of
its visualization in detecting abnormalities. In the case
of intraventricular hemorrhage, the CSP has an atypical
shape, perhaps due to the midline shift produced by the
hemorrhage, which causes distortion of the IHF and AH
and deviation of that structure (Figure 5).
Both anterior and posterior complexes were effective
in suggesting the likelihood of midline abnormalities
such as HPE, including the middle interhemispheric
variant, agenesis of the septi pellucidi and the broad
spectrum of callosal dysgenesis. The IHF, the CSP and the
segment of the corpus callosum visible in both complexes
were defined as abnormal in most of these conditions.
Likewise, both cases of schizencephaly had an abnormal
anterior complex. Only one case of callosal dysgenesis
had a normal anterior but abnormal posterior complex: a
case of partial ACC with missing splenium. The callosal
sulcus was also not seen at the level of the posterior
complex in all cases of partial ACC. Nevertheless, a
limitation of examining the posterior complex in the
diagnosis of partial ACC is that, as the posterior complex
displays posterior commissural fibers, this can be either

Copyright © 2014 ISUOG. Published by John Wiley & Sons Ltd.

the splenium in normal fetuses or the posterior part of the
body of the corpus callosum in the case of short corpus
callosum.
Our study confirms that the morphology of the AH
of the lateral ventricles in the anterior complex is
comma-shaped14 or triangular-shaped in normal cases.
This triangular pattern has already been reported as
normal in other studies18,19 . We observed three possible
abnormal variants, which we defined as fused, dysmorphic
or displaced. The AHs were fused in agenesis of
the septi pellucidi, in schizencephaly and in HPE,
an observation compatible with other studies15,20 . A
dysmorphic pattern, i.e. one lacking the comma-shaped or
triangular morphology, was seen in 19/32 abnormal cases.
Of the 12 cases with abnormal cortical development,
there was some alteration of the anterior complex in
11 and the posterior complex in seven. Nine of the
twelve cases presented dysmorphism of the AH, five
of them with normal corpus callosum; in the other
four cases this dysmorphism involved a quadrangular
shape (Table 2). This shape has been described by other
authors, especially in the context of MRI findings, in
cases of white-matter lesions in preterm infants21 and
neural tube defects22 . It was also visualized in a case
of subependymal heterotopia23 , concordant with our
findings. Although further studies are needed, we suggest
that ventricular anterior dysmorphism, including the
quadrangular appearance, should be seen as an indication
to carry out fetal neurosonography or MRI for a more
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detailed study of the fetal brain, with special focus on the
cortical development. This novel observation is limited
by the lack of an exact definition of cortical development
malformations and the wide range of associated structural
brain abnormalities. Making an accurate diagnosis is
difficult when focusing exclusively on the imaging
pattern24 . The third abnormal appearance of the AH,
displacement, was observed in a case of intraventricular
hemorrhage. Figure 5 shows the external compression
of the AH and CSP and subsequent displacement. The
presence of a ‘midline shift’ in severe brain hemorrhage
is fairly well known in neonates, being a frequent
cause of neurosurgical intervention25 . Yet, it should be
remembered that asymmetrical AH is a frequent finding
in normal fetuses. Besides ventricular measurement,
preservation of the AH triangular configuration in
coronal views, thin ventricular walls showing only faint
echogenicity and lack of increase in size on follow-up
scans are clues suggesting normality26 .
Recently, it has been shown that accurate grading of
cortical development is feasible and quick on transabdominal two-dimensional (2D) and 3D ultrasound; in more
than 90% of the examinations performed by Pistorius
et al.11 , it was possible to visualize the parieto-occipital
fissure on both sides in an axial plane, cephalad to
the TV plane. This plane is slightly cephalad from the
plane of the posterior complex. The plane in which
all the structures included in the anterior complex can
be visualized is proposed in several practice guidelines
for sonographic examination of the fetal central nervous
system12 – 14 .
This study revealed four major findings. First, a
customary appearance of both anterior and posterior
complexes seems to be a strong indicator of fetal
central nervous system normality. Second, morphological
abnormalities in both complexes seem to be strong
markers of midline defects, particularly affecting the
corpus callosum. Third, morphological abnormalities
in either or in both complexes are not an exclusive
hallmark of callosal dysgenesis. The majority (11/12)
of fetuses with cortical malformations had defects in the
anterior complex and in about 50% the anterior horns
had a quadrangular shape. Fourth, systematic evaluation
of the anterior and posterior complexes could permit
more robust ultrasonographic screening and increase the
chance of detecting fetuses with brain abnormalities.
Although in our study we used 3D ultrasound for the
normal group, both complexes are simple and useful
tools that can in fact be integrated into 2D real-time
axial routine examination. Further prospective studies
involving the general population are needed to confirm
these conclusions.
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