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Moving forward: early diagnosis of fetal

spinal defects

Moving prenatal diagnosis and screening
to earlier stages of pregnancy has probab-
ly been the most important progress in
the field of Fetal Medicine in the recent
years. Screening for chromosomal abnor-
malities is the most obvious example; the
sensitivity of screening for Down syndro-
me by maternal age only (1980s - early
1990s) was only 30%, which rose to 60%
by second-trimester biochemical tests
(late 19805 - early 1990s) and is nowa-
days as high as 95 % with the implementa-
tion of first-trimester screening with ult-
rasound and biochemical markers [1].

Aby-product of the advent of first-trimes-
ter screening for chromosomal abnorma-
lities is that examiners became increasin-
gly familiar with early fetal anatomy. As a
result, nearly half of all major fetal struc-
tural defects can currently be detected at
the 11-14 weeks’ scan if a structured ex-
amination of the fetal anatomy is perfor-
med, and this includes virtually all cases
of acrania, alobar holoprosencephaly,
exomphalos, gastroschisis, megacystis
and body stalk anomaly [2]. However, the

detection rate of spinal defects in early
pregnancy has been notoriously lower
than that, as only 14% of the cases with
open spina bifida were picked up at the
first-trimester scan in the Syngelaki et al.
series [2].

These rates are very likely to improve
through the examination of a novel first-
trimester ultrasound marker, the so-
called intracranial translucency (IT). Int-
racranial translucency, which essentially
represents the early fourth cerebral ven-
tricle, was first described by Chaoui et al.
in 2007 as an anechoic space between the
brain stem and choroid plexus [3] (© Figu-
re 1A).

In cases with spina bifida the fourth ven-
tricle is compressed through caudal dis-
placement of the brain stem, and IT is usu-
ally obliterated. Additional measure-
ments and ratios of the posterior fossa
have also been proposed in order to im-
prove sensitivity [4 5], and abnormal
measurements (obliteration or dilation)
have been reported in various CNS de-

Fig. 1 Normal imaging of the first-trimester posterior fossa (A), and, obliteration of the normal int-
racranial translucency in an 11+ 3 weeks’ fetus with open spina bifida (B, marked with asterisk);

T: thalamus; M: mesencephalon; S: brain stem; MO: medulla oblongata; IT: intracranial translucency;
CM: cisterna magna
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fects, such as diastematomyelia [6], Dan-
dy-Walker complex [7] or Blake’s pouch
cyst [8]. Similar to nuchal translucency, IT
can be measured using a semi-automated
algorithm, with high reproducibility [9]. A
large prospective multicentre study in
Germany very recently reported 100%
sensitivity (11/11) for open spina bifida by
structured examination of the first-tri-
mester posterior fossa [10].

In the case of © Figure 1B, obliteration of
the fetal IT at 11+2 weeks (CRL 48 mm)
led to the identification of a lumbar defect
measuring 5.2x2.4mm (¢ Figure 2A,B)
before the disruption in the architecture
of the spine becoming visible (¢ Figure
2C),in a couple with no known risk factors
for CNS defect. The parents were coun-
selled about the diagnosis and opted for
termination of pregnancy at 12 weeks.

The rationale for early detection is that it
offers the parents time to digest the news
and realize their feelings, facilitates them
in their decision-making process and les-
sens the degree of psychological and phy-
sical strain should they opt for a termina-
tion. One might argue that the earlier the
diagnosis, the easier the parents might de-
cide to terminate pregnancy, which for
some might pose an ethical question. Alt-
hough there is not nearly enough data for
the case of structural defects, the para-
digm of chromosomal abnormalities
shows that gestational age at diagnosis
mostly influences parents’ decision for
mild and moderate rather than severe ab-
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Fig. 2 Disruption of the continuity of the skin in the lumbar area in the fetus of Figure 1B, in a coronal plane (A) and axial plane (B), with apparently normal
architecture of the lumbar spine on 3D reconstruction (C).

normalities [11]. Anyhow, moving earlier
in pregnancy appears to be the way for-
ward, and, as many experts believe, a
combination of maternal characteristics
and history together with specific biophy-
sical and biochemical tests in the first tri-
mester will enable providers to predict
many pregnancy complications [12] and
produce a triage model which will result
in tailored subsequent obstetric care.
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