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Use of 4-Dimensional Sonography in the Measurement of Fetal Great
Vessels in Mediastinum to Distinguish True- From False-Positive
Coarctation of the Aorta

To the Editor: We read with great interest the
study “Measurement of the Great Vessels in the
Mediastinum Could Help Distinguish TrueFrom False-Positive Coarctation of the Aorta in
the Third Trimester,”1 published in the October
2009 issue. In this article, the authors described a
technique allowing the identification of coarctation of the aorta (CoA) by measuring the ratio
between the pulmonary artery (PA) and ascending aorta (AO) at the level of the fetal mediastinum. Prenatal diagnosis of CoA is one of the
most challenging topics in obstetric ultrasound,
and this condition is either frequently missed or
associated with false-positive diagnosis.2 This is
mainly due to the difficulties of the operator to
properly visualize the great arteries in the presence of a disproportion between ventricular size.
Because prenatal identification of CoA is of
paramount importance for early neonatal treatment to substantially reduce neonatal mortality,3
methods simplifying its diagnosis would be
extremely beneficial.
Four-dimensional (4D) sonography with spatiotemporal image correlation (STIC), by allowing acquisition of the fetal cardiac volume and
reconstruction of a cine loop cardiac cycle from
which different cardiac planes can be identified
and analyzed,4 reduces operator dependency.
There is evidence that this approach may help in
the identification of CoA.5
We tested this new technique on 18 fetuses
with ventricular disproportion selected from our
4D cardiac volume database. None of the fetuses
showed associated congenital heart anomalies.
The mean gestational age at 4D acquisition was
30 weeks (range, 26–34 weeks). Diagnosis of CoA
was confirmed postnatally in 8 cases, while in
the remaining 10 fetuses, a normal heart was
shown.

Four-dimensional volumes of the fetal heart
were acquired by the STIC technique with a
Voluson E8 ultrasound machine (GE Healthcare,
Kretztechnik, Zipf, Austria) equipped with a 4- to
8-MHz transducer, according to a previously
reported technique,6 starting with a reference
plane from the 4-chamber view. Volumes were
analyzed offline with the use of 4D View version
9.0 software (GE Healthcare, Kretztechnik). From
the 4-chamber view in plane A, scrolling was performed through the volume data set along the
plane of acquisition toward the fetal neck, as
indicated by Espinoza et al7 (Videos 1 and 2)
When the 3-vessel view section was identified in
plane A, the sizes of both the PA before its bifurcation and the AO were obtained (Figure 1). The
PA/AO ratio was significantly lower in fetuses
with CoA compared to those with a normal heart
(mean ± SD, 2.12 ± 0.36 versus 1.31 ± 0.28; t =
5.37; P < .0001).
Our findings confirm the data of Slodki et al1
and support the value of 4D echocardiography in
identifying true CoA among fetuses with ventricular disproportion.
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Figure 1. Multiplanar displays of the 4-chamber view of 2 fetuses with evident ventricular disproportion; ao indicates ascending
aorta; lv, left ventricle; pa, pulmonary artery; and rv, right ventricle. A, Fetus with a postnatal diagnosis of a normal heart.
B, Fetus with CoA. C and D, Multiplanar displays of the 3-vessel views of, respectively, the fetus in A (normal heart) with a PA/AO
ratio of 1.07 and the fetus in B (CoA) with a PA/AO ratio of 1.97.
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