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Measurement of the Great Vessels in the
Mediastinum Could Help Distinguish
True From False-Positive Coarctation
of the Aorta in the Third Trimester

Maciej Stodki, MD, PhD, Jack Rychik, MD, PhD, Tomasz Moszura, MD, PhD,
Katarzyna Janiak, MD, PhD, Maria Respondek-Liberska, MD, PhD

Objective. We investigated the utility of analyzing prenatal mediastinal measures of the great arteries
in distinguishing true coarctation of the aorta (CoA) from false-positive CoA. Methods. All fetuses in
this study had suspicion of CoA based on the presence of right-left heart disproportion. We defined 3
study groups: group 1, true fetal CoA; group 2, false-positive fetal CoA with a narrow aortic arch; and
group 3, false-positive fetal CoA without a narrow aortic arch. Results. In group 1, the mean medi-
astinal pulmonary artery (PA) to ascending aorta (Ao) diameter ratio + SD was 2.03 = 0.48, and in
group 2, the ratio was 1.60 = 0.23. The difference was statistically significant (P = .0018, t test). In
group 3, the mean PA:Ao ratio was 1.35 = 0.14. The difference between groups 1 and 3 was statisti-
cally significant (P = .0002, t test). In our study group, for a PA:Ao ratio of 1.60, sensitivity was 83.0%;
specificity, 85.0%; positive predictive value, 62.5%; and negative predictive value, 94.0%.
Conclusions. In the third trimester, the main PA:Ao ratio as measured in the fetal mediastinum can be
a helpful tool in distinguishing true CoA requiring neonatal cardiac surgery from false-positive CoA and
simple disproportion requiring medical attention but no surgery in the first month of postnatal life. Key
words: coarctation of the aorta; great vessels; mediastinum; third trimester.

Abbreviations ntenatal diagnosis of coarctation of the aorta

Ao, ascending aorta; CoA, coarctation of the aorta; PA, (CoA) is a challenge, although it is critically
pulmonary artery . !

important for early treatment of the neonate.!

Echocardiography allows for identification of

groups at high risk but does not predict with certainty the

presence of a CoA after birth. Echocardiographic markers

suggestive of CoA in the fetus are many and include a
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visual disproportion in size between the ventricles,
with the right heart larger than the left, visualization of
a narrow aortic isthmus or aortic shelf, the presence of a
left superior vena cava, and a bicuspid aortic valve.*!!
However, these prenatal findings are nonspecific for pre-
dicting a postnatal diagnosis of CoA (Figures 1 and 2).

In the third trimester of pregnancy in an otherwise
structurally normal heart, substantial right-left heart size
disproportion raises the possibility of the diagnosis of
CoA with the need for delivery at an appropriately
equipped center for performance of a cardiovascular
evaluation and postnatal echocardiography. However,
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Figure 1. False-positive diagnosis of fetal CoA at 34 weeks: dis-
proportion in the 4-chamber view.

oftentimes in such cases, prenatal evaluation
reveals a false-positive finding in which the post-
natal echocardiogram may be normal, and par-
ents are unnecessarily stressed. To better predict
the presence of CoA, we investigated the utility
of analyzing prenatal mediastinal measurement
of the great arteries in distinguishing true from
false-positive CoA.

Material and Methods

We performed a retrospective analysis of fetuses
suspected of having CoA. All fetuses had suspi-
cion of CoA based on the presence of right-left

Figure 2. False-positive diagnosis of fetal CoA at 34 weeks
(another fetus): long-axis view of the fetal aortic arch showing a
narrow transverse aortic arch (3.90 mm), narrow aortic isthmus
(arrow), elongated fetal aortic shelf (ductal aneurysm in the dif-
ferential diagnosis), and descending aorta of 5.70 mm. Neonatal
echocardiographic findings were normal.

heart disproportion, defined as right atrium larger
than left atrium, right ventricle larger than left ven-
tricle, and tricuspid valve larger than mitral valve
(minimum ratio, 1.6) on the 4-chamber view.
Additional inclusion criteria were as follows: (1) a
foramen ovale larger than 4 mm, to rule out pre-
mature closure or restriction of the foramen ovale;
(2) good-quality imaging of the fetal upper medi-
astinum with visualization of the 3-vessel view,
allowing measurements in a single tomographic
plane of the main pulmonary artery (PA) before
bifurcation and the ascending aorta (Ao)'>%; (3)
fetuses with disproportion in the mediastinum
between the right and left sides with the PA at least
2 mm larger than the Ao (Figures 3 and 4); (4) a
ductus arteriosus pulsatility index of greater than
2.0, to exclude premature ductal constriction as a
cause of right-left disproportion; and (5) neonatal
echocardiography performed in our center. The
exclusion criteria were as follows: (1) extracardiac
malformations; (2) twin gestation; and (3) other
complex cardiac anatomy such as an interrupted
aortic arch, Shone syndrome, and hypoplastic left
heart syndrome. No pregnant woman was taking
medication. All neonates were delivered in our
institution. Postnatal CoA if present was diag-
nosed by neonatal echocardiography and con-
firmed after birth.

Patients were divided into 3 study groups: group
1, true fetal CoA by the presence of fetal right-left
disproportion and a narrow aortic arch with con-
firmed CoA after birth (n = 12); group 2, false-
positive fetal CoA by virtue of the presence of fetal

Figure 3. Fetus from Figure 1 with a mediastinal PA:Ao ratio
of 1.42. The neonate had pneumonia, anemia, and normal
echocardiographic findings.
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right-left disproportion and suspicion of a nar-
row aortic arch but a normal aortic arch at neona-
tal evaluation (n = 20); and group 3, false-positive
fetal CoA by virtue of the presence of fetal dispro-
portion without a narrow aortic arch and normal
neonatal echocardiographic findings (n = 20). We
measured the aortic arch in the long-axis view of
the aorta (Figure 2) and defined a narrow aortic
arch in the third trimester of pregnancy as less
than 4 mm.” Detailed retrospective analysis of fetal
echocardiograms with a focus on measurement of
the mediastinal great vessels was performed.
A ttestwas used to distinguish differences between
the groups, with P < .05 indicating significance.

Results

Data for the 3 study groups, including the num-
ber of fetuses in each group, mean maternal age,
gestational age, mean fetal weight, heart area to
chest area ratio, isthmus size, PA diameter, and
Ao diameter (as measured in the 3-vessel medi-
astinum view) are provided in Table 1.

In group 1, the mean mediastinal PA:Ao ratio +
SD was 2.03 + 0.48, and in group 2, the ratio was
1.60 £ 0.23. The difference was statistically signif-
icant (P = .0018, ¢ test; Figure 5). In group 3, the
mean PA:Ao ratio was 1.35 + 0.14. The difference
between groups 1 and 3 was statistically signifi-
cant (P =.0002, ¢ test; Figure 5).

In our study group, for a PA:Ao ratio of 1.60,
sensitivity was 83.0%; specificity, 85.0%; positive
predictive value, 62.5%; and negative predictive
value, 94.0%.

Figure 4. Mediastinum in true fetal CoA with a PA:Ao ratio of
2.20. The neonate underwent cardiac surgery.
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Discussion

Prenatal diagnosis of CoA, although possible, is
still a very difficult diagnosis to make accurate-
ly.415 Tt is important because prenatal diagnosis
of CoA improves survival and reduces neonatal
morbidity.! In addition, a false-positive diagnosis
of CoA creates unnecessary parental stress and
anguish for a neonate that will end up with a nor-
mal heart.

Severe CoA has been reported as early as 14 to
16 weeks’ gestation.® However, there might also
be a normal-appearing heart in the first and sec-
ond trimesters, and CoA may present later on in
the third trimester. The possibility of progression
from a normal aortic arch to a hypoplastic aortic
arch and CoA during fetal life has been recog-
nized previously.® In addition, it is also possible
to have a normal aortic arch during fetal life and
then have CoA later on during postnatal or adult
life.16

One might think that the easiest way to diagnose
CoA in the fetus is through visualization of the
aortic arch on a longitudinal view, 2-dimensional
sonogram, or 3-dimensional reconstruction.’
Unfortunately, this is not possible in every case
because of the fetal position or technical prob-
lems. Second, the size of the aortic isthmus after
30 weeks’ gestation becomes relatively smaller
compared to the descending aorta and may be a
source of false-positive diagnoses (Figure 2).

In our study, we were interested in focusing on
borderline CoA in late gestation, in which evi-
dence of a discrete CoA narrowing or shelf was
absent. All fetal echocardiograms were obtained
after 26 weeks’ gestation and were based on the
3-vessel view. The value of analyzing 3-vessel and
trachea views was initially proposed by Yoo et al'?
and Yagel et al,'* and the notion of analyzing the
fetal mediastinum and 3-vessel view for possible
detection of CoA was introduced by Vinals et al.'”
They suggested that mediastinal disproportion
between the PA and Ao may be a marker but did
not provide specific measurements.

Our goal was to calculate the main PA:Ao diame-
ter ratio in the mediastium (as shown in an exam-
ple, measurements were taken in a single line
going across the 3 vessels). We consider this an
easy approach to perform, which can be used by
less experienced sonographers (Figures 3 and 4).

Stodki et al
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Table 1. Comparison of Data From the 3 Study Groups

Parameter

Group 1, True CoA

Group 2, False + CoA

Group 3, False + CoA

Characteristics

Fetuses, n
Maternal age, y

Gestational age,

Fetal weight, g
HA:CA ratio

Ao isthmus, mm
PA diameter, mm
Ao diameter, mm

PA:Ao ratio
Birth weight, g
Survivors, %

Disproportion and narrow
aortic arch isthmus, CoA
confirmed after birth

Disproportion and narrow aortic
arch isthmus, no CoA after birth

Disproportion without narrow aortic
arch, no CoA after birth, normal
neonatal echocardiographic findings

12 20 20
28.20 + 4.80 28.40 + 4.40 27.20 £ 5.40
wk 31.50 + 4.30 34.00 + 2.48 33.60 + 4.60
1939 + 962 2517 £ 695 3393 + 488
0.36 £ 0.05 0.38 £ 0.06 0.35+0.03

2.5-4.0 3.0-4.0 4.1-6.0

8.47 =+ 2.05 9.90 £ 1.25 8.50 £ 1.76
421 +1.83 5.50 £ 0.80 6.60 + 1.44
2.03 £0.48 1.60 = 0.23 1.35+0.14
2920 £ 570 2986 + 559 3393 + 488

50 100 100

Values are mean = SD unless otherwise indicated. CA indicates chest area; and HA, heart area. Statistics for PA:Ao ratio in groups 1
and 2: P =.0018, t test. Statistics for PA:Ao ratio in groups 1 and 3: P = .0002, t test.
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Our data show that this ratio may distinguish
between a fetus with CoA requiring neonatal
intervention and a fetus with simple dispropor-
tion in great arterial size but a heart not requiring
neonatal intervention for CoA.

The disproportion in the great arteries is prob-
ably related to blood flow redistribution in cases
of a narrow transverse arch or aortic isthmus or
CoA. In these circumstances of increased resis-
tance at the any point of the left ventricular out-
flow tract, the blood flow would mainly be
redistributed via the tricuspid valve and right
ventricular outflow tract. It can be only a tempo-
rary redistribution that normalizes after birth or
a permanent redistribution seen in cases requir-
ing cardiac surgery after delivery.

Figure 5. Statistical analysis.
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Further questions can be asked with the use of
this index of disproportion between the main PA
and Ao in the mediastinum. Is it possible to distin-
guish CoA from an interrupted aortic arch? Will
the degree of disproportion potentially predict
for the development of late postnatal CoA?
Application of this index in the fetus with follow-
up in future studies may address these questions.

Our study had the following limitations. Our
approach was dedicated only to a selected group of
fetuses and neonates with suspected or proved
CoA, which required cardiac surgery in the first
month of life. We recommend a neonatal echocar-
diogram for any fetus with substantial right-left
disproportion. It would be interesting to follow
patients with false-positive CoA during the first year
of life to see whether CoA develops later on. We did
not focus on false-negative cases in this study group
or on additional measurements done by other
groups because our intent was to add one new
piece of valuable information to the spectrum of
fetal cardiovascular sonography. We did not make a
differential diagnosis for false-positive cases, but we
excluded a restricted foramen ovale and other
structural cardiac and extracardiac anomalies.

Before the PA:Ao ratio of 1.60 becomes more
clinically applicable, we need to evaluate a larger
population. Despite an overlap between normal
cases and true CoA (Figure 5), our numbers are
helpful for identifying cases needed further evalu-
ation and special attention. Our method is simple
to use in daily life, as opposed to sophisticated
methods of analysis presented before.!

J Ultrasound Med 2009; 28:1313-1317



In conclusion, in the third trimester, the main
PA:Ao diameter ratio as measured in the fetal
mediastinum can be a helpful tool for distin-
guishing true CoA requiring neonatal cardiac
surgery from false-positive CoA and simple dis-
proportion requiring medical attention but no
surgery in the first month of postnatal life. Taking
into consideration that fetal CoA continues to be
very difficult to diagnose despite advances in
technology;'® we think that our data can con-
tribute to improved counseling for parents.
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