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Fetal cardiac circulation in isolated aortic atresia

assessed with ultrasound
[zole aortik atrezide fetal kardiyak dolasumin ultrason esliginde degerlendirilmesi
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Congenital heart diseases are common, with an incidence of more
than 8 in 1000 live births. Aortic atresia is a rare diagnosis and its prog-
nosis is very poor. In this article, we present a case of isolated aortic
atresia, a very rare cardiovascular anomaly, and its fetal ultrasound
findings which include blood flow at foramen ovale from left to right,
right deviation of the interventricular septum, dysfunction of the mitral
valve and cardiomegaly. Aortic stenosis should be considered in the
differential diagnosis of aortic atresia. However, in the case of severe
aortic stenosis and/or accompanying ventricular septal defect, differ-
ential diagnosis may not be done.
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Introduction

Congenital heart diseases (CHD) are common, and are seen
with an incidence greater than 8 in 1000 live births. These
anomalies can cause severe morbidity and mortality in the
fetus and neonate (1). Among CHD, atrioventricular septal
defect, hypoplastic left heart syndrome, coarctation of the
aorta, tricuspid dysplasia/Ebstein’s anomaly and ventricular
septal defect are the most common (2). In this article, we
present a case of isolated aortic atresia, which is a very rare
cardiovascular anomaly, and the fetal color Doppler ultra-
sound (USG) findings and assessment of secondary hemody-
namic changes.

Case Report
At the fetal USG of a 24 year old pregnant woman (gravida

1, para 0) a 25 weeks and 4 days old male fetus was seen.
According to her last menstrual cycle, the mother had been

Konjenital kalp hastaliklan ¢ok sik goriilmekte olup insidansi 1000
canli dogumda 8’ den fazladir. Aortik atrezi nadir goriilmekte olup
prognozu kétiidir. Biz bu olgu sunumunda, ultrasonografi bulgularn
arasinda foramen ovaleden soldan saga sant, interventrikiiler septum-
da saga deviasyon, mitral kapakta disfonksiyon ve kardiyomegalinin
izlendigi nadir gorilen bir kardiyovaskiiler anomali olan aort atrezisini
tarismay1 amacladik. Aort atrezisinin ayiricl tanisinda mutlaka aort
stenozu g6z 6niinde bulundurulmalidir. Ancak siddetli aort stenozuna
eslik eden VSD varhiginda ayirici tani yapilamayabilir.
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pregnant for 25 weeks. This was her first visit to our clinic.
There was no family history of CHD. In the fetal USG, the posi-
tion and axis of the heart were normal, and upon visualization
of three vessels, the localizations of the pulmonary artery (PA)
and superior vena cava were also normal. There was no vascu-
lar outflow tract at the left ventricle. The ascending aorta had a
ligamentous appearance and its diameter was measured as 1
mm (Figure 1a and b). Blood flow at the foramen ovale from
left to right, right deviation of the interventricular septum, dys-
function of the mitral valve and cardiomegaly were detected
on the color Doppler USG (Figure 2 and 3). The diameter of the
PA was measured to be wider than normal (7.2 mm), and the
ductus arteriosus (DA) was dilated. Because of the obstruction
at the left ventricular outflow tract and the dysfunction of the
mitral valve, blood flowed back to the left atrium from the left
ventricle and went to the right atrium by passing through the
foramen ovale. Most of the blood passing to the right ventricle
was going to the systemic circulation by the DA. Blood com-
ing to the left atrium by the pulmonary veins was going to
the right atrium by the foramen ovale too. No atrioventricular
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Figure 1. a) Axial three-vessel view; ascending aorta is not seen
b) Sagittal sonography; Pulmonary artery behind the aortic root
was not observed

Figure 2. Blood flow from left to right through the foramen ovale
is seen in color Doppler ultrasound
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Figure 3. Mild right deviation of the interventricular septum and
relaxation of the mitral valve are seen in axial sonography

septal defect or other organ anomalies were detected. After a
pediatric cardiology consultation, the patient was offered to be
delivered, but she did not accept the procedure. The fetus was
born at term, but died just 6 hours after. The family did not agree
to a postmortem autopsy.

Discussion

Fetal cardiac USG is a very simple and sensitive diagnostic pro-
cedure for the diagnosis of CHD. A four-chamber view of the
heart has been proposed as a routine portion of the fetal USG to
be obtained at visits from 18 weeks to term. The position of the
heart, approximately equal size of the ventricles, the foramen
ovale opening to the left atrial cavity, and the positioning of both
atrioventricular valves are important items to look for. However,
if only the four-chamber assessment is made, ventricular out-
flow tracts or the great artery anomalies may be missed. The
relationship between the aorta and the left ventricle is assessed
by a long axis view of the ventricle (1). The three vessels are
assessed by longitudinal scans to the level of fetus’s uppermost
mediastenium transverse scan. The trunk of the PA, ascending
aorta and superior vena cava are all arranged in a straight line
in this view. The imaging of these three-vessels gives important
information about potential abnormal diameters and position-
ing of the vessels, and pathological relationships between the
ascending aorta and trunk of the PA (3). Absence of flow out of
the left ventricle through the aortic valve is suggestive of aortic
atresia. Reverse flow from the DA into the aortic arch and a
hypoplastic ascending aorta is an indirect sign of severe left
ventricular outflow tract obstruction.

It is diagnostic of aortic atresia when the internal diameter of
the ascending aorta is less than 5 mm. It is seen with a hypo-
plastic mitral valve, and rarely with mitral atresia and a hypo-
plastic left ventricle or rudimentary left ventricle without a left
atrioventricular connection. If the mitral valve is patent, the size
of the ventricles may be different (4, 5). In our case, the diam-
eter of the ascending aorta was 1mm and it was ligamentous
in appearance. Because of the mitral valve insufficiency, there
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was a mild dilatation of the left ventricle and cardiomegaly.
Tometzki et al. presented a fetus with a normal size ventricle
with aortic atresia, pulmonary stenosis, VSD and truncus arte-
riosus (6). In our case, the output of the PA from the ventricle
was normal, whereas the diameter of the PA was 7.2 mm. The
aorta was in the normal position and of a normal size at the
level of the DA. There was no additional cardiac pathology such
as atrial or ventricular septal defects.

Altough the myocyte number is increased initially in fetuses with
aortic atresia and a patent mitral valve, later the proliferative
phase stops and a hypoplastic left ventricle may develop (7).
Hypoplastic left heart syndrome is a wide-spectrumed mal-
formation associated with a small left ventricle and aortic
atresia and an atresic or hypoplastic mitral valve. Andrew et
al. reported a monochorionic twin pregnancy in which both of
the fetuses had hypoplastic left heart syndrome. They detected
a small left ventricular cavity and hypoplastic aortic arch in
the first fetus and no ventricular cavity and a bright ecogenity
in its place in the second fetus. The gestation was terminated
at 17 weeks, hypoplastic left heart syndrome was verified and
mitral and aortic atresia were detected at autopsy (7, 8). In this
case, because mitral valve failure developed with aortic atresia,
mild dilatation of the left ventricle, diffuse cardiomegaly, and
a mild left deviation of the interventricular septum were seen.
Blood flow from left to right through the foramen ovale due to
increased pressure in the left atrium was visualized with color
Doppler USG. In this case, because of the fetus’s own special
circulation, there was cardiomegaly, and hypoplastic left heart
syndrome did not seem to apply. Gembruch et al. (4) reported
a 33 week old fetus with aortic atresia and mitral valve insuf-
ficiency, left ventricular hypertrophy and premature closing of
the foramen ovale. Because of this, volume overload in the right
ventricle and congestive cardiac failure developed.

Early closing of the foramen ovale causes hydrops fetalis.
Also, fetuses with severe aortic obstruction and mitral valve
insufficiency with a predominant shunt from left to right have
overloading of the right heart and hydrops. Fetuses with aor-
tic atresia but without VSD require decompression of the left
atrium provided by an interatrial shunt from left to right. In our
case, because of the absence of a VSD, flow from the left to
right atrium was occuring through the foramen ovale. Because
of a predominantly left to right shunt by the foramen ovale, mild
growth and overloading of the right heart was detected, but
non-immune hydrops was not seen.

Reverse flow into the aortic arch through the ductus arteriosus
and a hypoplastic ascending aorta together point to severe left
ventricular outflow tract obstruction. The absence of flow out
of the left ventricle through the aortic valve should draw atten-
tion to aortic atresia. Absence of forward flow at color Doppler
USG, reverse flow in the hypoplastic aortic tract and mitral
regurgitation are important diagnostic criteria for aortic atresia.
Expansion of the left atrium and ventricle, mitral valve insuffi-
ciency and hypofunction of the left ventricular myocardium are
seen in complete left ventricle outflow tract obtruction. In such
cases, there is a high risk of hydrops fetalis.

Aortic atresia and aortic stenosis have similar findings in two-
dimensional imaging. However, unlike aortic atresia, aortic
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stenosis causes acceleration of prestenotic blood flow in the
left ventricular outflow tract, and poststenotically an antegrade
jet with very high velocities and turbulence in the ascending
aorta is seen in color Doppler USG. If the stenosis is very severe
and/or there is a VSD, in the situation of a patent aortic valve
antegrade stenotic jet flow will not be seen and the differential
diagnosis of aortic atresia can not be made. If a critical aortic
stenosis exists, the degree of ascending aorta hypoplasia and
the anatomic situation of the left ventricle wall will indicate
inoperability (4, 9).

The ductus arteriosus closes 48 hours after birth. The systemic
circulation obliterates due to closing of the ductus arteriosus
and that results in hypoxia. As a result the neonate dies (10). In
our case we thought the systemic circulation was obliterated
due to the closing of the ductus arteriosus and that this caused
cyanosis and death. Because the family did not consent to an
autopsy, histopathological diagnosis could not be used to con-
firm the cause of death.

Conclusion

Cardiovascular anomalies have an important place in obstetric
USG findings. In a routine fetal cardiac USG of the four cham-
bers of the heart, the great vessels and ventricular outflow tracts
must be seen.
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