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We present the first description of a prenatal diagnosis of aortopulmonary window in association with right aor-
tic arch and perimembranous ventricular septal defect. The diagnosis was made with fetal echocardiogram and 
subsequently confirmed using 3D motion-corrected fetal cardiac magnetic resonance imaging and postnatal 
echocardiogram. The genetic testing revealed normal array CGH, and the child underwent successful surgery in 
the neonatal period. 
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Aortopulmonary window (APW) is a rare congenital car-
diac abnormality in which there is a failure of formation of 
the separate and adjacent walls of the intrapericardial arterial 
trunks, with persistence of the aortopulmonary foramen [1].  
It occurs either in isolation or in combination with other cardiac 
anomalies such as transposition of the great arteries, tetralogy 
of Fallot, or interrupted aortic arch [2–4]. In this paper we focus 
on the first description of a prenatal diagnosis of APW in asso-
ciation with right aortic arch and perimembranous ventricular 
septal defect (Figure 1). Nuchal translucency was normal and 
risk for aneuploidies was low at the first trimester. There were no 
extracardiac anomalies found on subsequent ultrasound scans. 
An abnormal appearance of the three vessel and tracheal view 
was noted during a growth scan at 32 weeks of gestation. The 
diagnosis of APW was made on fetal echocardiography and con-
firmed on fetal cardiac magnetic resonance imaging (Figures 1C  
and 2), which is adjunct to our clinical practice [5].

The baby was born at term, no dysmorphic features were 
present, and the array CGH was normal. Postnatally the cardiac 
diagnosis was confirmed by transthoracic echocardiogram, 
and no further imaging was required. The neonate developed 
symptoms of congestive heart failure and was commenced on 
diuretics at two weeks of age. Successful cardiac surgery was 
accomplished at three weeks of age, comprising closure of the 
ventricular septal defect and the large, akin type II (distal) [6], 
aortopulmonary window (Figure 3) with Gore-Tex patches. 
Two years later the infant is thriving with no ongoing cardiac 
symptoms. 

Aortopulmonary window is a challenging diagnosis to make 
on echocardiography pre- and postnatally. Our described case 
also has a right aortic arch, which is an unusual combination 
and has not been demonstrated prenatally. The three-vessel and 
tracheal view is a key view for prenatal ultrasound screening. 
However, care should be taken to ascertain that the heart and 
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Figure 1. A – The three-vessel and tracheal view shows both the pulmo-
nary artery and the transverse aortic arch on the right side of the trachea. 
The white star indicates the communication between the main pulmonary 
artery and the proximal aorta. As expected, the arterial duct is not pres-
ent. B – The colour Doppler demonstrates an antegrade flow in both the 
pulmonary artery and in the transverse aortic arch. The white star indicates 
communication between these two great arteries. C – A fetal cardiac MRI 
was performed at 34 weeks of gestation, which delineates the anatomy of 
the aortopulmonary window in the axial BTFE cuts. These three images give 
an impression of a contralateral “V” as seen in the cases of right aortic arch 
and right arterial duct
PA – pulmonary artery, RAA – right aortic arch, SVC – superior vena cava, T – trachea
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Figure 2. Fetal cardiac MRI demonstrates the anatomy in 3D using motion-corrected segmentation. The left lateral view (A) and the superior view  
(B) show the right-sided aortic arch with mirror image head and neck artery branching and a large communication between the main pulmonary artery 
and the proximal aorta. There is no arterial duct present

LCA – left carotid artery, LPA – left pulmonary artery, LSA – left subclavian artery, PA – pulmonary artery, RAA – right aortic arch, RCA – right carotid artery, RSA – right subclavian artery, SVC – superior vena cava, T – trachea
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the “V” sign are on the ipsilateral side to avoid overlooking the 
combination of right aortic arch and right arterial duct. 

In this case (Figure 1) the three-vessel and tracheal view 
shows both the pulmonary artery and the transverse aortic 

arch on the right side of the trachea. A large well-demarcated 
communication between the pulmonary artery trunk and the 
proximal aorta is visualised. There is no arterial duct seen on 
either the left or the right side joining the descending aorta. 
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cardiographic was done at 38 weeks of gestation. The fetus was 
too small for gestational age, and based on fetal echocardiog-
raphy, the CVPS was 7 points. His heart area to thoracic area 
ratio was 0.41. 

The next day an oxygen test was performed in order to 
evaluate fetal lung development. The test was positive; conse-
quently, maternal hyperoxygenation therapy was started im-
mediately after (and was continued until delivery) – 6 l/min 
oxygen was administered to the gravida using a face mask four 
times per day for 10 minutes for two weeks.

At 39 and 40 weeks of gestation, three more echo exams 
were done. The heart area to thoracic area ratio was 0.5. Fetal 
lung hypoplasia was considered. However, fetal cardiovascular 
well-being was rated at 8 points.

A full-term male neonate was born at 40 weeks of gestation 
by caesarean section due to the transverse position, with a birth 
weight of 2860 g and an Apgar score of 8. Prostaglandin E1 was 
administrated intravenously to the neonate with a dosage of 
0.01 mg/kg/min (until cardiac surgery). From the first day of 
life, the newborn was breathing spontaneously (SaO2 of 90%) 
despite cardiomegaly in chest X-ray (Figure 3). On the first day 
of life, echocardiogram confirmed the prenatal diagnosis of  
Ebstein’s anomaly, severe tricuspid regurgitation, and pulmo-
nary atresia.

On the 11th day of life, the newborn underwent cardiac 
surgery in the same hospital; tricuspid and pulmonary valves 
were reconstructed by a cardiac surgeon using special tissue 
called CorMatrix. After the surgery, a chest radiograph was 
performed, which showed improvement of cardiopulmonary 
parameters (Figure 4).

The newborn was discharged on the 27th day after the sur-
gery in a good general condition.

Discussion
Ebstein’s anomaly is a rare congenital heart defect. There 

is no recommendation for intrauterine treatment in Ebstein’s 
anomaly. The diagnosis in the prenatal period carries a poor 
prognosis for both fetus and neonate [10]. In many centres in 
the world, pregnant women diagnosed with Ebstein’s syndrome 
in the fetus choose the option of termination of pregnancy [19].

Prognosis is poor in the case of cardiomegaly, due to coex-
istence of lung hypoplasia [20]. The possible beneficial effects 
of transplacental digoxin therapy are discussed. The literature 
consists of a small number of cases showing an attempt to re-
duce the progression of cardiomegaly and improve the contrac-
tility of the heart in the case of fetal Ebstein’s anomaly [20–23]. 

In the great majority of pregnant women, digoxin has no 
side effects on gravida, although an improvement of fetal hae-
modynamics is seen. The literature about intrauterine digoxin 
treatment is limited, and there are no reliable answers about 
the mechanism of the drug on the fetus. 

Digoxin may be used for fetuses with congenital heart fail-
ure that might be due to a different pathogenic mechanism: 
ventricular diastolic overload (in the course of valvular incom-
petence), ventricular systolic overload (in the course of arterial 
pulmonary and systemic hypertension, aortic or pulmonary 

stenosis), or myocardial dysfunction due to myocarditis [24]. 
More research is needed in this complex issue.

Presently, in the Department of Prenatal Cardiology, the 
evaluation of pulmonary circulation is part of the echocardio-
graphic examination - assessment of pulmonary vein flow to 
assess fetal lung development (between 18 and 22 weeks of 
gestation, as well as after 30 weeks of gestation). A functional 
assessment of pulmonary circulation – a hyperoxygenation test 
is additionally performed in the case of incorrect venous flows 
or other pathologies associated with the possibility of develop-
ing fetal lung hypoplasia. Abnormal lung development should 
be suspected when the test result is negative. The test result is 
a significant predictor of fetal survival. Survival probability of 
fetuses with positive test results was significantly higher than 
in the group with negative results [25, 26]. 

Figure 3. The first day of life. Chest radiograph shows significant cardio-
megaly. Vascularity of the pulmonary fields is not visible

Figure 4. The first day after cardiac surgery (12th day of life). Chest radio-
graph shows an enlarged silhouette of the heart (however, the heart is 
significantly smaller than before the surgery); reduction in the transverse 
dimension of the heart; vascularity of the pulmonary fields is normal
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Figure 3. Surgical approach via a medium sternotomy with the patient on 
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Ao – aorta, RA – right atrial appendage

Conversely, a right arterial duct would arise from the pos-
terosuperior aspect of the junction of the pulmonary trunk and 
right pulmonary artery and course posteriorly, on the right of 
the trachea, joining the junction of the right aortic arch and 
descending aorta distal and opposite to the origin of the right 
subclavian artery.

Such a diagnosis is unlikely to have cardiorespiratory im-
plications after birth. Contrary to this, an APW will result in 
congestive cardiac failure and may lead to irreversible pulmo-
nary vascular disease if diagnosed late. Thus, prenatal diagno-
sis of APW would lead to timely postnatal management with 
potentially good long-term outcome. 
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