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Case report

Aortopulmonary window and right aortic arch in a fetus
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Abstract

We present the first description of a prenatal diagnosis of aortopulmonary window in association with right aortic 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 cardiac 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 association 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 confirmed 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 pulmonary 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 present. 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

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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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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Figure 3. Surgical approach via a medium sternotomy with the patient on
cardiopulmonary bypass is shown. The forceps on the left (asterisk) point to
the large aortopulmonary window before repair
Ao – aorta, RA – right atrial appendage

Conversely, a right arterial duct would arise from the posterosuperior 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 implications after birth. Contrary to this, an APW will result in
congestive cardiac failure and may lead to irreversible pulmonary vascular disease if diagnosed late. Thus, prenatal diagnosis of APW would lead to timely postnatal management with
potentially good long-term outcome.

Compliance with ethical standards
Sources of funding: Development of fetal cardiac magnetic resonance imaging was supported by the Wellcome/Engineering and Physical Sciences Research Council Centre for
Medical Engineering (WT 203148/Z/16/Z) and the Wellcome

Prenatal Cardiology

1. Anderson RH, Brown N, Webb S, Henderson D. Lessons learnt with regard
to aortopulmonary window. Cardiol Young 2008; 18: 451-457.
2. Fotaki A, Novaes J, Jicinska H, Carvalho JS. Fetal aortopulmonary window:
case series and review of the literature. Ultrasound Obstet Gynecol 2017;
49: 533-539.
3. García C, Álvarez T, Bravo C, et al. Prenatal diagnosis of an aortopulmonary window with an interrupted aortic arch. J Ultrasound Med 2016; 35:
2087-2093.
4. Valsangiacomo ER, Smallhorn JF. Images in cardiovascular medicine. Prenatal diagnosis of aortopulmonary window by fetal echocardiography. Circulation 2002; 105: E192.
5. Lloyd DFA, Pushparajah K, Simpson JM, et al. Three-dimensional visualisation of the fetal heart using prenatal MRI with motion-corrected slicevolume registration: a prospective, single-centre cohort study. Lancet 2019;
393: 1619-1627.
6. Mori K, Ando M, Takao A, Ishikawa S, Imai Y. Distal type of aortopulmonary septal defect. Br Heart J 1978; 40: 681-689.
Division of work:
Vita Zidere (ORCID: 0000-0001-7505-6621): research concept and design, collection and/or assembly of data, data analysis and interpretation, writing the article, critical revision of the article, final approval
of the article
Trisha Vigneswaran (ORCID: 0000-0002-4084-4203): research concept and design, collection and/or assembly of data, data analysis
and interpretation, writing the article, critical revision of the article,
final approval of the article
David F.A. Lloyd (ORCID iD: 0000-0003-1759-6106): data analysis and
interpretation, critical revision of the article, final approval of the article
Meekai To (ORCID: 0000-0001-6568-9193): collection and/or assembly of data, critical revision of the article, final approval of the article
Kuberan Pushparajah (ORCID: 0000-0003-1541-1155): collection
and/or assembly of data, data analysis and interpretation, critical revision of the article, final approval of article
Conal Austin (ORCID: 0000-0003-4417-7310): collection and/or assembly of data, critical revision of the article, final approval of the article

3

