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Introduction

Aortopulmonary window (APW) is a very rare congenital
heart disease, representing approximately 0.2% to 0.4% of all
cardiac malformations (1). Presently described is an unusual
case of a large, unrepaired APW, causing severe pulmonary ar-
terial hypertension (PAH), in a 32-year-old female who had been
asymptomatic until 31 years of age.

Case Report

A 32-year-old, lean-built female presented with major com-
plaints of heart failure (class ll-Ill) ongoing for 4 months. She
had experienced palpitations for 3 months, which was predomi-
nantly exertional, lasting for about 2 to 3 minutes, associated
with dyspnea and sweating. No history of presyncope/syncope
or cyanotic spells was observed, and no significant past medi-
cal history or family history was noted. Elsewhere, she had been
diagnosed with severe PAH at 31 years of age, and was referred
for further evaluation and management.

A physical examination yielded normal vital signs. An elec-
trocardiogram revealed biventricular hypertrophy with right
atrial enlargement. A chest X-ray showed cardiomegaly with
bilaterally-dilated pulmonary arteries. A transthoracic echocar-
diogram revealed a dilated right atrium, right ventricle, and main
pulmonary artery; severe tricuspid regurgitation; a pulmonary
artery systolic pressure of 125 mm Hg; severe PAH (pulmonary
vascular resistance index: 20 dyn.s/cm®.m?) with good left ven-
tricular systolic function; and an intact interventricular/inter-
atrial septum. Multi-detector computed tomography (CT) with CT
pulmonary angiography of the chest revealed no evidence of pul-
monary thromboembolism, but showed the presence of a large
APW with severe PAH (Fig. 1a, 1b, Fig. 2a). Subsequent cardiac
magnetic resonance imaging (CMRI) revealed alarge APW (3¢cm,
type | Mori classification) with severe PAH and right ventricular
dysfunction (Fig. 2b, 2c). Flow studies from the CMRI revealed a
predominant left-to-right shunt. The patient was scheduled for
a catheterization study, followed by device/surgical closure. To
more precisely evaluate the anatomical defect and to assess
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Figure 1. (a) Multi-detector computed tomography (MDCT) image of the
chest with contrast showing a large aortopulmonary window (APW)
(arrow mark). (b) Reconstructed MDCT images showing a large APW
(arrow mark)

the feasibility of device closure/surgical closure, 3-dimensional
(3D) printing technology (Anatomiz3D Healthcare, Mumbai, In-
dia) was utilized. The solid 3D anatomical model of the patient’s
heart (Fig. 3a, 3b) revealed that the anatomical defect did not
have an inner rim (Fig. 3c) and was not ideal for device closure.
This was of use in the decision to consider surgical closure. Ac-
cordingly, a catheterization study was done. However, the pa-
tient was not considered suitable for surgical closure, as she ex-
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Figure 3. 3-dimensional (3D) anatomical model (exact replica of the
patient’s heart) prepared using 3D printing technology, showing (a) the
anterior and the posterior part of the model; (b) the aortopulmonary win-
dow (APW) (arrow mark); (c) the presence of APW (blue arrow mark)
and the absence of an inner rim in the defect (black arrow mark), which
led to avoiding an attempt at device closure of the defect

hibited a high pulmonary vascular resistance index (PVRI) of 20,

' 2 (o) R 4 MDCT ) rae APW | with good reversibility with dioxygen and nitrogen dioxide. Con-
igure 2. (a) Reconstructe images showing a large ar- . S
row mark). (b) Cardiac magnetic resonance imaging (CMRI) showing sequently, she was kept on phosphodiesterase type 5 inhibitors/

the presence of a large APW (arrow mark; 3-cm defect). (c) CMRI flow  €ndothelin-receptor antagonists for 6 months, and then a repeat
study image catheterization study was planned. She was lost to follow-up and
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returned after 1 year. Re-catheterization again showed high PVRI
and she had developed right-to-left shunting. Medical follow-up
was continued and the probable need for heart-lung transplanta-
tion in the future was discussed.

Discussion

In this study, the APW patient had survived until the fourth
decade of life. The literature suggests that APW is associated
with a high mortality rate and the median survival of uncorrected
APW is 33 years (2). Furthermore, APW patients usually become
symptomatic, develop Eisenmenger syndrome, and show signs
of progressive pulmonary arterial hypertension in the first month
of life (2, 3). Conversely, our patient remained asymptomatic
until 31 years of age and presented as non-Eisenmenger. To
our knowledge, very few “asymptomatic” adult cases have
been reported in the literature (2-5). APW patients usually
have associated cardiac disorders, such as an atrial septal
defect, patent ductus arteriosus, ventricular septal defect,
coronary artery anomaly, or tetralogy of Fallot (1). However,
our patient had an isolated APW. The present case is also very
unique as it describes the role of 3D printing technology in the
decision-making for the management of the APW. 3D printing
technology has opened up new opportunities in cardiology and
cardiac surgery (6-9). Conventionally, APW is diagnosed with
echocardiography, cardiac CT, CMRI, and a catheterization study
(2, 3). However, a 3D anatomical model of the patient’s heart
provided invaluable information compared to the conventional
modalities used in our case. We strongly believe that 3D printing
technology will play a significant role in the imaging, planning,
and performance of cardiovascular interventions.

Conclusion

We report an unusual case of a 32-year-old female with a
large, unrepaired APW causing severe pulmonary hypertension.
The case is unique in terms of the asymptomatic period until the
fourth decade of life, the long survival with an unrepaired APW,
presentation as non-Eisenmenger, and an APW as an isolated
congenital defect. Furthermore, to the best of our knowledge, this
is the first case in literature to have utilized 3D printing technol-
ogy to assess the fine details of the defect and to aid in the man-
agement of a patient with an APW.
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Introduction

Loeys-Dietz syndrome (LDS) is a rare, multisystemic, autosomal
dominant connective tissue disease coursing with a progressive
aortic root aneurysm. Despite the lack of definitive criteria, LDS is
characterized by the triad of arterial tortuosity/aneurysm, hyper-
telorism, and bifid uvula or cleft palate, and shows genetic het-
erogeneity. In previous studies, mutations of the TGFBR1, TGFBR2,
SMAD3, and TGFB2 genes have been reported in LDS. Mutations in
these genes cause dysregulation of the TGFB pathway (1, 2).
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