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Introduction

A male infant born at 39 weeks of gestation presented 
with a fetal diagnosis of bladder exstrophy and double 
outlet right ventricle (DORV). Echocardiogram revealed 
a large subpulmonary conoventricular septal defect. Both 
great arteries arose from the right ventricle suggesting a 
diagnosis of DORV. Right aortic arch with a large patent 
right ductus arteriosus (PDA) was seen with suspicion of 
an aberrant left subclavian artery (LSCA). The coronary 
artery anatomy was also not well delineated. Due to the 
location of the ventricular septal defect (VSD), uncertain 
coronary artery origin and aortic arch branching pattern, 
an electrocardiogram (ECG)-gated computed tomography 
(CT) with dose modulation was performed for planning 
appropriate surgical procedure and timing of surgery. The 
CT scan confirmed the diagnosis of DORV but showed 
a subaortic location of VSD (Figure 1). The LSCA arose 
from the proximal segment of the left pulmonary artery 
with normal coronary artery origin and a right sided PDA 
(Figure 2). The child was initially managed expectantly. 
However due to worsening pulmonary over circulation 
and need of increasing medical therapy it was decided to 
proceed with surgical palliation. After multi-disciplinary 
meeting among cardiologists, anesthesiologists and cardio-
thoracic-surgeons, it was decided that because of the recent 
upper respiratory infections as well as bladder exstrophy the 
best approach would be to proceed with surgical palliation 
consisting of a pulmonary artery banding as opposed to a 
complete repair which would carry a greater surgical risk. 
The child underwent palliative pulmonary artery banding 
and is awaiting corrective surgery. 

Discussion

An isolated or anomalous LSCA is a rare entity. It is seen 
in association with other congenital heart diseases and 
chromosomal aberrations like 22q11 deletion. This vascular 
malformation does not constitute a complete vascular ring, 
especially with a PDA that is ipsilateral to the arch sidedness 
(1). Embryologically, there is involution of the aortic arch at 
two segments: between the left subclavian and left common 
carotid artery and distal to the right ductus and right 
subclavian artery. The subclavian artery is supplied by either 
the pulmonary (via ductus) artery or the vertebral artery (2). 
In our case the VSD was thought to be subpulmonary on 
the echocardiogram due to the location of the conal septum 
and the right ventricular papillary muscle which gave the 
appearance of a subpulmonary VSD, when indeed this was 
the right ventricular outflow tract (Figure 3). Multiplanar 
three-dimensional (3D)-CT provided accurate information 
about the routability of the VSD and showed that a baffle 
could be constructed from the left ventricle to the aorta via 
the VSD without any obstruction (Figure 4). The decision 
to employ CT angiography (CTA) instead of magnetic 
resonance angiography was taken due to underlying critical 
condition of the child. CTA was thus indispensable in 
our patient’s context for providing a timely and accurate 
diagnosis without the need for long-term sedation. 
CTA also avoided an invasive cardiac catheterization for 
diagnostic purposes.

Hemodynamics

The utility of CT also lies in that the available data set could 
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Figure 1 Multiplanar CTA (A) and 3D volumetric (B) images show origin of both aorta and pulmonary artery from right ventricle. CTA, 
computed tomography angiography; 3D, three-dimensional.

Figure 2 Isolated left subclavian artery. Volumetric 3D images (A,B) show origin of left subclavian artery from the left pulmonary artery 
without formation of vascular ring. 3D, three-dimensional.

Figure 3 Echocardiogram misrepresentation of VSD. Echocardiogram (A) and multiplanar CTA images (B) show prominent conus and 
right ventricle papillary muscle that was wrongly interpreted as VSD on echocardiogram. VSD, ventricular septal defect; CTA, computed 
tomography angiography. 
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also be employed for advanced post-processing techniques 
to generate hemodynamics information using computational 
modelling (3-5). Computational flow dynamics (CFD) can 
be generated from several commercial available software. 
Computational fluid dynamics would provide some insights 
into the flow patterns in the unusual arterial anatomy. 
The data may help in surgical planning of univentricular 
versus biventricular surgery. CFD analysis may provide 
hemodynamic data by the virtually created surgical baffles.

3D printing

The CT data sets also provide option for producing patient-
specific 3D anatomical models especially in complex 
congenital heart diseases as ours. Recently, virtual 3D 
holographic images have also been suggested as an alternative 
to physical 3D models. Both anatomical and holographic 
3D models may improve surgical outcomes with decrease in 
intra-operative complication (6,7). 3D models are likely to 
give impetus to better teaching in the academic world. 

Our case provides indispensable utility of 3D-CT 
in diagnosing complex congenital heart disease and in 
planning the right surgical procedure and timing with an 
added option for providing 3D models and hemodynamics 
data if needed. 
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Figure 4 Routability of VSD. Multiplanar CTA provides 
information about baffling the left ventricle to aorta through 
VSD. VSD, ventricular septal defect; CTA, computed tomography 
angiography. 
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