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Aortic atresia with normal sized left 
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Abstract

Aortic atresia with an associated ventricular septal defect and adequate sized left ventricle is extremely rare. We present two cases 
in which an alternate diagnosis was suggested on echocardiography because the hypoplastic aortic trunk was missed due to its 
small caliber. The final diagnosis was, however, clinched on dual source computed tomography, which not only showed the thin 
aortic trunk but also clearly depicted the coronary artery origins from the hypoplastic aortic root. To the best of our knowledge, use 
of multi‑detector computed tomography in aortic atresia with well developed left ventricle has not been reported in literature till date.
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Introduction

Aortic atresia is usually associated with hypoplastic left 
ventricle (LV) and or mitral valve in majority of the cases. 
Approximately 4–7% of the cases may have an associated 
ventricular septal defect (VSD) with a reasonably developed 
LV and mitral valve due to the VSD providing an outflow 
for the LV.[1] Multi‑detector computed tomography (MDCT) 
evaluation acts as a problem solving tool in the diagnostic 
work up of aortic atresia.

Case Report

Here, we describe two cases of aortic atresia in infants, which 
were diagnosed after they underwent CT angiography on a 
dual source 64 slice CT scanner (Siemens, Germany).

The first case was of a 5‑month old male child who was 
incidentally found to have parasternal systolic cardiac murmur 

during his pre‑surgical check‑up for congenital cataract 
surgery. Antenatal ultrasound was unremarkable. He had 
minimal cyanosis with regular pulse. His chest and abdominal 
examination were unremarkable. Echocardiography revealed 
both ventricles to be normal sized with single arterial trunk 
from the right ventricle, which was seen filling both the 
pulmonary arteries and the descending thoracic aorta, with 
a diagnosis suggestive of truncus arteriosus.

The second case was of a 6‑month old male child with 
failure to thrive, recurrent chest infections, and difficulty in 
suckling. Antenatal ultrasound was unremarkable. He had 
minimal cyanosis with a systolic murmur in left parasternal 
area. Abdomen and chest examination were normal. 
Echocardiography revealed smaller LV with multiple 
ventricular septal defects with a suspicion of truncus 
with possible arch interruption and a large patent ductus 
arteriosus. Separate semilunar valves were not identified 
on echocardiography in both the cases, however, it showed 
normal atrioventricular valves.
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Both cases underwent gated CT angiography on a dual 
source 64 slice CT scanner using intravenous nonionic 
contrast under mild sedation without any complications.

In the first case, CT angiography [Figure 1] showed aortic 
atresia with hypoplastic aortic root and ascending aorta 
of 3 mm diameter. The arch, arch vessels, and descending 
thoracic aorta were normal. Normal origin of coronary 
arteries was seen from the hypoplastic aortic sinuses. 
Incidentally, aberrant right subclavian artery from proximal 
descending thoracic aorta with retro‑esophageal course 
was also seen. There was a large membranous VSD with 
good sized LV. The second case [Figure 2 and Video S1] 
also showed aortic atresia with almost similar appearance 
of hypoplastic aortic root and ascending aorta of 3 mm 
diameter with normal arch, arch vessels, and descending 
thoracic aorta. Coronary artery origins were normal from the 
small sinuses. This patient had a large mid muscular VSD 
with a fairly developed LV. Both the patients were referred to 
the cardiothoracic surgeon for a possible biventricular repair.

Discussion

Blood flow to the embryonic systemic and pulmonary 
circulation acts as a stimulus in the normal development 

process.[2] When normal flow is compromised by an 
atretic or stenotic aortic valve, the ascending aorta and 
the coronaries receive usually low‑pressure diastolic 
retrograde flow via the ductus arteriosus and aortic arch. 
This results in hypoplastic aortic root and ascending 
aorta. Usually, blood flow through the arch and the 
descending aorta remains adequate which induces 
their development to normal diameter.[3] The presence 
of associated VSD provides an effective outflow, thus, 
inducing adequate growth of otherwise hypoplastic LV 
and mitral apparatus.[1]

The diagnosis of the aortic atresia has been made on 
echocardiography in almost all the cases reported in 
literature.[4] MDCT has emerged as a good alternative 
noninvasive modality for evaluation of cardiac structures 
with high temporal resolution.[5,6] It allows fast acquisition 
with minimal breathing artifacts. In addition, the cardiac 
motion is minimized with the gated acquisition. In 
our cases, the hypoplastic aortic trunk was missed on 
echocardiography due to its small caliber and a diagnosis 
of truncus was suggested. MDCT not only showed the 
thread‑like aortic trunk but also clearly depicted the 
coronary artery origins from the hypoplastic aortic sinuses. 
To the best of our knowledge, MDCT in aortic atresia 
with reasonably developed LV has never been reported in 
literature.

Figure 1: Computed tomography angiography images (A‑D) from the 
first case demonstrating hypoplastic ascending aorta (arrow in A and C) 
with normal descending thoracic aorta (asterisk in A and B). Note 
is made of large patent ductus arteriosus (arrow in B), aberrant 
right subclavian artery (asterisk in C), and large ventricular septal 
defect (asterisk in D). Normal coronary artery origin from the hypoplastic 
sinuses and their course (arrowheads in C and D) is well seen with 
good sized left ventricle. R, right common carotid artery; L, left 
common carotid artery; S, left subclavian artery; RC, right coronary; 
CX, Circumflex; LV, left ventricle
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Figure 2 (A-D): Computed tomography angiography images 
(A‑D) from the second case showing hypoplastic ascending 
aorta (arrow in A) with large patent ductus arteriosus (arrow in B), 
normal arch vessels (arrowhead in B), and descending thoracic aorta 
(arrowhead in A). Coronary arteries (arrowheads in C) are seen 
arising from the hypoplastic sinuses with mid-muscular ventricular 
septal defect (arrowhead in D) and fairly developed left ventricle 
(asterisk in D). R, right innominate artery; L, left common carotid artery; 
S, left subclavian artery; RC, right coronary; CX, Circumflex
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Early surgical intervention is advocated in such cases to 
prevent development of intractable congestive heart failure 
and pulmonary vascular obstructive disease. Prognosis of 
aortic atresia associated with hypoplastic LV and mitral 
valve is generally very poor. However, this small subset 
of patients with VSD and adequate LV shows excellent 
long‑term survival by primary biventricular repair.[7]

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Esmaeilzadeh M, Naderi N, Tabaei AS. Aortic atresia with normally 
developed left ventricle in a young adult. Cardiol J 2011;18:304‑6.

2. Bardo DM, Frankel DG, Applegate KE, Murphy DJ, Saneto RP. 
Hypoplastic left heart syndrome. Radiographics 2001;21:705‑17.

3. Lee ML, Wu MH, Wang JK, Chang CI, Lue HC. Flow characteristics 
in infants with hypoplastic left heart syndrome: An echo 
cardiographic study. Zhonghua Min Guo Xiao Er Ke Yi Xue Hui 
Za Zhi 1995;36:14‑9.

4. Meyer RA, Kaplane S. Echocardiography in the diagnosis of 
hypoplasia of the left or right ventricles in the neonate. Circulation 
1972;46:55‑64.

5. Mahesh M. Advances in CT technology and application to pediatric 
imaging. Pediatr Radiol 2011;41:493‑7.

6. Bean MJ, Pannu H, Fishman EK. Three‑dimensional computed 
tomographic imaging of complex congenital cardiovascular 
abnormalities. J Comput Assist Tomogr 2005;29:721‑4.

7. Nathan M, Rimmer D, del Nido PJ, Mayer JE, Bacha EA, 
Shin A, et al. Aortic atresia or severe left ventricular outflow 
tract obstruction with ventricular septal defect: Results of 
primary biventricular repair in neonates. Ann Thorac Surg 
2006;82:2227‑32.


