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Abstract

Background: Right aortic arch is rare. It may be associated with critical subclavian stenosis.
Case characteristics: A three month old baby presented with visible shortening of left arm.
Observation: CT angiogram revealed right aortic arch with stenosis of left subclavian artery.
Outcome: Gradual correction of limb discrepancy after successful Stenting.

Message: Vaso-occlusive features may be a rare presentation of aortic arch anomalies.
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Introduction

Right sided aortic arch is extremely rare. It may be associated with other congenital
anomalies. We describe an unusual case of a three month old baby. The parents were
concerned about visible shortening of his left arm. The baby was born following IVF
pregnancy. He was ventilated following birth for features of hyaline membrane disease.
An echocardiogram performed during neonatal period revealed a right sided aortic arch.
Follow-up CT angiogram revealed right aortic arch associated with severe proximal stenosis
of the left subclavian artery and an ectopic left kidney. Successful Stenting of left subclavian
stenosis gradually reduced the limb length discrepancy.

Case Report

A female baby was born by LSCS following an IVF pregnancy at 35 weeks gestation. The
birth weight was 2.41 kg with an Apgar score of 9 at 1 minute and 9 at 5 minutes. There
was a history of previous pregnancy loss with baby having multiple congenital anomalies.
However the antenatal period during this pregnancy was uneventful. The baby developed
tachypnoea and grunting soon after birth. The chest x-ray revealed features of hyaline
membrane disease and the arterial blood gas showed significant respiratory acidosis.
Therefore the baby was put on conventional mechanical ventilation on day 1. Natural
surfactant was administered. The baby responded very well and was extubated into head
box oxygen after 48 hours. There was one episode of focal seizure which was attributed
to documented hypocalcaemia and treated with intravenous calcium administration.
Subsequently feeds were started and baby was discharged on day 11.

During this period an echocardiography was performed. This revealed a right sided
aortic arch in a structurally normal heart. A follow up CT angiogram was advised at a later
stage for a detailed assessment of the arch anatomy. An ultrasound of the abdomen could
not locate the left kidney and a follow up DMSA scan was requested.

At the age of 3 months the baby was brought for a routine follow up. Her weight was 3.1
kg and was essentially asymptomatic. However the parents were extremely concerned about
a visibly smaller and thinner left arm (Figure 1). On measurement, the length (from the tip
of the acromion process to the tip of the middle finger) of the right upper extremity was
22.2 cm in comparison to the left side of 21.4 cm with a difference of 8 mm. Accordingly the
mid arm circumference of the right arm was 12.5 cm and that of left arm was 11.5 cm with a
difference of 10 mm. Therefore there was an obvious shortening of the left arm. As planned
initially, a CT angiogram was performed. This revealed a right sided aortic arch along with
significant stenosis of the proximal part of the left subclavian artery. The CT angiogram
also showed the presence of an ectopic left kidney at the pelvis supplied by two aberrant
left renal arteries. A detailed left subclavian artery angiogram confirmed the presence of
the stenosis at the origin and the absence of significant collateral vessels supplying the left
arm. Hence it was decided that stent will be inserted at the site of the stenosis. This was
performed successfully and the child was discharged home. 3 months following the stent
insertion the child was seen again. At that time the measurement revealed the length of
the right arm was 23.5 cm and that of left arm was 22.9 cm (difference reduced from 8 mm
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Figure 1: CT angiogram showing severe stenosis at LSA origin

to 6 mm following stent insertion). Also the mid arm circumference
of the right arm was 13.2 cm and that of the left arm was 12.7 cm
(difference reduced from 10 mm to 5 mm).

Discussion

Right sided aortic arch is a type of aortic arch variant occurring in
0.1% (0.05-0.2%) population. It may be of 3 types. Type I is the right
aortic arch with mirror image branching like that of a left aortic arch.
In some studies this was reported as the most common variant which
is usually associated with cyanotic congenital heart disease [1].
Type Il is a right aortic arch associated with an aberrant subclavian
artery that may arise from a diverticulum and may be associated
with a vascular ring giving rise to pressure effect on the trachea or
esophagus [2]. Some studies reported this being the most common
variant [3]. This type however is rarely associated with any major
congenital cardiac anomalies. Type Il is by far the least common type
of the right sided aortic arch. This variety is again rarely associated
with congenital heart disease. However it may be associated with
manifestations of steno occlusive disease of the left subclavian artery.
The later may in extreme cases give rise to the features of subclavian
steal syndrome.

Rightsided aorticarchis often associated with vascular ring. About
20% of such cases may show features of vello- cardio-facial (CATCH

22) syndromes. They are associated with hypocalcaemia, typical
facial features and T cell immune among other things. Chromosomal
analysis reveals 22q11 deletion. Right aortic arch may form a part of
the random association known by CHARGE (consisting of coloboma,
heart defect, atresia choanae, retardation, genital and ear anomalies).
Finally, right aortic arch may form a part of the VACTERL association.
This is a non random co occurrence of birth defects that include
vertebral, anal, cardiac, trachea esophageal, renal/ radial and limb
abnormalities. The exact etiology of this association is not defined.
However it is most likely caused by multiple factors [4]. The presence
of at least 3 (some suggest 2) features are required to diagnose this
rare association (incidence of 1.6 per 10000 live births).

In the case we report a three month old baby who had an obvious
left upper limb shortening. A detailed CT angiogram showed a
right sided aortic arch with significant stenosis at the origin of left
subclavian artery. The limb length discrepancy was most likely
caused by this stenosis. This was gradually corrected following
successful insertion of stent at that site. Though there was history of
hypocalcaemia but chromosomal analysis did not reveal any evidence
of 22q11 deletion. The child did not have any other abnormalities
apart from a pelvic left kidney.

In our opinion this is an extremely rare presentation of Vaso-
occlusive features (caused by critical stenosis of left subclavian
artery) associated with right aortic arch and ectopic left kidney.
We strongly suggest a detailed follow-up CT angiogram in every
diagnosed case of right sided aortic arch. The later may be associated
with other congenital vascular anomalies even with a structurally
normal heart. In case we do not do this, there is all likelihood that we
miss some interesting cases like the ones we reported.
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