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Abstract
Background: Isolation of Left Subclavian Artery (LSCA) is a rare subset of
Right Aortic Arch (RAA). It is diagnosed as nonvisualization of LSCA in catheterization study. Case Presentation: Here we report an unusual case of
Tetralogy of Fallot (TOF) with right aortic arch with isolation of left subclavian artery (LSCA). Here LSCA originated from left pulmonary artery (LPA)
through an atretic patent ductus arteriosus (PDA). There was nonvisualization of LSCA in catheterization study and it was confirmed by Computed
Tomography (CT) angiography. Re-implantation of LSCA was done to left
common carotid artery (LCCA) so that the left upper arm maintains a better
flow in the future. Conclusion: Isolation of LSCA especially with TOF is a
very rare entity. Re-implantation of LSCA to LCCA was done in view of
weak pulses in left upper limb. Results were satisfactory in the follow up period.

Keywords
Isolated Left Subclavian Artery, Tetralogy of Fallot, Right Aortic Arch

1. Introduction
Isolation of Left Subclavian Artery (LSCA) from the right sided aortic arch is a
very rare congenital anomaly and the least common type of Right Aortic Arch
(RAA). Here the LSCA originates from the Left Pulmonary Artery (LPA) rather
than the Aortic arch through the ductus arteriosus whether closed or patent [1].
Herein, we discuss a case of Tetralogy of Fallot (TOF) having sub aortic ventricular septal defect (S/A VSD), right ventricular outflow tract obstruction (RVOT)
and pulmonary stenosis with isolated LSCA, who underwent successful Intra
Cardiac Repair (ICR) for TOF and re-implantation of LSCA to Left Common
Carotid Artery (LCCA).
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2. Case Report
An 8-year-old child presented with bluish discolouration of lips and fingers since
3 - 4 months of his birth along with features of recurrent Lower Respiratory
Tract Infection (LRTI). There was no history of cyanotic spells, weakness of any
limbs, pain or numbness. There was no history suggestive of cerebral, vertebral
or basilar insufficiency. On examination, patient had mild cyanosis and clubbing
of fingers. Pulses in the left upper limb were weaker as compared to that in the
right upper limb; however there was no significant blood pressure difference
(Right (Rt) = 90/52 mm Hg, Left (Lt) = 87/50 mm Hg). Saturation of oxygen
(Spo2) in Rt upper limb was 87% and that in Lt upper limb was 84%. Lower limb
pressures and O2 saturation were also comparable with no significant differences. Cardio-vascular System (CVS) examination revealed a pansystolic murmur at
apex. Chest X-ray showed a RAA with boot-shaped heart. Echocardiographic
study revealed a typical anatomy consistent with TOF. There was sub aortic VSD
with right ventricular outflow tract obstruction (RVOT) and pulmonary stenosis. Cardiac catheterization confirmed TOF with confluent and adequate Pulmonary Artery’s (PA’s). Aortogram confirmed the RAA with normal Right innominate, Right common carotid artery (RCCA) and Left common carotid artery (LCCA) with non visualization of LSCA; suggestive of isolation of LSCA
(Figure 1). CT angiography confirmed the origin of LSCA from LPA (Figure 2)
through an atretic Patent Ductus Arteriosus (PDA) and the LSCA was filling via
a collateral artery originating from the descending aorta.
The child underwent total correction for TOF which included resection of
hypertrophied muscle bundle in right ventricular outflow tract and Dacron
patch closure of sub aortic VSD and pericardial patch augmentation of right
ventricular outflow tract. The LSCA was reimplanted to the LCCA in an end to
side fashion. The patient is doing well at follow-up after 3 months indicated by
better blood pressure and bounding pulses in left upper limb.

3. Discussion
Isolated LSCA is the loss of connection of the LSCA from the aortic arch. It originates from the homolateral Pulmonary artery through a patent or closed ductus arteriosus. It is the least common type of RAA, occurring in 0.8% of a series
of 298 RAA, reported by Stewart and associates [2] [3]. The embryological development of such a malformation can be explained by using the concept of
“hypothetical double aortic arch plan” first given by Edwards in 1948 [4] [5].
There is interruption of the aortic arch at two levels, one between the left common carotid artery and the LSCA, and the second between the left ductus arteriosus and the aortic root. This results in a right aortic arch. The branches of the
right aortic arch are in order of the left common carotid, the right common carotid, and the right subclavian arteries. The LSCA becomes detached from the
aorta and is connected to the pulmonary artery by the ductus arteriosus either
closed or open. In our case it was from an atretic Patent Ductus Arteriosus
(PDA). The isolated LSCA mostly fills retrogradely from the left vertebral artery
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Figure 1. Cath study showing Rt Innominate artery, RCCA and LCCA originating from
RAA with the non visualization of LSCA which itself indicate isolation of LCSA (a) and
LSCA originating from LPA with collaterals from descending aorta (b).

usually causing “congenital Left subclavian steal” [6] [7]. In cases with patent
ductus arteriosus a shunt between the pulmonary and systemic circulation is established; hence the retrograde vertebral blood flow supplies only the proximal
LSCA before entering the pulmonary artery leading to pulmonary artery steal.
Re-implantation seems to be an attractive option [8] [9] but catheter based embolization to abolish pulmonary steal by closure of PDA has also been described
[10]. In our case, LSCA originated from LPA through an atretic PDA so there
13
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Figure 2. CT angiography 3D reconstruction showing Rt Innominate artery, RCCA and
LCCA originating from RAA (a) and LSCA originating from LPA (b).

was no role of embolization as there was no pulmonary artery steal. It was supplied
by collaterals from Descending Thoracic Aorta with no connection from the
vertebral artery. So the patient did not have any vertebro-basilar insufficiency. In
view of a weak pulse volume in left upper limb and anticipating symptoms in the
limb as the child grows, we re-implanted the LSCA to LCCA. It was indicated by a
14
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better blood pressure and bounding pulses in the left arm in the follow up. Further
study is needed to be conducted in similar cases and review should be done in
order to accept re-implantation of LSCA as the line of management in such cases.

4. Conclusion
Isolation of LSCA especially with TOF is a very rare entity. As such isolation of
LSCA doesn’t alter the prognosis of the patient with TOF, but there always remains a dilemma regarding the management of isolation of LSCA. We had undertaken re-implantation of LSCA to LCCA in view of weak pulses in left upper
limb. The results were satisfactory.
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