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Abstract
Introduction: Double Aortic Arch (DAA) is a rare
accompaniment of Tetralogy of Fallot (TOF). Traditionally
DAA surgery is accomplished through a posterolateral
thoracotomy, which may be combined with a median
sternotomy for total correction of TOF either in the same
setting or as a staged procedure. In this case report we
present the more economical single stage approach via
median sternotomy.
Background: Double aortic arch is the most common
complete vascular ring and comprises 1% of operable
congenital cardiac disease. The most common cyanotic
congenital heart lesions associated with DAA are TOF and
transposition of great arteries. Literature on the approach
to DAA with TOF is confusing as some propound a staged
approach via postero-lateral thoracotomy and subsequent
sternotomy, some a single stage approach using both
median sternotomy and postero-lateral thoracotomy,
while we agree with Zhou Dan et al. in approaching via
median sternotomy as a single stage approach to correct
both DAA and TOF.
Case: A 3-year-old presented with a diagnoses of DAA
with TOF, confirmed by relevant imaging. Median
sternotomy was used and the non-dominant left arch
distal to left subclavian artery was divided before intracardiac repair for TOF.
Conclusion: The difficulty in handling the non-dominant
arch from the midline accounts for the prevalence of the
two incision approach wherein the arch is tackled by a
separate posterolateral thoracotomy. This case report
describes successful management of TOF with DAA via
median sternotomy, where we used an interesting
technique to successfully clamp and divide the difficult to
access non-dominant arch.
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Introduction
Double aortic arch (DAA) is a rare accompaniment of
Tetralogy of Fallot (TOF). Division of the non-dominant arch is
traditionally accomplished through a posterolateral
thoracotomy, which may be combined with a median
sternotomy for total correction of TOF either in the same
setting (single stage 2 incisions) or as a staged procedure (2
stages 2 incisions). An alternative approach would be to divide
the non-dominant aortic arch via the median sternotomy itself,
when it is present with Tetralogy of Fallot (single stage single
incision). This case report describes the more economical
successful management of TOF with DAA via median
sternotomy as a single stage approach, in a 3-year-old child.

Case Report
A 3-year-old female child presented with tachypnea and
central cyanosis. She had previously undergone posterior
sagittal anorectoplasty with colostomy for anorectal
malformation. She had a non-functioning left kidney with
normal renal function tests. Her chest radiograph was
consistent with TOF and revealed dual indentations over
trachea. Echocardiography and cardiac catheterisation
confirmed the diagnoses of TOF with double aortic arch and
bilateral superior vena cavae. CT Angiography revealed left
common carotid and subclavian arteries arising from a nondominant left sided arch without atresia. Right common
carotid and subclavian arteries originated from the dominant
right arch continuing as right sided descending thoracic aorta
(Figures 1,2). Oesophageal and tracheal compression were
present (Figure 3).
The patient was taken up for Intra-cardiac repair with
division of left arch. Intra-arterial pressure monitoring lines
were placed in the left radial and femoral arteries. After
standard median sternotomy both arches were identified by
origin of common carotid arteries (Figure 4). Proximal left arch
and left subclavian artery were looped and ductus was divided.
Left arch distal to subclavian artery was test clamped with no
significant radio-femoral pressure variation. Cardiopulmonary
bypass was instituted with aorto-bicaval cannulation. The arch
distal to left subclavian artery needed to be divided between
two arterial clamps.
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Figure 1: CECT showing the origin of the 2 common carotid
arteries (CCA) from 2 arches and LSVC.

Figure 2: CECT showing the 2 subclavian arteries (SCA)
arising from 2 arches.

Figure 3: CECT showing tracheal compression.
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The length of distal arch accessible from this approach
would have been short and would have left a very short stump
after division for over sewing. To circumvent this problem the
proximal vascular clamp was shifted proximal to the subclavian
origin after doubly snaring the subclavian artery with a vessel
loop to prevent back bleed (blalocking of left subclavian
artery). The distal vascular clamp placed on the non-dominant
arch distal to left subclavian artery, as distally as possible. The
arch distal to left subclavian artery was divided (Figure 5). The
divided ends were oversewn in double layer with continuous
prolene sutures. Following division of the left arch the
underlying trachea and oesophagus were exposed and a ring
of fibrous tissue around them was divided. The Left SVC was
then cannulated and the Intra-cardiac repair for TOF was done
in standard fashion. Post-operative recovery was uneventful.
After 4 months of follow-up the patient is doing well.

Figure 4: Intra-operative view of the double aortic arch with
the respective common carotid arteries (CCA).

Figure 5: Schematic diagram.
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Discussion

Conclusion

Double aortic arch is the most common complete vascular
ring and comprises 1% of operable congenital cardiac disease
[1]. The right arch is dominant in 75% of cases, while the left
arch is dominant in 20% cases. In 5% cases, there is codominance [2,3]. Symptoms depend on the degree of tracheal
and oesophageal compression. The most common cyanotic
congenital heart lesions associated with DAA are TOF and
transposition of great arteries [4]. TOF is a well described
cyanotic congenital cardiac anomaly, characterized by the
presence of infundibular septal deviation, right ventricular out
flow obstruction, aortic override and right ventricular
hypertrophy [3]. The gold standard investigation in TOF is
cardiac catheterization, however MR angiography can also
prove useful [5].

Double aortic arch can be associated with various congenital
cardiac anomalies. The difficulty in handling the non-dominant
arch from the midline accounts for the prevalence of the two
incision approach wherein the arch is tackled by a separate
posterolateral thoracotomy. We believe that division of the
non-dominant arch can be safely undertaken from the midline
when coexisting cardiac anomalies mandate an intracardiac
repair under cardiopulmonary bypass which also facilitates
division of the non-dominant arch.
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Staged repair of TOF with DAA via median sternotomy
followed by posterolateral thoracotomy at a later date has
been reported [4]. Talwar et al. described the repair of double
aortic arch via postero-lateral thoracotomy and the cardiac
malformation via sternotomy in the same setting [7]. The nondominant arch is divided at the atretic segment. In the
absence of an atretic segment the non-dominant arch is
divided between the ipsilateral subclavian artery and the
descending aorta [2,8]. The distal non-dominant arch beyond
the ipsilateral subclavian artery is often difficult to access from
the midline, and accounts for the controversy regarding the
approach (thoracotomy vs. median sternotomy). The exposure
to the non-dominant arch is limited from median sternotomy
owing to its posterior turn, causing difficulty in placing clamps
and still having enough length to cut and over sew. We
modified the placement of clamps to simplify the division of
non-dominant arch. We used a combination of 2 vascular
clamps and one vascular loop to achieve this (Figure 5). The
limited dissection of the arch beyond the left subclavian artery
also prevented the divided segment from retracting
posteriorly. The fibrous ring around the trachea which is
invariably present must be divided to avoid recurrence of
tracheal obstruction.
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