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Abstract

 Isolated RSCA from the right pulmonary artery is a very rare vascular
arch anomaly. Complete loss of continuity of  subclavian artery from the
aortic arch was named ISOLATION by Stewart and colleagues [4] in 1964.
They are commonly associated with DiGeorge syndrome [2] or intracardiac
anomalies [3]. We report a case of 6 years old female child diagnosed with
Tetralogy of Fallot with single pulmonary (right) artery with no left
pulmonary artery with an anomalous Right Subclavian artery arising from
the single pulmonary artery with left arch  and left superior vena cava.
Patient underwent single lung repair with total transatrial approach with
reimplantation of the right subclavian artery into the right carotid/
innominate  artery (first branch of the ascending aorta). Early intervention
with complete surgical repair normalised the patient’s circulation with
resolution of both the pulmonary and subclavian steal phenomenon.

Keywords: Right Subclavian Artery (RSCA);  Tetralogy of Fallot (TOF);
Pulmonary Artery(PA).

Case Report

Isolated Right Subclavian Artery in a Patient with Tetralogy of Fallot
with Single Pulmonary Artery
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Introduction

AnIsolated subclavian artery is the rarest described
arch anomaly [1] in which the subclavian artery is
separated from the aortic arch and arising from the
same sided pulmonary artery either connected
through a ductus or ligamentum arteriosum. They
are commonly associated with DiGeorge syndrome
[2] or intracardiac anomalies [3] especially
conotruncal defects (VSD, TOF, DORV) or aortic arch
anomalies (Right or Interrupted Aortic Arch or
Bilateral Ductus). There is no vascular ring [1] as the
ductus is ipsilateral to the isolated subclavian artery
and is not attached to the aorta. We present a similar
case report.

Case Report

We report a case of 6 years old female child had
come with complaints of increased incidence of

Respiratory tract infection frequently since she was
3 years old and breathlessness on exertion with no
history of cyanosis. Grade 2 clubbing present but no
cyanosis.  Saturation in the right upper limb and
other limbs were the same approximately 96% with
normal development of all the four limbs. BP in right
upper limb was less than the other limbs. There were
no any positive family history for congenital heart
disease. On examination, she had single 2nd heart
sound with a systolic thrill and murmur heard in the
pulmonary area. She was investigated and found to
have on  Echo and CT angio as Tetralogy of Fallot
with single pulmonary (right) artery with no left
pulmonary artery with an anomalous Right
Subclavian artery arising from the single pulmonary
artery with left arch  and an LSVC. Vertebral artery
was arising from the right subclavian artery. Neck
vessel angio showed patent cicle of Willis. CXR
showed increased Qp more on the right side as
compared to the left side.

Patient underwent single lung repair with total
transatrial approach with  reimplantation of the right
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subclavian artery into the right carotid/innominate
artery (first branch of the ascending aorta). Single
Lung Repair consisted of Dacron Patch Closure of
the VSD with Infundibular and Valvular Resection.
Pulmonary Annulus was within normal limits and
hence did not require the need for Transannular
Augmentation. Patient recovering was stable in the
postoperative period with 100% saturation in the
right upper limb and was thus discharged.

Fig. 2:

Fig. 3:

The reimplantation was done off  CPB with a
clamp placed across the first branch of the ascending
aorta higher up and right subclavian artery divided
flush at its origin from the pulmonary artery and
anastomosed with the first arch vessel in an end to
end fashion as illustrated in the following figures.

Discussion

Complete loss of continuity of  subclavian artery
from the aortic arch was named Isolation by Stewart
and colleagues [4] in 1964. It is an uncommon
malformation of the aortic arch system defined as a
complete disconnection between one subclavian
artery and aorta with persistent connection to the
ipsilateral pulmonary artery through a patent or non-
patent ductus arteriosus. It is always observed
opposite to the side of the aortic arch and does not
form a vascular ring as the ductus and the isolated
subclavian artery are lying on the same side. The left
subclavian artery is more frequently involved than
the right one (4:1) and  more commonly associated
with intracardiac anomalies(VSD, TOF, d-TGA) or a
syndrome. It is of peculiar importance in patients
with decreased pulmonary blood flow as in TOF to
identify this anomaly before considering a Blalock-
Taussing Shunt as the anastomosis is usually
performed on the opposite side of the aortic arch
where this anomaly may cause hinderance in
performing the shunt surgery [5].

Embryologically the distal part of the RSCA
originates from the 7th intersegmental artery while
its proximal part is derived from the right 4th aortic
arch and the proximal right dorsal aorta (Fig 1). The
distal part of the right dorsal aorta normally
undergoes involution. The Isolated subclavian artery
can be understood using the EDWARD’S
hypothetical arch plan [6] which describes
interruption at two levels of the aortic arch: 1. The
right 4th arch between the aortic sac and the right
dorsal aorta and 2. The right dorsal aorta proximal
to the right ductus arteriosus (6th arch)(Fig 2). When
the right ductus arteriosus remains patent , it
connects the right PA to the RSCA and when the
right ductus arteriosus regresses, it results in
Isolation of the RSCA.

Clinically Isolation of the RSCA is usually
aymptomatic, recognised incidentally during
evaluation of an associated cardiac lesion or it may
also have diminished pulses and blood pressure in
the involved extremity. There may be occurrence of
“Subclavian steal syndrome” in isolated RSCA, as
the subclavian fills from collaterals of the vertebra-

Fig. 1:
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basilar system. Similarly it can also result in
“Pulmonary steal phenomenon” when the right
ductus arteriosus is patent where the PA fills
retrogradely from the vertebro-basilar system stealing
from the circle of Willis owing to lower pulmonary
vascular resistance and such patients are at high
risk of pulmonary overcirculation which was quite
seen in our patient. Nath [7] described a similar
patient presenting at 18 months with secondary
pulmonary hypertension who underwent repair but
died at 3 years with autopsy showing grade IV
pulmonary vascular disease.  In patients with high
pulmonary vascular resistance, there may be
antegrade flow from the PA to the RSCA resulting in
differential cyanosis with diminished oxygen
saturation in the right upper extremity [8].

Diagnosis of Isolated RSCA from PA is very
difficult as these patients are mostly asymptomatic
and because of the development of good amount of
collaterals from the contralateral subclavian artery
through the vertebral arteries. However with the help
of imaging techniques like Echocardiography and
angiography diagnosis can be made. Angiography
is diagnostic showing delayed opacification of the
RSCA or the PA (if ductus is open). Selective
angiography of the head and neck vessels delineates
the collateral circulation which was done in our
patient. MRI and Digital subtraction angiography
can be used for rapid accurate non-invasive
assessment of the arch anomalies [8].

Indications for Intervention [2]:

1. In patients with “Pulmonary steal phenomenon”
who are prone for pulmonary overcirculation
leading to features of pulmonary vascular
obstructive disease.

2. To prevent Subclavian steal syndrome in adult
age.

3. When associated with other intracardiac
anomalies requiring correction (VSD, TOF, D-
TGA).

Treatment Includes [8,10]

1. Surgical re-implantation of the Isolated RSCA
to either the carotid artery or the aortic arch
directly or with bypass graft.

2. Ligation of the RSCA or the connecting artery to
the right PA can also be done to prevent
subclvian steal syndrome later on.

3. Transcatheter coil occlusion of the patent ductus
arteriosus

4. Close observation can also be appropriate in
patients with no symptoms and in the absence
of any additional cardiac anomalies requiring
intervention because of the development of
adequate collateral circulation as described by
Madan et al [9]. However they may require
surgical intervention at any time of the
development of symptoms of subclavian steal
syndrome.

Conclusion

Isolated RSCA from the right pulmonary artery is
a very rare vascular arch anomaly and  difficult to
diagnose clinically with needs of high grade of
suspicion while investigating for the same. Early
intervention is advocated with complete surgical
repair so as to normalise the patient’s circulation
with resolution of both the pulmonary and
subclavian steal phenomenon.
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