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Right subclavian steal syndrome in a patient with aberrant
right subclavian artery, common carotid trunk and
hypoplastic left vertebral artery
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Velam, Shashanka Chunduri, Vijayalajshmi Devi B

ABSTRACT

Introduction: Subclavian steal syndrome refers
to the reversal of vertebral blood flow in the
setting of proximal subclavian or innominate
artery severe stenosis or occlusion resulting in
the symptoms of vertebrobasilar insufficiency
related to exercise of the upper extremities. It is
more common on the left side. Case report: We
reported a case of subclavian steal syndrome on
the right side in a patient with aberrant right
subclavian artery (ARSCA), hypoplastic left
vertebral artery and common carotid trunk
(CCT) branching in to the left and right common
carotid arteries. Conclusion: Till now,
combination of ARSCA, CCT and left vertebral
artery hypoplasia in the same person has not
been reported and this combination causes
ischemia in large area of brain if the patient
develops hemodynamically significant stenosis
or occlusion in both CCT and ARSCA proximal to
the origin of right vertebral artery.
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INTRODUCTION

Subclavian steal phenomenon (SSP) is associated
with flow reversal in the vertebral artery ipsilateral to a
hemodynamically significant stenosis or occlusion of the
subclavian artery. Subclavian steal syndrome (SSS)
implies the presence of significant symptoms due to
arterial insufficiency in the brain (i.e., vertebrobasilar
insufficiency) or upper extremity, which are supplied by
the subclavian artery. Contorni in 1960, first described
retrograde flow in the vertebral artery [1]. In 1961,
Reivich first recognized the association between this
phenomenon and neurologic symptoms [2]. Fisher
coined the term ‘subclavian steal syndrome’ for this
combination of retrograde vertebral flow and neurologic
symptoms [3].

Most patients with subclavian artery stenosis are
asymptomatic because of the abundant collateral blood
supply in the head, neck and shoulder. Symptoms, when
they occur, are due mainly to ischemia of the ipsilateral
upper extremity. Exercise-induced arm pain, fatigue,
coolness, paresthesias or numbness occurs in
approximately one-third of patients, but ischemic and
trophic changes are rare. Symptoms of vertebrobasilar
ischemia (VBI) of brainstem (dizziness, vertigo, ataxia,
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disequilibrium, drop attacks, diplopia, nystagmus,
graying of vision, hemianopia, bilateral visual blurring,
and syncope) are uncommon and usually occur in
patients with concurrent significant stenotic/occlusive
disease involving cerebral circulation [4]. In some cases,
reduced arterial flow resistance, during upper extremity
exercise, can precipitate vertebrobasilar symptoms.
Collateral blood supply and the capacity to increase
collateral flow determine patients who develop
neurologic symptoms.

CASE REPORT

A 53-year-old male with hypertension presented
with right arm discomfort, dizziness and presyncope
that occurred even with minimal exertion of right upper
extremity for the last two months. There was no past
history of coronary or vascular disease. Physical
examination revealed blood pressures 130/70 mmHg in
the left arm and 100/60 mmHg in the right arm, with
weak brachial, radial and ulnar pulses on the right side.
No carotid bruit was auscultated. His 12-lead
electrocardiogram was normal. Two dimensional
echocardiography and color Doppler sonography
showed that three great vessels were originated from
aortic arch and their course could not be delineated
because of poor window. Color Doppler sonography of
vertebral arteries revealed hypoplasia of left one and
normal right vertebral artery with retrograde flow on
the right side (subclavian steal) and of subclavian
arteries showed that severe stenosis in right subclavian
artery just proximal to the origin of vertebral artery and
dampened flow with prolonged acceleration time was
noted in distal right subclavian, axillary, brachial, radial
and ulnar arteries. Computed tomography angiography
(CTA) of the head and neck revealed that there was a
critical stenosis in aberrant right subclavian artery
(ARSCA) proximal to the origin of normal right
vertebral artery, left and right common carotid arteries
arising from the common carotid trunk (CCT), normal
left subclavian artery and hypoplastic left vertebral
artery (Figure 1 and Figure 2). The patient subsequently
underwent coronary and selective ARSCA angiography
after informed consent was obtained. His coronary
angiogram revealed normal epicardial coronary arteries
and selective ARSCA angiogram showed severe stenosis
in its proximal part (Figure 3). Later patient underwent
successful right subclavian artery angioplasty with
stenting.

DISCUSSION

Subclavian steal syndrome defined as the presence
of significant symptoms due to ischemia in the brain
(i.e., vertebrobasilar insufficiency) or upper extremity,
which are supplied by the subclavian artery.
Atherosclerosis is the most common cause of SSS, more
common on the left side, may be due to a more acute
origin of the left subclavian artery leads to increased
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Figure 1: Three dimensionally reconstructed computed
tomography angiography in anterior view showing common
carotid trunk (red arrow) giving origin to left and right
common carotid arteries (white arrows), aberrant right
subclavian artery with stenosis proximally (yellow arrow),
hypoplastic left vertebral artery (green arrow), normally
originated right vertebral artery (long white arrow) and left
subclavian artery (white triangle).

Figure 2:

Three dimensionally reformatted computed
tomography angiography in posterior view showing aberrant
right subclavian artery with severe stenosis proximally (yellow
arrow), hypoplastic left vertebral artery (red arrow), normally
originated right vertebral artery (green arrow) and left
subclavian artery (white arrow).

turbulence resulting in accelerated atherosclerosis [5].
Other conditions causing hemodynamically significant
subclavian artery stenosis include Takayasu arteritis,
compression of the subclavian artery in the thoracic
outlet, following surgical repair of coarctation of the
aorta and of tetralogy of Fallot with a Blalock—Taussig
shunt and congenital abnormalities such as right aortic
arch with isolation of the left subclavian artery and
anomalies of the brachiocephalic arteries. Our patient
had SSS due to stenosis in ARSCA.
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Figure 3: Selective angiogram of the aberrant right subclavian
artery in right anterior oblique cranial view showing severe
stenosis in its proximal part (white arrow) before the origin of
right vertebral artery (black arrow).

The six pairs of aortic arches are a series of vessels
that connect on each side the aortic sac with the
corresponding dorsal aorta. At a later developmental
stage, the aortic arches are both reduced in number and
extensively transformed, and finally an asymmetric
blood supply system is achieved (Figure 4A). It is
understandable that many abnormalities can occur
because of many changes involved the transformation of
embryonic aortic arches into the adult arterial pattern.
Most abnormalities result from the persistence of the
parts of aortic arches that normally disappear or from
disappearance of parts that normally persistent. Left
aortic arch with an aberrant right subclavian artery, last
great vessel on the aortic arch, is the most common
congenital anomaly of the aortic arch occurring in about
0.5% of the general population [6]. Normally, proximal
part of the right subclavian artery arises from the right
fourth aortic arch and distal part from the right dorsal
aorta present between fourth aortic arch and right
seventh intersegmental artery and right seventh
intersegmental artery (Figure 4A). The ARSCA develops
as a result of the abnormal involution of the right fourth
aortic arch, right dorsal aorta present between fourth
aortic arch and seventh intersegmental artery and
abnormal persistence of right dorsal aorta distal to the
right seventh intersegmental artery (Figure 4B) [7]. It
has been reported that the ARSCA typically travels in a
retroesophageal course in 80% of patients like our
patient, between the trachea and esophagus in 10-15%
of patients, and anterior to both structures in 5% of
patients [8]. Most patients with an ARSCA remain
asymptomatic. Only 10% of adult patients with ARSCA
have symptoms [9].
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Figure 4: (A) Schematic drawing illustrating the arterial
changes that result during transformation of the Truncus
arteriosus, aortic sac, pharyngeal arch arteries, and dorsal
aortas into the adult pattern. The vessels that are not colored
will disappear during development, (B) Schematic drawing
illustrating the development of aberrant right subclavian
artery and common carotid trunk.

In 1993, Wells et al. reported that CCT is a left aortic
arch variant and is present in about 13% of the general
population [10]. During development, aortic sac, the
most distal part of the truncus arteriosus, bifurcates into
right and left horns, which forms the right
brachiocephalic trunk and part of arch of aorta,
respectively. Normally, third left aortic arch which forms
the left common carotid artery and proximal part of the
left internal carotid connected to the left horn of the
aortic sac. The CCT arises when the proximal part of the
third left aortic arch absorbed in to the right horn of the
aortic sac. However, incomplete vascular ring caused by
an ARSCA associated with CCT like our case is
extremely rare and its incidence is about 0.16% [11].

Like our case one vertebral artery is hypoplastic in up
to 10-15% of the healthy population and makes little
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contribution to basilar artery flow [12, 13]. The left
vertebral artery is dominant in approximately 50%; the
right in 25% and in the remaining 25% cases the two
vertebral arteries are of similar calibre. Three prior
studies concluded that individuals with hypoplastic
vertebral arteries are at increased risk for posterior
circulatory stroke more so if they had risk factors like
hypertension, diabetes, smoking, etc. [14—-16]. Our
patient had hypoplastic left vertebral artery associated
with stenosis in aberrant right subclavian artery
proximal to the origin of right vertebral artery leading
to relatively compromised blood flow to the brainstem
and causing the vertebrobasilar symptoms with
minimal exertion of the right upper extremity.

CONCLUSION

The combination of common carotid trunk, aberrant
right subclavian artery and hypoplastic left vertebral
artery in the same person was never reported earlier
and this combination causes ischemia in large area of
brain if the patient develops hemodynamically
significant stenosis or occlusion in both the common
carotid trunk and aberrant right subclavian artery
proximal to the origin of right vertebral artery. All
physicians should be aware of aortic arch variations
prior to catheterization so that they can reduce
fluoroscopic time and minimize contrast medium use.
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