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Right Subclavian Steal Associated with Aberrant Right

Subclavian Artery

David M. Rowe," 2 Gary J. Becker, John A. Scott, Dewey J. Conces, Jr.

The subclavian steal syndrome is a well-recognized clinical
and radiographic entity that involves the left subclavian artery
far more commonly than the right. Atherosclerotic stenoses
are the most common underlying cause [1-3]. Right subcla-
vian stenosis with associated steal is markedly less common.

Although an aberrant right subclavian artery is one of the
most common anomalies of the great vessels [4, 5], its
association with and contribution to the right subclavian steal
syndrome in adults has not been elucidated. In this report,
we describe two cases of aberrant right subclavian artery
associated with right subclavian steal syndrome.

Case Reports
Case 1

A 53-year-old woman presented with signs and symptoms of
diffuse atherosclerotic peripheral vascular disease and occasional
chest pain. She had noted increasingly severe right lower extremity
claudication. In addition, she complained of recurrent episodes of
both vertigo and ataxia. The right radial and brachial pulses were
diminished, and her blood pressure was 90/60 mm Hg in the right
arm and 130/80 mm Hg in the left. The patient denied arm claudication
and paresthesias.

Transaxillary coronary arteriography revealed minimal coronary
occlusive disease. Intraarterial DSA of the aortic arch and brachioce-
phalic vessels disclosed smooth, mild (<50%) atherosclerotic carotid
bifurcation stenoses bilaterally, a dominant left vertebral artery, and
an aberrant right subclavian artery with its origin distal to that of the
left subclavian. Also noted was a severe stenosis of the proximal
right subclavian artery with distal filling via retrograde flow in the right
vertebral artery (Figs. 1A and 1B).

A right common carotid-right subclavian bypass graft was con-
structed. The patient tolerated surgery well and remains asympto-
matic in the initial postoperative period.

Case 2

A 54-year-old obese woman had endured right arm claudication
for 1 year. At the time of admission, she described severe pain and

weakness with minimal exertion. The patient’'s medical history in-
cluded previous diagnoses of non-Hodgkin lymphoma and insulin-
dependent diabetes mellitus. The right radial pulse was markedly
diminished. Blood pressure was 78/? mm Hg in the right arm and
150/80 mm Hg in the left. A transfemoral intraarterial DSA of the
aortic arch and brachiocephalic vessels revealed an aberrant right
subclavian artery with its origin distal to that of the left subclavian
artery. The right subclavian was occluded proximally and reconsti-
tuted distally via retrograde flow in the right vertebral artery (Figs. 2A
and 2B). The left vertebral artery was dominant. There was also a
moderate stenosis at the origin of the right common carotid artery
and moderate irregularity of the left subclavian.

Owing to the previous history of lymphoma, a contrast-enhanced
CT of the mediastinum (Fig. 2C) was obtained. This nicely demon-
strated the aberrant course of the right subclavian and the proximal
thrombus. There was no evidence of an extrinsic compressive mass.
The patient remains undecided regarding surgical intervention at this
time.

Discussion

Modern awareness of the subclavian steal syndrome was
facilitated by the works of Contorni [6] and Reivich et al. [7]
in the early 1960s. Since that time a well-defined constellation
of clinical signs and symptoms has evolved in adults present-
ing with this syndrome. The presenting complaints usually
include either neurologic symptoms or ischemic arm changes.
Neurologic symptoms are variable and include vertebrobasilar
problems, such as vertigo, paresthesias, and limb paresis.
Less common presenting symptoms include ataxia, visual
problems, and syncope [1-3]. Exercise-induced symptoms
are thought to be more specific but less common [1]. Arm
ischemia produces claudication, fatigability, diminished pe-
ripheral pulses, and a systolic blood pressure differential of
20 mm Hg or more between the upper extremities [1-3].
Concomitant disease in the other brachiocephalic vessels is
the rule [1].

Among all the large series of subclavian steal, a predomi-
nance of left-sided lesions is well demonstrated. In the large
series of Fields and Lemak [1], brachiocephalic trunk or right
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Fig. 1.—lIntraarterial DSA in 53-year-old
woman with peripheral vascular disease and
right subclavian steal (case 1).

A, Early frame shows aberrant origin of right
subclavian artery and right subclavian stenosis.

B, Late frame shows retrograde filling of right
vertebral artery.

Fig. 2.—54-year-old woman with right arm claudication and previous history of lymphoma.

A, Early frame from intraarterial DSA shows occlusion of an aberrant right subclavian artery (arrow).

B, Late frame shows distal reconstitution of right subclavian artery via retrograde flow in right vertebral artery.

C, Chest CT after contrast bolus shows (unopacified) thrombus in aberrant right subclavian artery (arrow) posterior and to right of esophagus.

subclavian lesions accounted for only 30%, or 51 of 168
cases, including patients with bilateral disease. A review of
22 cases by Larrieu et al. [2] disclosed only one patient with
an isolated right obstruction and steal. At our institution, a
review of 50 cases revealed only seven with right-sided steal
(P. Bendick, personal communication, May 1986). Although
atherosclerotic occlusive disease is by far the most commonly
described cause, other documented causes include arteritis,
trauma, tumor thrombus/encasement, previous surgical pro-
cedure such as Blalock-Taussig shunt, and congenital aortic
interruption [3, 8, 9]. Isolated left subclavian artery and right
aortic arch with associated congenital steal has been de-
scribed [10, 11]. However, there has been only one report of
a congenital right subclavian steal in a patient with a normal
left aortic arch and isolated right subclavian artery arising
from a small aortic diverticulum [12]. None of the angiograph-

ically demonstrated cases in adults has been associated with
an aberrant right subclavian artery.

The aberrant right subclavian artery is considered the most
common variant of innominate-right subclavian development
[4, 5]. Reported frequencies range from 0.4-2.0% [4]. Most
commonly the aberrant vessel originates from the posterior
wall of the aortic arch distal to the origin of the left subclavian
artery [4, 5]. This is well demonstrated on the CT scan in
case 2 (Fig. 2C). The aberrant vessel usually crosses posterior
to the esophagus, although it may course between the esoph-
agus and trachea or anterior to the trachea [4]. In our case
2, the occluded portion of the right subclavian lies posterior
to the esophagus.

Although Felson et al. [4] alluded to a probable case of
subclavian compromise with diminished pulses in their classic
review article of aberrant right subclavian artery in 1950, there
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was no angiographic evaluation. Most discussions of the
aberrant right subclavian artery have been limited to either
anatomic description or to its controversial role in the produc-
tion of dysphagia symptoms (dysphagia lusoria). Obvious
surgical implications exist, particularly in those patients with
other congenital cardiac or vascular lesions. However, the
association of this common anomaly with the clinical symp-
toms and radiographic demonstration of subclavian steal,
manifested by delayed filling of the distal right subclavian via
the right vertebral artery, has not been well documented.
Isolated involvement of occlusive disease severe enough to
produce subclavian steal is unusual for reasons that are not
entirely clear. One potentially important factor is the relatively
larger diameter of the brachiocephalic trunk as compared with
that of the left subclavian. Presumably, atherosclerotic
plaques of similar size would be more likely to produce earlier
symptomatic narrowing in the smaller left subclavian than in
the brachiocephalic trunk. Because of their similar sizes,
aberrant right subclavian arteries should be at the same risk
as left subclavian arteries for the development of early symp-
tomatic occlusive disease.

In summary, isolated right subclavian steal syndrome is
unusual. Demonstration of an aberrant right subclavian artery
as an associated condition or contributing factor may be
difficult if the proximal artery is totally occluded. However,
contrast-enhanced CT may demonstrate the aberrant course
of the occluded right subclavian. In our two cases the aberrant
right subclavian arteries were easily demonstrated on DSA,
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and late frames showed the steal. An aberrant right subclavian
artery should be considered a contributing factor in patients
presenting with isolated right subclavian steal syndrome.

REFERENCES

1. Fields WS, Lemak NA. Joint study of extracranial arterial occlusion VII.
Subclavian steal—a review of 168 cases. JAMA 1972;222:1139-1143
2. Larrieu AJ, Tyers FO, Williams EH, et al. Subclavian steal syndrome: an
update. South Med J 1979;72:1374-1376
3. Herring M. The subclavian steal syndrome: a review. Am Surgeon
1977;April:220-228
4. Felson B, Cohen S, Courter S, McGuire J. Anomalous right subclavian
artery. Radiology 1950;54:340-348
5. Newton TH, Potts DG. Radiology of the skull and brain: angiography. St.
Louis: Mosby, 1974:1149-1152
6. Contorni L. Il ciculo collaterale vertebro-verterbrale nella obliterasion dell
arteria subclavia alla sur origine. Minerva Chir 1960;15:268-271
7. Reivich M, Holling E, Roberts B, Toole JF. Reversal of blood flow through
the vertebral artery and its effect on cerebral circulation. N Engl J Med
1961;265:878-885
8. Midgley FM, McClenathan JE. Subclavian steal syndrome in the pediatric
age group. Ann Thorac Surg 1977,24:252-257
9. Forger GM, Shah KD. Subclavian steal in patient with Blalock-Taussig
anastomosis. Circulation 1965;31:241-248
10. Antia AU, Ottesen OE. Collateral circulation in subclavian stenosis or
atresia: angiographic demonstration of retrograde vertebral-subclavian
flow in two cases with right aortic arch. Am J Cardiol 1966;18:599
11. Borushok MJ, White RI, Oh KS, Dorst JP. Congenital subclavian steal.
AJR 1974;121:599
12. Garti IJ, Aygen MM. Left aortic arch with congenital isolation of the right
subclavian artery. Pediatr Radiol 1980;9:241-243



