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Abstract When the proximal occlusion or stenosis of the subclavian or of the brachiocephalic
artery may require distal arterial filling through reversal flow from the vertebral artery,
causing clinically significant blood supply reduction to the brainstem, it is called
subclavian steal syndrome (SSS). We report a 54-year-old male patient who presented
with multiple episodes of syncopes and vascular claudication due to right SSS. He
underwent an angioplasty, evolving with complete improvement of the symptoms. We
review the clinical presentation, the diagnostic methods, and the treatment options of
the disease.
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RESUMO A oclusão ou estenose da artéria subclávia ou do tronco braquiocefálico pode exigir
fluxo reverso pela artéria vertebral para seu enchimento distal, causando sintomas
devido à redução de fluxo no tronco encefálico. A isso se dá o nome de síndrome do
roubo da subclávia. Relatamos o caso de um paciente de 54 anos com múltiplos
episódios de síncope e claudicação vascular por síndrome do roubo da subclávia à
direita, submetido a angioplastia e evoluindo com melhora completa dos sintomas.
Revisamos a apresentação clínica, métodos diagnósticos e opções de tratamento da
doença.
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Introduction

Subclavian steal syndrome (SSS) is a vascular process
resulting from an ipsilateral occlusion or from a significant
proximal stenosis of the subclavian or braquiocephalic
arteries.1 With pressure impairment in the subclavian
artery, blood flows from the contralateral vertebral artery
to the basilar artery and descends retrogradely through the
ipsilateral vertebral artery, leading to collateral circulation
to the upper limb.1

Significant subclavian or braquiocephalic artery stenosis
or occlusions, however, aremostly asymptomatic and, there-
fore, do not require specific therapy other than those direct-
ed to the underlying etiology.2,3 However, when symptoms
do occur, the most commonmanifestations are symptoms of
vertebrobasilar insufficiency, such as dizziness and diplopia,
or symptoms of upper limb ischemia, such as weakness,
paresthesia, numbness, and coldness. These symptoms are
often associated with arm exercises.4–7

Rarely, however, some patients may provoke exercise
syndrome and present with transitory ipsilateral arm clau-
dication, ataxia and/or angina.8 It is often a differential
diagnosis in any patient who has a pulse deficit or a systolic
blood pressure difference greater than 20 mmHg between
the arms.8

Atherosclerosis is the main cause of occlusive disease
involving the subclavian artery, with concomitance of smok-
ing in 78 to 100% of the cases, of coronary artery disease in 27
to 65% of the cases, and of carotid or vertebral arterial disease
in one third of the patients.9–11

Case Report

A 59-year-old male presented with multiple episodes of
syncope and lower limb vascular claudication during his
work (cabinet maker) for � 2 years. He had a history of
hypertension and smoking and was submitted to bilateral
femoral popliteal bypass surgery 1 year before, with total
improvement of the claudication of the lower limbs. He had
also undergone a bilateral carotid artery angioplasty 6months
earlier due to severe stenosis, but the syncopes remained. The
cardiologic investigation and the neurological examination
were normal, but blood pressure was 40 mmHg different
between his arms. A cervical and intracranial digital subtrac-
tion angiography (DSA) showed a severe stenosis of the right
subclavian artery, with reverse blood flow in the ipsilateral
vertebral artery irrigating the right upper limb, characterizing
the SSS (►Fig. 1). Thus, the patient underwent a right subcla-
vian artery angioplasty with stent and balloon (►Fig. 2). The
procedure was performed through a right femoral access,
under general anesthesia and full intravenous heparinization.
A Destination peripheral guiding sheath (Terumo, Tokyo,
Japan) was positioned in the brachiocephalic trunk and a
Protégé RX stent (Medtronic, Dublin, Ireland) with
10 � 7 mm of diameter and 40 mm of extension was deliv-
ered crossing thestenosis. Although thestent producedpartial
vessel opening, an Armada balloon catheter (Abbott, Chicago,
IL, USA) of 9 � 40 mm inflated until 13 Atm achieved defini-
tive stent impingement and normalization of the cervical and
of the intracranial blood flow. In the postoperative period, he
maintained theuseof simvastatin40 mg, enalapril 20 mg, and

Fig. 1 A: Right subclavian artery with suboclusive stenosis and a retrograde flow in the vertebral artery. Right anterior oblique view. B: Right
common carotid artery and filling of the posterior circulation through extraintracranial anastomosis. Anteroposterior view.

Arquivos Brasileiros de Neurocirurgia Vol. 38 No. 2/2019

Endovascular Treatment in the Subclavian Steal Syndrome Gatto et al.138



double antiaggregation (aspirin 100 mg and clopidogrel
75 mg) daily. There were no further syncopes or claudication
of the arm during 16months of follow-up, without difference
ofbloodpressurebetween thearms,despite thepatienthaving
not stopped smoking.

Discussion

Clinical Presentation
Subclavian steal syndrome is a rare disease, related in� 6% of
asymptomatic patients with cervical murmurs.5

In the majority of the patients, a subclavian severe steno-
sis with or without flow reversal in the ipsilateral vertebral
artery is clinically asymptomatic.5,12 It occurs due to the slow
progression of the disease and to the development of collat-
eral circulation.13,14

However, patients with flow reversal can become symp-
tomatic if the collateral blood supply from the vertebrobasilar
circulation cannot accommodate the increased demand, such
asduringexerciseor in the settingofanarteriovenousfistula.15

The symptoms of subclavian disease include ipsilateral
claudication of the superior extremity (that can be correlated
withTakayasu arteritis) andvertebrobasilar insufficiency, such
as the syncopes of our patient, or even posterior fossa stroke
andmyocardial ischemia.3,5,9,15Among the clinical manifesta-
tions, vertigo or dizziness are the most prevalent.7 Other
possible symptoms includeataxia, tinnitus, dropattacks, visual
disturbances, perioral numbness, alternating paresthesia, dys-
phagia, dysarthria, transient amnesia, or headache.3,5,9,15

Complete occlusion is three times more prevalent in the
left subclavian artery than in the right subclavian or in the
innominate artery.16

Diagnosis
In the physical examination, a discrepancy of > 15 to
20 mmHg in the arm blood pressure (ABP) taken in both
upper extremities can be found, beyond pulse impairment in
the affected side.4,12 In a study by Osborn et al,14 a systolic
ABP difference � 15 mmHg had a positive and negative
predictive value of 100% for SSS, in a total of 59 patients.
On the other hand, English et al found in the difference in

systolic ABP � 20 mmHg the positive and negative predic-
tive values of 19 and 98%, respectively.17,18

Recent studies have shown a linear correlation between
the increase of the ABP difference with the occurrence of
symptoms.19,20 Labropoulos et al reported that 38.5% in the
groupwith ABP difference 50mmHg presented symptoms.19

The arterial insufficiency syndrome can lead to skin
modification, but only 5% of the patients have cyanosis and
trophic skin changes due to severe brachial ischemia or
embolism in the distal arterial branches of the upper
limbs.12,21 Also, an audible bruit over the supraclavicular
fossa can be heard.4,12

The diagnosis can be done with the use of a Doppler
ultrasound guided by an experienced professional, with
findings such as waveform dampening or monophasic chan-
ges.22When the Doppler is inconclusive, it is possible to use a
more invasive diagnosis test, such as angioresonance or
angiotomography, both showing the grade of the stenosis.12

However, DSA still is the gold standard test due to the
dynamic visualization of the retrograde vertebral flow.22

Treatment
A small percentage of patients with SSS really need any thera-
peutic intervention.4,19,22 The surgical options, such as bypass
grafting, or endovascular treatments involving angioplasty
andstenting, areoften reserved for serious clinical symptoms.4

Asymptomatic patients should not be submitted to inter-
ventions,4,7 since they could prevent future disease with
medical therapy, which includes antiplatelet drugs, such as
aspirin, and a lipid-lowering statin therapywith a goal of low-
density protein (LDL) cholesterol < 100 mg/dL.4,7,22 Stopping
smoking, controlling the blood pressure, and glycated hemo-
globinA1C rate < 7%are advised7 to reduce themorbidity and
mortality risk related to atherosclerotic disease, which can
lead to ischemic events in the heart and in the brain.4 Subcla-
vian stenosis is an atherosclerotic disease marker and, as a
consequence, cardiological (heart attack) and brain (stroke)
events should be warned of the possibility of occurence.18,22

Thesurgicalvascular interventionoptions include: axillary-
axillary bypass, carotid-subclavian bypass, and transposition
of the subclavian artery.22 The carotid-subclavian bypass

Fig. 2 Angioplasty. A: Delivered and opened stent covering the entire stenosis. B: Inflating the balloon. C: Satisfactory final result.
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showed low risk of mortality and small recurrence rates.4 Law
et al21 found in their study that transpositions have thehighest
long-term 5-year patency rate (100%), followed by PTFE (95%)
and Dacron grafts (84%), and saphenous vein grafts have the
lowest patency rate (65%).23

Percutaneous transluminal angioplasty (PTA) has a high
rate of patency for subclavian stenosis or occlusion, the latter
with a lower rate. Percutaneous transluminal angioplasty
has a high rate of good outcome and a low incidence of
recurrence, especially in proximal stenosis.16–18 It is done
with local puncture and, therefore, has lower rates of com-
plications; stenting has been considered safe when you
compare it with the surgical vascular intervention.18 In a
series of 110 patients treated by PTA with a follow-up of
almost 3 years, patients with subclavian stenosis and occlu-
sion had patency rates of 93 and 65%, respectively.16

Risks related to PTA are stroke, arterial rupture, stent
migration, and reocclusion.18 Patients who already had an
occlusion presented with a high rate of reocclusion (35–
50%).17,18 A regular follow-up for at least 2 years postPTA is
recommended.18

None of the studies reviewed in the present article
clarifies how long a patient with total occlusion is still
submitted to an intervention with angioplasty.

Prospective randomized studies are needed to elucidate
the fact that several papers analyze subclavian PTA in
stenosis and occlusion, but they do not mention whether
or not they have clinical and/or angiographic criteria for SSS.

Conclusions

Subclavian steal syndrome is a rare vascular condition relat-
ed to cerebrovascular risk factors, with a wide clinical
presentation, but normally asymptomatic. Endovascular
treatment with stent and balloon, as performed in the
related patient, is safe and has good long-term results.
Intervention is only indicated in symptomatic patients.
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