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Abstract

Introduction: subclavian theft syndrome (SBS) is related to 
subclavian artery stenosis. In patients who were previously submitted 
to myocardial revascularization (CABG) surgery with internal-
coronary mammary graft, SBS may trigger anginal symptoms. Case 
Report: we report two cases of angina pectoris after CABG, associated 
with left upper limb pain on exertion. Patients were diagnosed with 
SBS and submitted to percutaneous transluminal angioplasty with 
stent implantation in the subclavian artery, evolving with clinical 
improvement. Discussion: the reported cases are unusual in clinical 
practice and demonstrate the efficacy and safety of interventional 
endovascular treatment in SBS.
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INTRODUCTION

Coronary artery bypass grafting (CABG) 
is an invasive treatment of coronary artery 
disease (CAD) with a high indication and 
a high success rate1. The use of the internal 
mammary artery (IMA) as a conduit for 
coronary grafting in CABG has an excellent 
long term patency, obtaining the best 
clinical results for the technique2. In some 
patients, subclavian artery stenosis proximal 
to the origin of the IMA graft may cause a 
blood flow theft phenomenon, leading to 
myocardial ischemia3.

Subclavian Burglary Syndrome (SBS) 
is typically described when a subclavian 
artery stenosis proximal to the origin of 
the vertebral artery causes a retrograde 
flow in the ipsilateral vertebral artery4. The 
prevalence of significant left subclavian 
artery stenosis in referred patients For CRM 
is around 0.2% to 6.8%5.  Thence, SBS is 
an uncommon cause of angina after CABG, 
secondary to decreased or retrograde blood 
flow, in patients with patent graft IMA in 
situ for Coronary artery6.

Two cases of BSS have been reported in 
patients previously submitted to CABG, 
in whom interventional treatment was 
successfully performed.

CASE REPORT

CASE 1 - A 77-year-old male patient 
with a history of congestive heart failure 
of ischemic etiology, added to arterial 
hypertension and dyslipidemia. Underwent 
CABG with left IMA grafting for anterior 
descending artery for 9 years. He sought 
the cardiology outpatient clinic referring 
to dizziness, pain in the left upper limb 
and intermittent precordialgia that worsens 
the effort of the upper left limb. In 
continuous use of enalapril, spironolactone, 
acetylsalicylic acid, clopidogrel, isosorbide 
mononitrate and carverdilol.

A cardiac catheterization was performed 
with a post-revascularization graft study, in 

which the flow of the anterior descending 
artery to the left subclavian artery through 
the left IMA graft (Figures 1A and 1B) 
was noticed, as well as 90% stenosis in the 
proximal portion of the Left subclavian 
artery (Figure 1C).

The patient was submitted to elective 
percutaneous transluminal angioplasty of the 
left subclavian artery with self-expanding 
stent implantation on 11/11/2013, restoring 
her normal flow, with good angiographic 
result and elimination of vertebral theft 
and anterior descending mammary stealing 
(Figure 1D).

Figure 01

The patient progressed with complete 
improvement of symptoms during and 
after hospital discharge. Twenty days 
later, he was admitted to the emergency 
room with urinary tract infection and 
severe sepsis, with difficult to control 
organic dysfunctions. There was an 
evolution with progressive worsening of 
the condition, with septic shock of urinary 
focus refractory to the use of vasoactive 
drugs, leading to death three days after the 
hospital readmission.

CASE 2 - A 72-year-old female patient 
with a history of hypertension and type 2 
diabetes mellitus who underwent CABG for 
7 years with left IMA graft for the anterior 
descending artery. She reports a stable 
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angina, with worsening in the last month 
associated with frequent syncopes. She 
had typical chest pain triggered by exertion 
with the left upper limb. On domicile, she 
makes use of acetylsalicylic acid, losartan, 
atenolol, NPH insulin, omeprazole and 
clonazepam on domicile.

Cardiac catheterization exhibited an 
inversion of the left coronary artery flow 
through the left IMA graft with the anterior 
descending artery (retrograde coronary-
subclavian flow) (Figure 2A). Selective 
angiography of the left subclavian artery 
illustrates 95% stenosis in the proximal 
portion of this vessel (Figure 2B).

Percutaneous transluminal angioplasty of 
the left subclavian artery with balloon-
expandable stent implantation was performed 
on its proximal third on 1/16/2014, with 
success (figures 2C and 2D). The patient 
demonstrated good clinical evolution and 
complete improvement of the symptoms 
after the procedure. The observed clinical 
result persisted at the 1 year follow up, with 
good tolerance to the efforts.

Figure 02

DISCUSSION

SBS refers to a pathological situation in 
which, as a result of a stenosis or occlusion 
of the proximal subclavian artery, retrograde 

flow occurs through the vertebral artery 
which causes insufficient cerebral perfusion 
and subsequently transient neurologic 
symptoms on account of cerebral ischemia7. 

Due to the vertebrobasilar circulation is a 
closed hydraulic system, the difference in 
pressure leads to reversal of the flow, pulling 
the blood from the contralateral vertebral 
artery to the basilar artery and then to the 
ipsilateral vertebral artery, “stealing” the 
flow of cerebral circulation8.

Coronary-subclavian steal syndrome, a 
variant of SBS, is an uncommon complication 
of CABG when an IMA graft is used. This 
syndrome is distinguished by the retrograde 
flow of the graft into the subclavian artery to 
perfuse the distal end when a severe proximal 
stenosis is present in the subclavian artery. 
Accordingly, a coronary steal phenomenon 
may develop, in which the myocardium 
perfused by the graft may become ischemic, 
regardless of the patency of the graft vessels9.

This phenomenon is usually caused by 
atherosclerosis. As most patients are 
asymptomatic, it presents as an incidental 
finding. Nonetheless, symptomatic patients 
usually present neurological symptoms, 
such as dizziness, hearing loss or syncope 
(vertebrobasilar insufficiency), or upper 
limb claudication, anginal symptoms, 
ischemic heart disease and heart failure, and 
the occurrence of infarction is uncommon 
acute myocardial infarction10. Physicians 
need a high degree of clinical suspicion to 
perform the diagnosis of this phenomenon, 
considering that the atypical presentations 
of this entity represent a challenge for the 
medical class8.

The genuine prevalence of SBS is still 
unidentified. Even though estimated 
between 0.6% and 6%, there is some 
controversy, since up to 80% of patients 
with this phenomenon are asymptomatic. 
Most of patients with symptoms have 
simultaneous cerebrovascular lesions8. 

Other confounding factors include failure 
of non-invasive diagnostic methods, lack 
of comprehension about the problem, and 
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attribution of symptoms to other causes11. 
The SBS incidence in patients already 
undergoing CABG Was described between 
0.1 and 3.4%6.

The noninvasive diagnostic method of 
choice for subclavian artery stenosis is the 
detection of an ankle-brachial index (ABI), 
increased at rest or after an exercise test12. 

ABI is calculated as the ratio of systolic 
blood pressure measured at the ankle And of 
the measurement in the brachial artery. The 
cuff of the sphygmomanometer is placed just 
above the ankle and a doppler instrument is 
used to gauge the pressure of the anterior and 
posterior tibial arteries on each foot. Then, 
the highest systolic pressure of the ankle is 
divided by the highest systolic pressure of 
the arm. In a regular test, the ITB value is 
greater than 1.013.

The discrepancy in systolic pressure of 10 
mmHg or more between the arms, as well as 
reduced ABI, is correlated with peripheral 
vascular disease, with low sensitivity but 
high specificity. Some experts consider these 
discrepancies in systolic blood pressure to 
be 15mmHg or higher12.

In order to obtain diagnostic confirmation 
of BSS, numerous imaging tools can be 
used to detect stenosis and notice reverse 
flow in the vertebral artery. The carotid and 
vertebral ecodoppler is the most commonly 
used and usually the first diagnostic test, 
which can semi-quantify the subclavian 
artery stenosis and diagnose another 
extracranial obstructive carotid disease. 
Most recently, better quality images have 
been obtained with magnetic resonance 
angiography. Invasive cerebral angiography 
still is the gold standard method because of 
its high sensitivity and specificity12. Non-
invasive functional tests, such as stress 
echocardiography and myocardial perfusion 
scintigraphy, may be useful for evaluating 
coronary-subclavian theft syndrome in 
patients with prior surgical myocardial 
revascularization8.

Invasive treatment - surgical or percutaneous 
- for SBS is usually reserved for highly 
symptomatic patients and refractory to 
optimized clinical treatment. Therapeutic 
options include percutaneous transluminal 
angioplasty with stent implantation in the 
subclavian artery and surgical bypass of 
subclavian artery stenosis. Placement of the 
stent in the subclavian artery is commonly 
performed by the femoral artery, and is 
the method of choice by the reason of low 
mortality, shorter hospitalization time, and 
rapid recovery8,14.

Percutaneous transluminal angioplasty 
of obstructive lesions of the proximal 
portion of the subclavian artery is not only 
an effective initial treatment but is also 
effective in the long term. Furthermore, 
clinically significant restenosis - the leading 
cause of therapeutic failure - can be treated 
with endovascular repeat procedures15. This 
minimally invasive treatment should be the 
first choice for the treatment of obstructive 
lesions of the proximal portion of the 
subclavian artery in which the technical 
applicability Is reasonable, with a good 
risk vs. risk ratio. Benefit ratio16,17. The 
success of the percutaneous approach can 
reach 90%, with a 5-year vascular patency 
index of up to 85% 14. Nonetheless, there 
are no prospective studies that show the 
superiority of one treatment over another in 
cases of BSS. This way, the conduct of each 
case may be individualized.

Regardless of the percutaneous treatment 
it is extremely important to control the 
risk factors as part of the therapy for 
secondary prevention. Smoking cessation, 
lifestyle modification, antiplatelet therapy, 
blood pressure control, management of 
hyperlipidemia, and diabetes control play 
an important role in the management of 
BSH caused by atherosclerosis8.

In the cases described here, patients 
presented typical anginal symptoms after 
physical activities which used the left 
upper limb and, in one case, vertebrobasilar 
symptoms such as syncope, vertigo 
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and headache were also present. SBS, a 
diagnosis rarely confirmed in our country, 
was considered as a diagnostic hypothesis 
only at the time of coronary angiography, 
being treated by a successful percutaneous 
intervention and low morbidity.

It is likely that the death observed in the 
first case had no direct relationship with 
the procedure performed or the patient’s 
underlying disease. Even though no 
postmortem study was performed, the 
unfavorable outcome was due to septic 
shock of urinary focus, with severe 
organ dysfunctions and rapid clinical 
deterioration.

SBS is usually seen as a diagnostic challenge 
that may cause several symptoms and reduce 
quality of life. It is frequently observed in 
patients with advanced atherosclerosis, and 
may be satisfactorily treated by interventional 
techniques with stent implantation in the 
subclavian artery, capable of solving the 
flow reversal by coronary IMA grafting and 
reducing myocardial ischemia. The reported 
cases illustrate the technical feasibility and 
therapeutic success of this approach, as 
well as demonstrate the high risk profile for 
atherosclerotic diseases presented by these 
patients.
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