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Percutaneous transluminal angioplasty and stenting 
for innominate artery pre-occlusive stenosis 

with subclavian steal syndrome - 
case report and current challenges

AbstrAct
Introduction. Atherosclerotic occlusive disease of the innominate artery (IA) represents a rare entity, comprising less 
than 2% of all extracranial causes of altered cerebral blood flow. This type of lesion is associated with adaptative 
hemodynamic changes increasing the risk of developing both cerebral and upper extremity ischaemia. Subclavian 
steal syndrome is a serious complication that may occur with occlusive lesions of the innominate artery and may 
represent an indication for revascularization. 
case presentation. In the current paper we present the case of a patient who was admitted in our clinic for further 
investigations regarding episodes of dizziness and a difference of 30mmHg in the systolic blood pressure between 
his arms. On duplex ultrasonography scanning, an IA stenosis suspicion was raised, with associated retrograde flow 
through the right vertebral artery (VA) at light efforts of the right upper extremity. An angiographic evaluation con-
firmed the sub-occlusive lesion and reversed flow through the right VA. A decision was reached to undertake percu-
taneous transluminal angioplasty and stenting. There was no report of periprocedural complications, the intervention 
has been considered successful with no restenosis and no neurologic symptoms at 9 months follow-up. 
Discussion. Until recently, surgical treatment was the only option in the management of atherosclerotic disease of 
the IA, a procedure with high complication, morbidity and mortality rate. Therefore, endovascular treatment gained 
more ground and is considered today as the first line of treatment for this type of lesion.
conclusion. PTA and stenting of the IA still remains challenging mainly due to complex anatomy and the rarity of this 
pathology and we must keep in mind that the decision for the revascularization technique is personalized. This pres-
ent case brings new evidence that percutaneous transluminal angioplasty is a safe and efficient method to manage 
an atherosclerotic lesion of the brachiocephalic artery.
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Case RePORTs

IntroDuctIon 

atherosclerotic occlusive disease of the innom-
inate artery (Ia) represents a rare entity, compris-
ing less than 2% of all extracranial causes of altered 
cerebral blood flow (1). This type of lesion may 
result in a number of adaptative hemodynamic 
changes, increasing the risk of developing both cer-
ebral and upper extremity ischaemia. Subclavian 
steal syndrome is a serious complication that may 
occur with occlusive lesions of the innominate ar-
tery and may represent an indication for revascular-

ization. We hereby would like to present the case of 
a patient admitted in our clinic for this pathology 
and for whom the decision of percutaneous translu-
minal angioplasty and stenting has been made. 

cAse presentAtIon

A 62-year old male patient with a history of dys-
lipidemia, impaired glucose tolerance and 30 years 
of cigarette smoking, was referred to the Neurology 
Department of the emergency University Hospital 
Bucharest for further investigations regarding a dif-
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ference of 30 mmHg in the systolic blood pressure 
between arms. Clinical examination was normal, 
with the only complaints being frequent episodes 
of dizziness and bilateral tinnitus, symptoms which 
could not be associated with excessive use of the 
right arm where the blood pressure was lower. 

The first diagnostic step was duplex ultrasonog-
raphy (Fig. 1), which revealed post-stenotic veloci-
ties and waveforms at the level of the right com-
mon carotid artery (CCa) and subclavian artery 
(sa), an aspect suggestive of a lesion at the level of 
the IA. Furthermore, the flow through the right ver-

tebral artery (VA) was reversed after physical exer-
cise with the right hand, both findings increasing the 
suspicion of an IA stenosis with subclavian steal 
syndrome. A cerebral CT scan was performed in or-
der to evaluate for silent infarctions, revealing an 
asymptomatic left lacunar stroke. For a better assess-
ment of the lesion, a digital subtraction angiography 
was performed (Fig. 2), confirming a sub-occlusive 
stenosis at the origin of the IA with no visualization 
of the right VA after contrast injection at this level. 
However, after injection in the left SA, the retro-
grade filling of the right VA could be observed. 

FIGURE 1. Top left: right CCA with decreased velocities, dampened waveform. Bottom left: right SA without triphasic 
waveform typical of high resistance extremity artery. Top right: right VA with normal anterograde flow. Bottom right: 
right VA with retrograde flow after physical exercises with the right hand.

FIGURE 2. Left: sub-occlusive stenosis at the origin of the IA with no anterograde flow through the right VA. Middle 
and right: dye injection at the level of the left SA with tardive retrograde filling of the right VA, confirming the subclavi-
an steal syndrome on the right side.
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ing. A retrograde brachial approach was chosen, 
using a 0.035 inch guidewire to cross the stenotic 
region and then a Visi-Pro 9x27 mm Bare Metal 
Stent (BMS) was deployed (Fig. 3). There were no 
images of residual stenosis described and the pro-
cedure underwent with no periprocedural incidents. 
Patient was discharged 5 days after the interven-
tion, asymptomatic, with equal blood pressure be-
tween arms, anterograde flow through the right VA 
and normal velocities of the right CCA. He received 
double antiplatelet therapy and statin throughout 
his admission, and it was recommended to continue 
this treatment until the next evaluation. At 9-months 
follow-up the patient was free of symptoms, no dif-
ference in blood pressure between arms was noted 
and there were no indirect signs of intra-stent ste-
nosis on duplex sonography (Fig. 4). 

DIscussIon 

Treatment of atheromatous lesions of the Ia has 
greatly evolved over the last 4 decades. What used 
to be achieved by open surgery either using a 
trans-thoracic or extra-thoracic route at a high cost 
in terms of mortality and morbidity (2,3), benefits 
nowadays from an endovascular procedure or a hy-
brid approach. Standard open surgical procedures 
are now mostly reserved for extensive multivessel 
involvement or after failed endovascular proce-
dures. Recently, they have been replaced by mini-
mally invasive options with different antegrade and 
retrograde endovascular catheter-based approaches 
and combinations with surgical exposure of the 
CCA. The 2017 ESVS Guidelines on the Manage-
ment of atherosclerotic Carotid and Vertebral ar-
tery Disease does not recommend revascularization 
in asymptomatic patients and most proximal CCa 
and Ia stenoses should be considered for treatment 
via open retrograde angioplasty and stenting (IIa) (4).

even though the natural course of the disease is 
still unknown, stenting is considered now the first 
line of treatment for symptomatic patients, includ-
ing the ones with subclavian steal syndrome (5). Its 
efficacy has been validated in follow-up studies, 
which showed a low complication rate and a high 
patency rate at least on the short and mid-term 
(6,7,8). Current studies are trying to identify safety, 
efficacy and outcome of the stent placing proce-
dures, focusing on different technical approaches. 

FIGURE 3. Stent deployment with no residual stenosis 
and anterograde flow in the right VA

FIGURE 4. Ultrasonography at 9 months follow-up 
revealed normal velocities and waveforms at the level of 
the right CCA (Top) and anterograde flow through the 
right VA even after hand exercises (Bottom)

after informing the patient about all the treat-
ment options, a common decision was reached for 
percutaneous transluminal angioplasty and stent-
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One team from Bern (9) pointed out some as-
pects that might be helpful in making the decision 
on what type of intervention is best suited for every 
patient. From a total of 18 symptomatic patients 
with high-grade stenosis (> 80%) of the IA, 11 were 
treated by percutaneous stenting and for 7 patients 
the lesion was accessed retrogradely through a cer-
vical cut-down with common carotid arteriotomy. 
They reported a technical success rate of 94.4%, a 
procedure-related transient complication rate of 
11.1% and excellent or good clinical outcome ac-
cording to a mRS score of 0 or 1, with restenosis of 
2 lesions at a mean follow-up of 2.7 years. Their 
approach was different based on degree of stenosis, 
amount of calcified plaques, anatomy of the IA 
branching from the aortic arch and the presence of 
a high-grade tandem stenosis at the level of carotid 
bifurcation. They concluded that a retrograde ap-
proach is favored in case of a high degree of ather-
osclerotic lesions around the ostium of the Ia, 
near-occlusion of the Ia and a steep angulation of 
the IA from the aortic arch. 

another point of interest is improving the long-
term patency of the stent. A multicenter retrospec-
tive study involving 13 university hospitals in 
France (10) tried to determine if there is any differ-
ence between bare metal stents (BMS) and bal-
loon-expandable covered stents (BeCs) in the 
treatment of IA atheromatous lesions. With data 
collected from 93 patients treated over a 10-year 
period, they observed that restenosis occurred more 
frequently with BMS patients (RR 6.9, 95% CI 2.2 
to 22.2, p = 0.001), the same being true for re-inter-
ventions (RR 14.6, 95% CI 1.8 to 120.9, p = 0.004), 
favoring also covered stents. The same conclusion 

was reached in the COBEST trial for the treatment 
of aorto-iliac occlusive disease. 

endovascular treatment of the Ia remains chal-
lenging due to its large diameter, short length, bi-
furcation pattern into the right common carotid ar-
tery and right subclavian artery, and also its origin 
at the level of the aortic arch. One recognized com-
plication is represented by stent fracture, with a re-
ported overall rate of 34%. The team at Semmel-
weis University (11) divided 32 patients, which 
were recalled for fluoroscopic examination of the 
implanted stent, in two groups: with and without 
fracture. Extensive lesions were associated with an 
increased incidence of stent fracture (HR 5.09; 
95% CI, p = 0.017) but the prevalence of post-pro-
cedural symptoms, in-stent restenosis did not differ 
significantly between the 2 groups They concluded 
that Ia stent fractures are common but seem to 
have no effect on symptoms and in-stent restenosis 
rate.

conclusIon

To sum up, even though a lot of progress has 
been made, PTa and stenting of the Ia still remains 
challenging mainly due to complex anatomy and 
the rarity of this pathology and we must keep in 
mind that the decision for the revascularization 
technique is personalized. This case presentation 
brings new evidence that percutaneous translumi-
nal stenting by retrograde approach of a near-oc-
cluded Ia, is safe, improves symptoms of subclavi-
an steal syndrome and offers a high patency rate on 
the mid-term. 
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