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Case Report

Introduction

The diffuse process of atherosclerosis may occasionally lead 
to subclavian artery stenosis.1 When this condition is severe 
and collateral supply to the upper limb is inadequate to match 
the muscle oxygen supply requirements, subclavian steal syn-
drome may occur. The typical management approach rests on 
endovascular therapy, unless other clear indications for sur-
gery are present.2–4 Endovascular therapy can be based on the 
use of different devices, including standard balloons, drug-
coated balloons (DCBs), self-expanding stents, balloon-
expandable stents, or drug-eluting stents (DES). No single 
device is inherently perfect, as some of the above may lack 
adequate radial support and others cannot selectively inhibit 
neointimal proliferation. Even DES, despite their many 
appealing features, are still a permanent metallic implant.

Bioresorbable vascular scaffolds have been introduced 
recently into mainstream cardiovascular practice.5–7 The 
evidence base in support of their use in coronary vessels is 
already extensive, in particular for the Absorb device 
(Abbott Vascular, Santa Clara, CA, USA).8 Conversely, 
there is a paucity of data on noncoronary use of bioresorb-
able vascular scaffolds, and no single dedicated device has 
yet been shown to provide clinical results that match or sur-
pass those of DCBs, bare stents, or DES.9,10

Building on our ongoing experience with bioresorbable 
vascular scaffolds in noncoronary vessels (mainly the fem-
oropopliteal arteries but also infrapopliteal and carotid 
arteries), we hypothesized that these devices may prove 
beneficial in the subclavian artery. Herein we report a clini-
cal vignette highlighting the potential benefits and flexibil-
ity of bioresorbable vascular scaffolds for subclavian artery 
stenosis.

Case Report

A 58-year-old man with hypertension and dyslipidemia was 
admitted to our institution for subclavian steal syndrome 
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Abstract
Purpose: To report the use of a coronary bioresorbable vascular scaffold to treat subclavian artery disease. Case 
Report: A 58-year-old man was admitted for left subclavian steal syndrome. Angiography showed significant left subclavian 
stenosis in proximity to the ostium of the left vertebral artery. To maximize radial support and minimize restenosis 
risk while avoiding the chance of vertebral compromise, a coronary bioresorbable vascular scaffold (3.5×28 mm) was 
implanted after predilation. The device was postdilated with a 1.0-mm oversized balloon, with immediate improvement 
in hemodynamics and symptoms. Two-year clinical and imaging follow-up confirmed vessel patency. Conclusion: This 
clinical vignette highlights the flexibility and potential of bioresorbable devices for endovascular specialists and calls for 
further development and use of this innovative technology.
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and duplex ultrasound evidence of significant left subcla-
vian artery (LSA) stenosis with retrograde flow in the left 
vertebral artery. After percutaneous femoral access, selec-
tive angiography using a 6-F JR4 diagnostic catheter 
(Cordis, Bridgewater, NJ, USA) at the ostium of the right 
common carotid artery (Figure 1A) confirmed the reversed 
blood flow to the distal subclavian artery via the right 
carotid artery, the circle of Willis, and the left vertebral 
artery. Accordingly, selective angiography in the LSA 
(Figure 1B) showed a severe stenosis in its mid tract, just 
before the origin of the left vertebral artery, which could 
only be faintly opacified in its proximal tract due to com-
petitive flow from the right carotid artery. After exchanging 
for a 6-F JR4 guiding catheter (Cordis), the lesion was 
crossed with a 0.014-inch BMW guidewire (Abbott 
Vascular) and then predilated with a semicompliant 4.0×20-
mm Empira balloon (Cordis). Anticipating that a DCB 
would lack sufficient radial support and a metallic stent 
could potentially compromise the vertebral artery ostium in 
the event of edge stenosis, a 3.5×280-mm Absorb 

bioresorbable vascular scaffold was selected and implanted 
(Figure 1C and D). The device was postdilated with 4.0- 
and 4.5-mm by 20-mm semicompliant Maverick balloons 
(Boston Scientific, Marlborough, MA, USA), finally 
achieving an acceptable angiographic result (Figure 1E) 
with 43% residual stenosis according to the NASCET 
(North American Symptomatic Carotid Endarterectomy 
Trial) criteria (Figure 1F). The peak-to-peak pressure gradi-
ent decreased from 40 mm Hg at baseline to 13 mm Hg after 
postdilation. Periprocedural antithrombotic therapy 
included aspirin, clopidogrel, tirofiban, and unfractioned 
heparin, whereas discharge antiplatelet therapy recommen-
dations specified lifelong aspirin and clopidogrel for 12 
months. The postprocedural course was uneventful.

Duplex ultrasound at 3 months and 2 years (Figure 2) 
after the procedure showed a persistently satisfactory result, 
without significant restenosis. Corresponding 2-year clini-
cal follow-up found no symptoms of subclavian steal syn-
drome, confirmed by the lack of significant (>20 mm) blood 
pressure differential between the right and left arms.

Figure 1. (A) Baseline angiography with contrast injection at the right common carotid artery ostium highlights flow inversion in 
the left vertebral artery (arrow), retrogradely perfusing the distal left subclavian artery. (B) Contrast injection at the left subclavian 
artery ostium delineates a critical stenosis at the mid tract of the vessel, without antegrade perfusion of the left vertebral artery 
(asterisk). (C) After predilation with a semicompliant balloon, a bioresorbable vascular scaffold is implanted. (D) Angiographic control 
before postdilation. (E) Final angiographic control after postdilation with an oversized semicompliant balloon shows a satisfactory 
angiographic result and antegrade perfusion of the left vertebral artery (arrow). (F) Measurement of the postprocedure residual 
diameter stenosis according to the North American Symptomatic Carotid Endarterectomy Trial criteria yields a 42.6% residual 
stenosis (given a minimum lumen diameter of 4.23 mm and a distal reference vessel diameter of 7.37 mm). The dotted line represents 
the guiding catheter reference, the full arrowed line the site of minimum lumen diameter, the open arrowed line the distal reference, 
and the dashed lines the device profile.
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Discussion

Subclavian artery disease is usually an endovascular proce-
dure at low risk of complications and requiring standard 
technical skills.1–4 Precisely for these reasons, it is impor-
tant to give appropriate weight to device choice and ensure 
that the favorable acute results of this procedure are main-
tained over time.2–4 Historically, standard balloons have 
provided acceptable clinical results, but acute recoil or 
minor sequelae (eg, dissection) can complicate an appar-
ently simple procedure. Stents (either balloon-expandable 
or self-expanding) have become the mainstay for the endo-
vascular management of subclavian artery stenosis, as they 
minimize the detrimental impact of recoil, prevent or tack 
down dissections, and actually simplify the procedure in 
terms of time and radiation exposure. However, in-stent 
restenosis may later complicate stenting, and acutely impor-
tant side branches (eg, the left internal mammary artery) 
may be compromised. The recently introduced DCBs and 
DES have further broadened our armamentarium, but they 
have not necessarily obliterated the risk of the above adverse 
effects.

The quest for bioresorbable vascular scaffolds is not 
new, but recently several important milestones have been 
reached, especially in the coronary arena.5–7 Indeed, the 
pivotal ABSORB III trial demonstrated the noninferiority 
of the Absorb bioresorbable vascular scaffold in compari-
son to what is likely the best DES.8 The evidence base on 
bioresorbable vascular scaffolds in noncoronary vessels is 
weaker and much more limited,10 despite some promising 
preliminary data on everolimus-eluting bioresorbable vas-
cular scaffolds in the femoropopliteal district.9 Still, there is 

no bioresorbable vascular scaffold explicitly designed and 
approved for peripheral artery interventions.

The rationale for using a coronary Absorb scaffold in this 
case of subclavian artery stenosis relies on the vast data in sup-
port of the scaffold’s safety and efficacy in coronary arteries, 
on our experience in using them rather liberally in the femoro-
popliteal district, and on the unique strengths of this device, 
which combine transient radial support with antirestenotic 
drug elution. Nonetheless, there was cause for concern, as 
translation of coronary evidence for bioresorbable devices to 
the peripheral vascular setting remains a substantial leap of 
faith. Moreover, and most pertinently to the Absorb, this device 
might have been undersized for a subclavian artery. Indeed, 
dilating an Absorb to 0.8 to 1.0 mm above the nominal diam-
eter is associated with strut fractures, which may be uneventful 
but may also increase the risk of restenosis and/or thrombo-
sis.11 Accordingly, an Absorb scaffold cannot reach the mini-
mal lumen diameter targets that would be appropriate for a 
standard metallic stent in the subclavian district (eg, 7–9 mm).

The acute results and the clinical and duplex ultrasound 
follow-up provide reassuring evidence that this type of 
device can be considered as a potential adjunct to the arma-
mentarium of endovascular specialists. More poignantly, 
this anecdotal case supports further efforts to continue the 
design and development of bioresorbable vascular scaffolds 
dedicated to endovascular noncoronary interventions.

Conclusion

Despite the need for further testing, this clinical vignette 
highlights the flexibility and potential of bioresorbable 
devices for endovascular specialists and calls for further 
development and use of this innovative technology.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article: Giuseppe Biondi-Zoccai has consulted and lectured for 
Abbott Vascular.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

References

 1. Ochoa VM, Yeghiazarians Y. Subclavian artery stenosis: 
a review for the vascular medicine practitioner. Vasc Med. 
2011;16:29–34.

 2. Song L, Zhang J, Li J, et al. Endovascular stenting vs. extra-
thoracic surgical bypass for symptomatic subclavian steal 
syndrome. J Endovasc Ther. 2012;19:44–51.

 3. Tang F, Wang Q, Hu C, et al. Use of the Szabo technique to 
guide accurate stent placement at the vertebral artery ostium. 
J Endovasc Ther. 2013;20:554–560.

Figure 2. Duplex ultrasound scan 2 years after the procedure 
confirmed the satisfactory final result after bioresorbable 
vascular scaffold implantation in the left subclavian artery 
(L-SCA), with complete resorption of the device struts and no 
significant hyperplasia.



4 Journal of Endovascular Therapy 

 4. Soga Y, Tomoi Y, Fujihara M, et al; SCALLOP Investigators. 
Perioperative and long-term outcomes of endovascular treat-
ment for subclavian artery disease from a large multicenter 
registry. J Endovasc Ther. 2015;22:626–633.

 5. Wiebe J, Nef HM, Hamm CW. Current status of bioresorb-
able scaffolds in the treatment of coronary artery disease.  
J Am Coll Cardiol. 2014;64:2541–2551.

 6. Gonzalo N, Macaya C. Absorbable stent: focus on clini-
cal applications and benefits. Vasc Health Risk Manag. 
2012;8:125–132.

 7. Caiazzo G, Kilic ID, Fabris E, et al. Absorb bioresorbable 
vascular scaffold: what have we learned after 5 years of clini-
cal experience? Int J Cardiol. 2015;201:129–136.

 8. Ellis SG, Kereiakes DJ, Metzger DC, et al; ABSORB III 
Investigators. Everolimus-eluting bioresorbable scaffolds 

for coronary artery disease. N Engl J Med. 2015;373:1905–
1915.

 9. ESPRIT I update presented for Abbott Vascular’s Esprit BVS. 
http://evtoday.com/2013/09/esprit-i-clinical-trial-update. 
Accessed July 2, 2015.

 10. Werner M, Micari A, Cioppa A, et al. Evaluation of the 
biodegradable peripheral Igaki-Tamai Stent in the treat-
ment of de novo lesions in the superficial femoral artery: 
the GAIA study. JACC Cardiovasc Interv. 2014;7: 
305–312.

 11. Ormiston JA, Webber B, Ubod B, et al. An independent 
bench comparison of two bioresorbable drug-eluting coro-
nary scaffolds (Absorb and DESolve) with a durable metal-
lic drug-eluting stent (ML8/Xpedition). EuroIntervention. 
2015;11:60–67.

http://evtoday.com/2013/09/esprit-i-clinical-trial-update

