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Abstract

The management of patients with peripheral artery disease (PAD) largely 
depends on symptom status and disease location. Those symptomatic for lower 
limb atherosclerotic disease are often offered revascularization if medical therapy 
does not suffice in ameliorating such symptoms. Despite the inherent advantages of 
surgical revascularization, endovascular therapy appeals many patients given the 
low invasiveness. However, a plethora of devices and techniques is available, which 
complicates substantially decision making, especially for lesions located in the femoral 
vessels. Despite mounting evidence and experience that dedicated self-expandable 
drug-eluting stents (DES) represent the most favorable choice for many patients, we 
hereby make the case that in selected subjects with focal superficial femoral artery 
(SFA) disease, implantation of balloon-expandable drug-eluting stents originally 
developed for percutaneous coronary intervention (PCI) can prove remarkably safe 
and effective.

INTRODUCTION
Despite momentous efforts in the prevention, diagnosis, 

and management of atherosclerosis, the burden of peripheral 
artery disease (PAD) continues to increase worldwide [1]. 
Symptomatic PAD failing maximal medical therapy is particularly 
troublesome, and surgical revascularization (usually based 
on venous or synthetic bypass grafts), has traditionally been 
considered the definitive palliative treatment for such cases 
[2]. However, surgery is fraught with an increased short-term 
risk of adverse events, mainly due to its invasiveness [2,3]. 
Accordingly, endovascular therapy has been proposed as early 
as 1964 by Dotter and Judkins as a means to achieve effective 
revascularization in minimally invasive fashion [4]. Despite the 
success rates which remain at least moderately lower than those 
of surgery, [2,5] endovascular revascularization is being used 

more and more commonly in clinical practice, and currently 
outnumbers surgery in case volume in most practices. 

In this respect, the superficial femoral artery (SFA) represents 
a prototypical example of the ongoing challenges faced by 
endovascular specialists. The SFA is often a cause of troubling 
symptoms (most commonly claudication, but occasionally, and 
especially when infra-popliteal disease is also present, critical 
limb ischemia). In addition, it is typically affected by very 
extensive, advanced, and calcific atherosclerotic disease, and 
has several unique mechanical features which make it a very 
challenging treatment target [6]. In light of these factors and the 
setbacks associated with simple Dotter techniques or standard 
balloons, [4,7] several devices have been proposed for SFA 
revascularization, with heterogeneous results [8].
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Conventional and non-conventional endovascular 
tools for focal superficial femoral artery disease

The standard treatment of SFA lesions is based on extensive 
balloon dilation followed by elective or bail-out implantation 
of self-expandable bare-metal stents (BMS; Table 1) [9]. This 
approach is safe and effective, especially at short-term, but is 
fraught with a substantial risk of restenosis given the often 
exuberant neointimal hyperplasia which develops inside these 
metallic prostheses [10,11]. Accordingly, alternative devices 
include drug-eluting balloons (DEB), self-expandable drug-
eluting stents (DES), covered stents, atherectomy, and cryoplasty 
[12-14]. Each of these devices and techniques is associated with 
some unique pros and cons, which lead in many cases to tailored 
and individualized decision making.

In general, however, we can succinctly state that devices or 
techniques lacking a permanent supportive platform, such as 
DEB, cryoplasty, atherectomy, and other cutting devices may be 
associated with less aggressive long-term restenosis but may 
be fraught with an increased risk of short-term adverse events 
(including vessel closure), as they do not provide adequate 
mechanical protection from recoil or dissection [15,16]. 
Conversely, devices which provide substantial radial support to 
tackle severe dissections, highly calcific lesions, or prolapsing 
plaques, may also lead to substantial neointimal hyperplasia. In 
addition, stiff metallic prostheses may be prone to fracture or get 
otherwise damaged [10].

While indeed angioplasty was invented and first tested 
having in mind PAD, it is sobering to recall that the greatest 
developments of angioplasty have been due to its momentous 
uptake for percutaneous coronary intervention (PCI). In this 
sense, we believe that the major successes and developments 
obtained in coronary stent technology can also now be applied 
successfully to selected patients with SFA disease.

The case for coronary drug-eluting stents

Coronary DES (almost all balloon-expandable with the 
notable exception of the Devaxx, Stentys, and Sparrow devices), 
[17-19] have been remarkably refined since their introduction 
in mainstream practice in 2002 [20]. Current generation DES 

are more effective and safer than their bare-metal counterparts, 
[21,22] they come in ample ranges of sizes, and have been proved 
beneficial also in non-coronary settings, such as infra-popliteal 
arteries [23,24]. Accordingly, we have hypothesized that they can 
also be used safely and effective in selected patients with focal 
SFA disease.

It is important to envision their use in such fashion for lesions 
which can be successfully crossed, can be covered by no more 
two overlapping DES (thus usually <60-65 mm), and in vessels 
which are no larger than 5.0-5.5 mm. Indeed, even if some 
undersizing occurs, the typical stent diameters obtained with 
high (>20 atmospheres) inflations are enough to yield adequate 
blood flow to the distal limb. Conversely, it is important to avoid 
ostial or distal SFA disease as these locations may be more prone 
to stent crush or fracture. Exploiting such pragmatic approach, 
our own group as well as others has used so far coronary DES in 
several patients with remarkably favorable outcomes. As these 
devices are also currently rather cheap, at least in comparison to 
the other devices and techniques approved for SFA usage, they 
may appear even more appealing to endovascular specialists.

Of course, it should be clearly borne in mind that no study 
is yet available in the scholarly literature in favor or against the 
use of coronary balloon-expandable DES in the SFA. Accordingly, 
their usage for this indication should be based on sound clinical 
judgment. However, it is difficult to state clearly when a given 
scientific or clinical dogma (such the one forbidding the use 
of balloon-expandable stents in the SFA) can be tentatively 
challenged, and when an off-label use may become clinically 
sound [25].

CONCLUSIONS
Despite the plethora of devices and techniques currently 

available for SFA revascularization, no perfect device exists yet. 
We hereby make the case that coronary balloon-expandable 
DES, given their outstanding efficacy and safety profile as far as 
clinical evidence on coronary artery disease is concerned, could 
prove similarly useful for selected patients with focal SFA disease. 
Dedicated studies are eagerly awaited to clarify if it is wise to 
challenge the dogma that balloon-expandable stents should not 
be used in the SFA district.

Class Standard devices Drug-eluting devices Other devices

Device Balloons
Balloon-
expandable 
BMS

Self-
expandable 
BMS

Self-
expandable 
DES

Balloon-
expandable 
DES

Drug-
eluting 
balloons

Bioresorbable 
DES

Atherectomy Cryoplasty
Bioresorbable 
BMS

Self-
expandable 
covered 
stents

Support - + + + + - +/- - - +/- +

Anti-
restenotic 
effect

- - - + + + + +/- + - +/-

Flexibility + - + + - + - + + - +

Applicable 
to large 
vessels

+ + + + - + - + + + +

Cost - +/- +/- + +/- +/- + + + + +

Table 1: Pros and cons of coronary balloon-expandable drug-eluting stents (italicized) for focal superficial femoral artery disease in comparison to the other available 
devices.

BMS=bare-metal stent; DES=drug-eluting stent
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