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Abstract
Several devices are available for infrainguinal endovascular therapy, with drug-eluting stents (DES) among the most promising.
Bioresorbable vascular scaffolds (BVS) may further improve outcomes. We have liberally used in our practice coronary DES
and BVS for infrainguinal endovascular therapy and hereby report our preliminary results. We conducted an observational
study by retrospectively identifying characteristics of patients undergoing infrainguinal implantation of coronary DES or BVS.
We compared the risk of major adverse events (MAE: death, amputation, or target vessel revascularization [TVR]) and
components of MAE in the overall sample and after propensity matching. We included a total of 204 patients (207 limbs), 148
(72.5%) treated with DES and 56 (27.5%) with BVS. Bivariate analysis showed that TVR was less common in the DES group
(41.9% vs 18.4%, P ¼ .014). However, propensity-matched analysis showed nearly identical risks of MAE, amputation, TVR, or
symptom burden with DES and BVS (all P > .05). In conclusion, the present pilot experience with coronary BVS suggests that
they could provide acceptable results for infrainguinal endovascular procedures, comparable to those obtained by their metallic
counterpart.
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Introduction

Peripheral artery disease remains a common cause of morbid-

ity, and revascularization is indicated whenever symptoms

cannot be adequately controlled with medical therapy or other

noninvasive means (eg, exercise training).1 While surgical

bypass grafting remains the gold standard revascularization

means, endovascular therapy has become a favorable alterna-

tive to surgery, especially in less complex lesions or patients

at high surgical risk.1-3

There is a very wide range of alternative techniques and

devices suitable for the endovascular therapy of infrainguinal

artery disease, which include atherectomy, cryoplasty, laser,

standard balloons, bare-metal stents, drug-eluting balloons, and

drug-eluting stents (DES).4-7 In particular, drug-eluting bal-

loons have antirestenotic properties and leave nothing behind

at long term but lack altogether scaffolding properties, which

are crucial for stiff or calcific lesions.8 Conversely, self-

expanding metallic DESs, while combining antirestenotic

properties with persistent scaffolding, constitute a permanent

prosthesis, thus prone to long-term risk of fracture, restenosis,

and/or thrombosis.9 Indeed, most operators would agree that

self-expanding devices are the default choice for the infraingu-

inal district, but balloon expandable devices can still provide

reasonably favorable results, especially for nondiffuse disease.
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In such scenario, the presence of balloon-expandable drug-

eluting bioresorbable vascular scaffolds (BVS) may represent

an interesting adjunct for the endovascular specialists, even if

the lack of self-expanding features and the limited range of

sizes available are key limitations.10 Bioresorbable vascular

scaffolds represent a very recent innovation in revasculariza-

tion technologies, but they have already entered successfully

the clinical practice for the management of patients with cor-

onary artery disease.8 Yet, their role for infrainguinal artery

disease remains, while promising, largely speculative.11,12

In our clinical practice, we have adopted the strategy of

using coronary drug-eluting devices for infrainguinal artery

disease, including the superficial femoral artery and proximal

popliteal artery, under the premise that they offer a very effec-

tive tool to minimize restenosis and maximize patency while

enabling a minimally invasive procedure.5,6 The main caveat of

the lack of large diameter devices remains, in our strategic

view, a minor issue, as a 4.0 to 5.0 mm postprocedural mini-

mum lumen diameter (such as the one achievable with sys-

tematic postdilation of coronary devices with large

noncompliant balloons) still represents a very satisfactory

results in terms of angiographic success and distal flow.

Most recently, and concomitantly with the adoption of BVS

in our coronary interventional practice, we have shifted almost

completely from using coronary DES for infrainguinal endovas-

cular therapy to coronary BVS. The main premise for this choice

is that BVS may offer the same protection from restenosis but

disappearing after 1 to 2 years may provide much more room for

subsequent repeat endovascular therapy or surgery.8

We hereby present our experience with infrainguinal endo-

vascular therapy with both coronary DES and coronary BVS to

inform practitioners and researchers on their potential noncor-

onary role.

Methods

This work is a retrospective observational study stemming

from our larger institutional retrospective registry of cardiovas-

cular procedures, which encompasses 2 different catheteriza-

tion laboratories where the same interventional team operates

on alternate days, with patient, procedural, and outcome details

being collected in a single database, which has received

approval by the institutional ethical committee and administra-

tion. All patients provided written informed consent for the

procedure, including off-label use of coronary devices, data

collection, and analysis. Specifically, consent to data collection

and use for research purposes in anonymized fashion is pro-

vided in a specific written informed consent form during the

index admission.

All participants undergoing infrainguinal endovascular

therapy between June 2006 and March 2015 were retrospec-

tively identified by querying our institutional database. We

shortlisted those undergoing implantation of one or more

coronary DES or coronary BVS in the superficial femoral

artery or in the proximal popliteal artery. For the purpose

of this work, we excluded patients undergoing a hybrid

procedure, that is, those receiving coronary DES and coron-

ary BVS or those undergoing implantation of either of the

2 as well as a bare-metal stent.

Procedures were carried out as described previously.6

Briefly, we gained contralateral femoral access with a 6F

sheath, performed cross-over with a 0.035-in hydrophilic

guidewire, completed angiography with a 6F JR4 diagnostic

catheter, and then deployed over a 0.035-in exchange guide-

wire a 6F JR4 guiding catheter up to the distal external iliac

artery or the common femoral artery. The infrainguinal lesion

was then crossed with a 0.014-in standard or hydrophilic

coronary guidewire and predilated when deemed necessary

with a 2.5 � 20 mm semicompliant balloon. Coronary DES

and coronary BVS were both deployed at 12 to 14 atmo-

spheres. Postdilation was used at operator’s discretion for

both devices by means of noncompliant 0.014-in compatible

balloons, with a typical 0.5 to 1.0 mm diameter upsizing for

DES and a typical 0.5 mm diameter upsizing for BVS. Pro-

cedural success was defined as device implantation with final

diameter stenosis <20% and conserved antegrade flow to the

distal popliteal artery without major procedural complica-

tions (Figures 1 and 2).

In terms of device choice, we may disclose that in the pre-

BVS era it was common for us to use coronary DES for infra-

inguinal disease, unless very severely calcific or diffuse disease

was present (<5%).5,6 As soon as coronary BVS became avail-

able at our center, we decided to liberally use them also for

infrainguinal therapy, thanks also to specific discounts from the

device manufacturer. Accordingly, most procedures in the early

phase of our experience were conducted using DES, whereas in

the subsequent phase we used more commonly BVS.

Periprocedural antithrombotic therapy relied on weight-

adjusted intravenous heparin and tirofiban. Patients were also

pretreated with aspirin and clopidogrel or received loading

doses of these agents in the absence of pretreatment. Aspirin

was then continued lifelong, whereas clopidogrel was recom-

mended for 12 months, in keeping with established absorption

kinetics for BVS and current recommendations for coronary

drug-eluting devices.13,14 Follow-up was based on periodic

phone interviews and office visits, plus explicit recommenda-

tions to referring physicians to perform duplex ultrasound or

computed tomographic angiography at 3 to 6 months. This

being a retrospective registry, follow-up was based on both

office visits and phone interviews conducted at our center as

well as the routine follow-up procedures of referring physi-

cians. Accordingly, no standardization of follow-up was pos-

sible throughout the study period. However, repeated attempts

were performed by dedicated study personnel to contact the

patients at least once and to refer them for duplex ultrasound

scan at least once.

The events of interest were death, major amputation, minor

amputation, target vessel revascularization (TVR), target lesion

revascularization (TLR), and change in Fontaine class from

baseline to follow-up. Moreover, we computed the rate of

major adverse events, that is, the composite of death, amputa-

tion (either major or minor), or TVR. As this study stems from
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our administrative database, which collects all patient baseline

and procedural and outcome details for clinical, reporting, and

billing purposes, the likelihood of missing data or information

bias for core baseline, procedural, and outcome details is low.

However, no formal monitoring or data quality checking was

enforced, thus leaving room for potential sources of bias. None-

theless, in such an administrative database, it is unlikely that

such bias acts systematically in favor or against a specific

device or treatment. More specifically, we had no missing data

for baseline features encompassing clinical indication, whereas

0.3% of procedural data (such as balloon size for postdilation)

were missing. Conversely, clinical follow-up after at least 3

months after the procedure was available in 182 (89.2%) of

204 patients, whereas duplex ultrasound or angiographic

follow-up was available in 110 (53.9%) of 204 patients. A

complete case analysis approach was used to handle missing

data, avoiding data imputation.

Descriptive analysis was based on reporting mean + stan-

dard deviation or count (percentage). Inferential analysis was

based on Student t test, Fisher exact test, log-rank test, and Cox

proportional hazard analysis. Specifically, the following cov-

ariates were a priori selected for the multivariable Cox model

and then shortlisted using a forward stepwise selection

approach (probability of entry, .05): age, female gender, obe-

sity, diabetes mellitus, dyslipidemia, hypertension, smoking,

chronic renal failure, prior myocardial infarction, prior revas-

cularization, Fontaine class, side, site, tandem lesion, lesion

length, diameter stenosis, calcification, thrombus, predilation,

postdilation, stents per limb, total stent length, use of BVS, use

of everolimus-eluting stents, and maximum balloon diameter.

For sensitivity analysis purposes and in order to further adjust

for baseline and procedural differences, we also computed the

propensity score to receive a coronary BVS and then matched

patients 1:1 with 0.001 propensity score caliper.15 Such pro-

pensity score-matched pairs when then analyzed reporting stan-

dardized mean differences and results of Student t test, Fisher

exact test, log-rank test, and Cox proportional hazard analysis.

Statistical significance was set at the 2-tailed .05 level, and all

reported P values are unadjusted for multiplicity. Stata 13 (Sta-

taCorp, College Station, Texas) was used for computations.

Results

A total of 204 patients were included, treated on a total of 207

limbs. Specifically, 148 patients (150 limbs) were treated with

DES and 56 patients (57 limbs) with BVS (Table 1). Demo-

graphic features and risk factors were similar in the 2 groups

(all P > .05), with diabetes mellitus in 82 (55.4%) versus 25

(44.6%, P ¼ .209) and Fontaine class 2b in 130 (86.7%) versus

52 (91.2%, P ¼ .863), whereas prior revascularization was

Figure 1. A successful case of infrainguinal endovascular therapy with a bioresorbable vascular scaffold. This patient presented with Fontaine
class IIb claudication, despite maximal medical therapy. Angiography disclosed a focal but significant lesion of the distal superficial femoral artery
(A). Angioplasty was performed with the implantation of a 3.5 � 28 mm bioresorbable vascular scaffold, postdilated with a 4.0 � 15 mm
noncompliant balloon, achieving a satisfactory angiographic result (B). Twelve months later, the patient was admitted for an acute coronary
syndrome, before coronary angiography, lower limb arteriography was performed, despite the lack of claudication symptom, highlighting a
patent superficial femoral artery and patency of the bioresorbable vascular scaffold (C).
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more prevalent in patients treated with DES (12 [8.1%] vs 0,

P ¼ .039).

Lesion and procedural features were only partly similar

(Table 2). In particular, the DES group had much shorter

lesions (lesion length: 53.4 + 34.9 mm vs 101.6 + 75.0

mm, P < .001) and thus required significantly fewer devices

per limb (1.9 + 1.1 vs 3.8 + 2.6, P < .001) and a shorter

total device length per limb (55.3 + 35.8 mm vs 102.4 +
72.7 mm, P < .001). In addition, predilation was used in 129

(86.0%) versus 56 (98.3%) of procedures (P ¼ .010), whereas

postdilation was used in 67 (44.7%) versus 44 (77.2%) of

cases (P < .001). Notably, 12 (20.7%) patients received as

many as 7 or more (up to 9) BVS in the same vessel (with

a total BVS length per limb ranging between 186 mm

and 252 mm), in comparison to no patient in the DES group

(P < .001). Finally, maximum balloon diameter appeared

slightly larger in the DES group (3.73 + 0.27 mm vs 3.66 +
0.23 mm, P ¼ .067).

Clinical outcomes appeared significantly different at

unadjusted analysis (Table 3; Figure 1). Specifically, the

12-month rate of TVR was lower in the DES group (16

[18.4%] vs 13 [41.9%], P ¼ .014), as was the rate of TLR

(8 [9.2%] vs 11 [35.5%], P ¼ .001), even if there was only a

nonsignificant trend for major adverse events (20 [23.0%]

vs 13 [41.9%], P ¼ .104). In order to adjust for the evident

baseline and procedural differences, we then compared out-

come rates in propensity matched pairs of patients and limbs

(Table 4; Figure 3). In such adjusted analysis, there was no

longer any significant difference in the rate of TVR (6 [28.6%]

vs 6 [28.6%], P ¼ 1), TLR (4 [19.1%] vs 4 [19.1%], P ¼ 1),

or major adverse events (6 [28.6%] vs 6 [28.6%], P ¼ 1).

Survival analysis confirmed prior results at cumulative

follow-up for the main analysis (HR for major adverse events

comparing BVS vs DES ¼ 2.27 [1.09-4.73]; P at log-rank test

¼ 0.021; P at Cox analysis ¼ 0.028) as well as for the propen-

sity matched patients (HR¼ 1.12 [0.37-3.32]; P at log-rank test

¼ 0.839; P at Cox analysis ¼ 0.845). Furthermore, exploratory

multivariable analysis to identify predictors of major adverse

events during follow-up showed that only dyslipidemia,

chronic renal failure, need for postdilation, and maximum bal-

loon diameter proved significantly associated with outcomes

(all P < .05; Table 5).

Figure 2. A failure of infrainguinal endovascular therapy with a bioresorbable vascular scaffold. This patient presented with Fontaine class IIb
claudication, despite maximal medical therapy. Angiography disclosed a long occlusion of the superficial femoral artery from the ostium to the
distal tract. Angioplasty was performed with the implantation of 9 3.5� 28 mm bioresorbable vascular scaffolds, postdilated with a 4.0� 30 mm
noncompliant balloon, achieving a satisfactory angiographic result (A-C). After the procedure, the patient reported an improvement in
claudication symptoms, but 9 months later claudication progressively recurred. Angiography confirmed a diffuse occlusive restenosis involving all
the treated segments (D-F). The patient was then referred for bypass surgery.
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Finally, subgroup analysis according to popliteal versus

nonpopliteal implantation suggested that even in the challen-

ging popliteal setting DES and BVS provided equivalent clin-

ical results, with major adverse events in, respectively, 2 of 12

(16.7%) and 1 of 6 (16.7%, P ¼ 1).

Table 2. Lesion and Procedure Characteristics.

Characteristics
Drug-Eluting

Stents
Bioresorbable

Vascular Scaffolds P

Patients 148 56 –
Limbs 150 57 –
Side .213

Right 68 (45.3%) 32 (56.1%)
Left 82 (54.7%) 25 (43.9%)

Site .585
Superficial femoral artery 138 (92.0%) 51 (89.5%)
Popliteal artery 12 (8.0%) 6 (10.5%)

Tandem lesions 6 (4.0%) 0 .191
Lesion length, mm 53.4 + 34.9 101.6 + 75.0 <.001
Diameter stenosis (%) 89.6 + 10.8 90.6 + 11.3 .568
Severe calcification 36 (24.0%) 9 (15.8%) .258
Thrombus 9 (6.0%) 7 (12.3%) .149
Predilation 129 (86.0%) 56 (98.3%) .010
Devices per limb 1.9 + 1.1 3.8 + 2.6 <.001
Seven or more devices in

the same vessel
0 12 (20.7%) <.001

Total device length per limb,
mm

55.3 + 35.8 102.4 + 72.7 <.001

Stent type –
Biolimus-eluting stent 60 (40.0%) –
Everolimus-eluting stent 25 (16.7%) –
Sirolimus-eluting stent 21 (14.0%) –
Zotarolimus-eluting stent 11 (7.3%) –

Maximum balloon diameter,
mm

3.73 + 0.27 3.66 + 0.23 .067

Postdilation 67 (44.7%) 44 (77.2%) <.001
Angiographic success 150 (100%) 57 (100%) 1

Table 1. Patient Characteristics.

Characteristics
Drug-Eluting

Stents
Bioresorbable

Vascular Scaffolds P

Patients 148 56 –
Limbs 150 57 –
Age, years 67.0 + 10.5 66.8 + 9.8 .934
Female gender 57 (38.5%) 14 (25.0%) .099
Obesity 14 (9.5%) 5 (8.9%) 1
Diabetes mellitus 82 (55.4%) 25 (44.6%) .209
Insulin-dependent diabetes

mellitus
24 (16.2%) 6 (10.7%) .382

Dyslipidemia 97 (65.5%) 40 (71.4%) .505
Hypertension 122 (82.4%) 49 (87.5%) .523
Smoking status .802

Never 107 (72.3%) 39 (69.6%)
Former 40 (27.0%) 17 (30.4%)
Current 1 (0.7%) 0

Chronic renal failure 9 (6.1%) 3 (5.4%) 1
Prior myocardial infarction 29 (19.6%) 7 (12.5%) .305
Prior peripheral intervention

or bypass
12 (8.1%) 0 .039

Fontaine class .863
2a 2 (1.3%) 0
2b 130 (86.7%) 52 (91.2%)
3 5 (3.3%) 2 (3.5%)
4 13 (8.7%) 3 (5.3%)

Table 3. Clinical Outcomes.

Characteristics
Drug-Eluting

Stents
Bioresorbable

Vascular Scaffolds P

Outcomes in those eligible for at least 3-month follow-up or with
earlier event
Patients 126 56 –
Limbs 128 57 –
Follow-up duration,

months
13.7 + 12.7 8.9 + 3.2 .006

Death 4 (3.2%) 0 .314
Target vessel

revascularization
16 (12.5%) 13 (22.8%) .083

Target lesion
revascularization

8 (6.3%) 11 (19.3%) .016

Major amputation 0 1 (1.8%) .308
Minor amputation 1 (0.8%) 0 1
Major adverse eventa 20 (15.9%) 13 (22.8%) .298
Improvement in Fontaine

class
97 (77.0%) 38 (67.9%) .204

Outcomes in those eligible for at least 6-month follow-up or with
earlier event
Patients 122 55 –
Limbs 124 56 –
Follow-up duration,

months
14.0 + 12.8 9.0 + 3.1 .005

Death 4 (3.3%) 0 .312
Target vessel

revascularization
16 (12.9%) 13 (23.2%) .124

Target lesion
revascularization

8 (6.5%) 11 (19.6%) .016

Major amputation 0 1 (1.8%) .311
Minor amputation 1 (0.8%) 0 1
Major adverse eventa 20 (16.1%) 13 (23.2%) .299
Improvement in Fontaine

class
95 (77.9%) 37 (67.3%) .141

Outcomes in those eligible for at least 12-month follow-up or with
earlier event
Patients 87 30 –
Limbs 87 31 –
Follow-up duration,

months
17.3 + 13.9 11.5 + 2.1 .026

Death 4 (4.6%) 0 .571
Target vessel

revascularization
16 (18.4%) 13 (41.9%) .014

Target lesion
revascularization

8 (9.2%) 11 (35.5%) .001

Major amputation 0 1 (3.2%) .263
Minor amputation 1 (1.2%) 0 1
Major adverse eventa 20 (23.0%) 13 (41.9%) .061
Improvement in Fontaine

class
63 (72.4%) 14 (46.7%) .014

a The composite of death, amputation (either major or minor), or target vessel
revascularization.
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Discussion

This work presents our ongoing clinical experience with cor-

onary DES and coronary BVS for infrainguinal endovascular

therapy. We found apparently that BVS proved inferior to DES

for infrainguinal revascularization in a group of patients with

mostly moderately severe claudication, as BVS appeared asso-

ciated with a higher unadjusted rate of repeat revascularization

during follow-up. Yet, patients treated with BVS proved much

more complex than those receiving DES, with particularly lon-

ger lesions. Adjustment for these and other key differences in

baseline and procedural features lead no longer to significant

differences between DES and BVS, thus calling for further

Table 4. Clinical Outcomes in Propensity-Matched Patients.

Characteristics
Drug-Eluting

Stents
Bioresorbable

Vascular Scaffolds P

Cumulative follow-up
Patients 37 37 –
Limbs 38 38 –
Follow-up duration,

months
8.9 + 3.1 9.1 + 3.2 .769

Death 0 0 1
Target vessel

revascularization
6 (15.8%) 6 (15.8%) 1

Target lesion
revascularization

4 (10.5%) 5 (13.2%) 1

Major amputation 0 0 1
Minor amputation 0 0 1
Major adverse eventa 6 (15.8%) 6 (15.8%) 1
Improvement in Fontaine

class
30 (81.1%) 29 (78.4%) 1

Outcomes in those eligible for at least 6-month follow-up
Patients 36 36 –
Limbs 37 37 –
Follow-up duration,

months
9.1 + 3.0 9.3 + 3.1 .757

Death 0 0 1
Target vessel

revascularization
6 (16.2%) 7 (18.9%) 1

Target lesion
revascularization

4 (10.8%) 5 (13.5%) 1

Major amputation 0 1 (2.7%) 1
Minor amputation 0 0 1
Major adverse eventa 6 (16.2%) 7 (18.9%) 1
Improvement in Fontaine

class
29 (80.6%) 28 (77.8%) 1

Outcomes in those eligible for at least 12-month follow-up
Patients 20 20 –
Limbs 21 21 –
Follow-up duration,

months
11.6 + 1.5 11.7 + 1.6 .836

Death 0 0 1
Target vessel

revascularization
6 (28.6%) 6 (28.6%) 1

Target lesion
revascularization

4 (19.1%) 4 (19.1%) 1

Major amputation 0 1 (4.8%) 1
Minor amputation 0 0 1
Major adverse eventa 6 (28.6%) 6 (28.6%) 1
Improvement in Fontaine

class
14 (70.0%) 13 (65.0%) 1

a The composite of death, amputation (either major or minor), or target vessel
revascularization.

Figure 3. Risk of major adverse events (the composite of death,
amputation [either major or minor], or target vessel revasculariza-
tion) comparing bioresorbable vascular scaffolds (BVS; in red) versus
drug-eluting stents (DES; in blue) in the overall cohort (A) and in
propensity matched patients (B).

Table 5. Exploratory Multivariable Analysis for Predictors of Major
Adverse Events (The Composite of Death, Amputation [Either Major
or Minor], or Target Vessel Revascularization) During Follow-Up.a

Characteristics

Hazard Ratio

P
Point

Estimate
95% Confidence

Interval

Dyslipidemia 0.42 0.19-0.93 .032
Chronic renal failure 9.54 2.47-36.88 .001
Postdilation 7.40 2.78-19.67 <.001
Maximum balloon diameter, mm 11.36 2.55-50.62 .001

a With forward stepwise selection (probability of entry .05) from an initial
model including age, female gender, obesity, diabetes mellitus, dyslipidemia,
hypertension, smoking, chronic renal failure, prior myocardial infarction, prior
revascularization, Fontaine class, side, site, tandem lesion, lesion length, dia-
meter stenosis, calcification, thrombus, predilation, postdilation, stents per
limb, total stent length, use of bioresorbable vascular scaffolds, use of
everolimus-eluting stents, and maximum balloon diameter.
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dedicated studies to more definitively compare the safety and

efficacy of this devices.

The management of patients with symptomatic claudication

due to infrainguinal artery disease remains a common clinical

conundrum.2,4,7 Developments in pharmacologic and nonphar-

macologic management strategies have confined revasculariza-

tion to patients failing these noninvasive treatments.1 While

surgery has historically been the reference treatment, especially

for complex lesions and patients at low or moderate surgical

risk, endovascular therapy has come a long way by signifi-

cantly improving over the years acute success rates and long-

term freedom from reintervention or amputation.1,2 Yet, it

remains difficult to identify the best combination of techniques

and devices for infrainguinal endovascular therapy.7 A number

of trials and meta-analyses suggest that self-expanding bare-

metal stents, self-expanding DES, and drug-eluting balloons

may represent the most attractive choices if operators wish to

minimize the risk–benefit profile of their intervention.4 How-

ever, none of these devices appears perfect or associated with

completely satisfactory results. In particular, metallic stents are

by definition permanent prostheses which may jeopardize

future revascularization options or cause specific iatrogenic

complications (eg, stent fracture), whereas drug-eluting bal-

loons lack the favorable scaffolding properties of stents, which

are clearly important to ensure high acute and subacute success

rates in complex lesions.

Bioresorbable vascular scaffolds have been historically pro-

posed as a noninvasive means to treat atherosclerotic lesions

and offer short- to mid-term mechanical scaffolding while

enabling complete absorption of all the device components

over one or more years.11,12 Despite several initial setbacks,

the combination of a BVS design with a suitable polymeric

coating and an antirestenotic drug has proved momentous, and

BVS are now routinely used for coronary procedures and

already provide remarkable clinical benefits to patients with

coronary artery disease.13

For several years, it has been our routine practice to use

coronary DES in patients with symptomatic lower limb artery

disease involving the superficial femoral artery or the proximal

popliteal artery.5,6 Despite the counterintuitive choice of a rel-

atively small device with balloon-expandable features, our

clinical results have been rather satisfactory. Accordingly, as

soon as BVS become available at our institution, we adopted

them for infrainguinal endovascular therapy, under the premise

that they could provide similar results to those afforded by

coronary DES, while effectively disappearing from the patient

within a few years after the procedure.

The present retrospective analysis suggests that coronary

BVS for infrainguinal endovascular therapy could offer clinical

results that are equivalent to those of coronary DES, thus pro-

viding further rationale for ongoing research and development

of newer embodiments of BVS, with larger diameters and lon-

ger lesions, and possibly self-expanding features.11,12,15 None-

theless, our work remains a pilot experience based on our

specific practice strategy of relying on coronary devices for

infrainguinal revascularization, and we do not advocate or

recommend other centers to adopt uncritically this approach.

For instance, informal comparison with results of self-

expanding paclitaxel-eluting stents suggest that the latter

devices offer much higher freedom from adverse events than

BVS.9 In addition, as cost may indirectly guide decision-

making as much as safety and efficacy data, it should be borne

in mind that BVS may still be relatively expensive, at least in

comparison to long self-expanding bare-metal stents and drug-

eluting balloons dedicated for infra-inguinal disease, especially

when multiple devices are needed.

This study has several limitations, as already clarified

above. In particular, the retrospective design, administrative

setting with pragmatic approach to data collection, and lack of

follow-up imaging in all patients represent major drawbacks,

as well as, most importantly, our choice for coronary BVS as

based mostly (if not solely) on the favorable coronary results

of these devices, making this work solely hypothesis generat-

ing. Moreover, as our practice shift from coronary DES to

coronary BVS for infrainguinal endovascular therapy is rather

recent, follow-up is ongoing and only mid-term events could

be appraised in the vast majority of included patients. More-

over, reinterventions were at the operator’s discretion and

thus no pre hoc criteria were explicitly followed. However,

per our clinical practice, only patients reporting recurrence of

symptoms or subocclusive restenosis underwent repeat angio-

graphy. Notably, no patient refused as far as we are aware a

repeat revascularization procedure. Yet, the lack of systema-

tic imaging follow-up may leave room for residual bias. This

is precisely why we provided cautious inferential statements

relying on different analytical approaches. Finally, the use of

propensity score matching in a small data set may lead to loss

of statistical power.16

In conclusion, the present pilot experience with coronary

BVS suggests that they could provide acceptable results for

infrainguinal endovascular procedures, comparable to those

obtained by their metallic and permanent counterpart. Further

studies are needed with bioresorbable devices explicitly

designed for infrainguinal vessels.
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Endovasc Ther. 2011;18(5):638-641.

8. Werk M, Albrecht T, Meyer DR, et al. Paclitaxel-coated balloons

reduce restenosis after femoro-popliteal angioplasty: evidence

from the randomized PACIFIER trial. Circ Cardiovasc Interv.

2012;5(6):831-840.

9. Dake MD, Ansel GM, Jaff MR, et al; Zilver PTX Investigators.

Sustained safety and effectiveness of paclitaxel-eluting stents for

femoropopliteal lesions: 2-year follow-up from the Zilver PTX

randomized and single-arm clinical studies. J Am Coll Cardiol.

2013;61(24):2417-2427.

10. Giordano A, Messina S, Biondi-Zoccai G. Successful treatment of

a subclavian artery stenosis with a coronary bioresorbable vascu-

lar scaffold. J Endovasc Ther. 2016.

11. Werner M, Micari A, Cioppa A, et al. Evaluation of the biode-

gradable peripheral Igaki-Tamai stent in the treatment of de novo

lesions in the superficial femoral artery: the GAIA study. JACC

Cardiovasc Interv. 2014;7(3):305-312.

12. Werner M. Bioresorbable scaffolds for the SFA: new develop-

ments. J Cardiovasc Surg (Torino). 2014;55(4):455-459.

13. Wiebe J, Nef HM, Hamm CW. Current status of bioresorbable

scaffolds in the treatment of coronary artery disease. J Am Coll

Cardiol. 2014;64(23):2541-2551.

14. Palmerini T, Benedetto U, Bacchi-Reggiani L, et al. Mortality in

patients treated with extended duration dual antiplatelet therapy

after drug-eluting stent implantation: a pairwise and Bayesian

network meta-analysis of randomised trials. Lancet. 2015;

385(9985):2371-2382.

15. ESPRIT I Update Presented for Abbott Vascular’s Esprit BVS.

Web site. http://evtoday.com/2013/09/esprit-i-clinical-trialup-

date. Posted October 9, 2013. Accessed March 3, 2016.

16. Biondi-Zoccai G, Romagnoli E, Agostoni P, et al. Are propensity

scores really superior to standard multivariable analysis? Con-

temp Clin Trials. 2011;32(5):731-740.

66 Angiology 68(1)

 by guest on December 9, 2016ang.sagepub.comDownloaded from 

http://evtoday.com/2013/09/esprit-i-clinical-trialupdate
http://evtoday.com/2013/09/esprit-i-clinical-trialupdate
http://ang.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


