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a  b  s  t  r  a  c  t

INTRODUCTION:  Carotid  in-stent  restenosis  is associated  with  substantial  risk  of recurrent  restenosis,
even  after  drug-eluting  balloon  usage.
PRESENTATION  OF  CASE:  We  hereby  report  the case  of  a patient  with  recurrent  carotid  in-stent  restenosis
and  drug-eluting  balloon  failure treated  with  a coronary  bioresorbable  vascular  scaffold,  achieving  a
satisfactory  acute  and  long-term  result,  as  disclosed  by duplex  ultrasound  scan  performed  more  than  1
year  after  the procedure.
DISCUSSION/CONCLUSION:  While  awaiting  for external  validation,  this  clinical  vignette  supports  expand-
ing the armamentarium  of endovascular  specialists  focusing  on  carotid  artery  disease,  while  providing
further  proof  of  the  safety  and  efficacy  of  current  bioresorbable  vascular  scaffolds.

©  2016  The  Authors.  Published  by  Elsevier  Ltd.  on behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Carotid artery stenting has become an established alternative
to endarterectomy in the management of patients with significant
carotid artery disease [1–4]. Despite remarkable improvements in
technology, techniques, and ancillary medical therapy, complica-
tions and adverse events may  still occur. In particular, in-stent
carotid restenosis, while relatively uncommon, remains a challeng-
ing condition [2,5,6]. To date, a number of treatments for carotid
in-stent restenosis have been proposed, with heterogeneous out-
comes. The most favorable data, in terms of safety and efficacy, have
been reported for drug-eluting balloons [2–9]. However, it remains
unclear how to address recurrent restenosis despite prior drug-
eluting balloon dilation. We  hereby report the clinical vignette of a
patient with recurrent carotid in-stent restenosis despite prior use
of a drug-eluting balloon with a coronary bioresorbable vascular
scaffold. This case may  expand the armamentarium of endovascu-
lar specialists focusing on carotid artery disease, while providing
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further proof of the safety and efficacy of current bioresorbable
vascular scaffolds.

2. Presentation of case

A 59-year-old woman was  admitted for evidence at duplex
ultrasound scan of significant in-stent restenosis in the right com-
mon  and internal carotid artery. Her comorbidities were limited to
dyslipidemia. Two years before, a carotid duplex ultrasound scan
had been performed for the work-up of a transient ischemic attack,
disclosing a significant stenosis of the ostium of the right inter-
nal carotid artery. She was  then referred to another institution
for carotid angiography, which confirmed the significant carotid
stenosis, and underwent during the same procedure carotid angio-
plasty with implantation of an unspecified 7.0 × 40 mm  open-cell
self-expanding stent. Less than 6 months later, control duplex ultra-
sound scan disclosed severe in-stent restenosis, albeit without any
symptom. She was  thus referred to us for appropriate management.

After diagnostic angiography with a 6 French JR4 diagnostic
catheter (VistaBrite, Cordis, Miami, FL, USA) highlighting diffuse
in-stent restenosis involving both the common and internal carotid
artery, a 7 French JR4 guiding catheter was placed in the proximal
right common carotid artery via a 0.035′′ 260 cm Amplatz Super
Stiff J-Tip Emerald guidewire (Cordis) (Fig. 1). Then, we  deployed
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Fig. 1. Prior carotid angioplasty for in-stent restenosis. Panel A highlights the baseline angiography with evidence of significant in-stent restenosis after implantation of a
7.0  × 40 mm carotid stent. Panel B shows the deployment of a 7.0 mm Angioguard Rx filter and predilation with a Trek 3.0 × 20 mm balloon. Panel C highlights the result after
predilation. Panel D shows the dilation with a 5.0 × 80 mm Legflow drug-eluting balloon. Panels E and F highlight the satisfactory final angiographic result, in both lateral (E)
and  antero-posterior (F) views.

an 7.0 mm Angioguard Rx filter (Cordis), and proceeded to predi-
lation with a 3.0 × 20 mm Trek balloon (Abbott Vascular, Santa
Clara, CA, USA), followed by a 5.0 × 40 mm  Aviator Plus balloon
(Cordis). Despite the apparently satisfactory angiographic result,
we then opted for further postdilation with a 5.0 × 80 mm Legflow
paclitaxel-eluting balloon (Cardionovum, Bonn, Germany) in order
to minimize the risk of recurrent hyperplasia, achieving a good final
angiographic result [10]. Periprocedural antithrombotic therapy
included aspirin, clopidogrel, tirofiban and unfractioned heparin,
whereas discharge antiplatelet therapy consisted of lifelong aspirin
and clopidogrel for 6 months. A control duplex ultrasound scan was
performed 6 months later. Despite the lack of symptoms, suboc-
clusive recurrent restenosis was found, involving both the carotid
bifurcation and the proximal internal carotid artery. The patient
was thus admitted again to our institution.

As previously, after diagnostic angiography confirming the
recurrent in-stent restenosis, we deployed a 7 French JR4 guid-
ing catheter and a 7.0 Angioguard Rx filter (Fig. 2). Predilation was
then performed with a 4.0 × 40 mm Ryujin Plus balloon (Terumo,
Tokyo, Japan). Given the drug-eluting balloon failure, the promis-
ing data accrued so far for coronary bioresorbable vascular scaffolds
even in complex lesions, and our favorable preliminary experience
with extra-coronary applications of these devices [11,12], we chose
to implant a 3.5 × 28 mm  Absorb bioresorbable vascular scaffold
(Abbott Vascular) in the distal common carotid artery and proxi-
mal  internal carotid artery, placing the distal edge of the device well
beyond the distal edge of the stent. This choice was mainly based
on our goal of minimizing the risk of subsequent edge restenosis.
We then postdilated the bioresorbable vascular scaffold and the
rest of the original stent with a 4.5 × 30 mm Aviator Plus balloon,
achieving a satisfactory final angiographic result. Periprocedural
antithrombotic therapy included aspirin, clopidogrel, tirofiban and

unfractioned heparin, whereas discharge antiplatelet therapy was
based on lifelong aspirin and clopidogrel for 12 months.

The patient remained asymptomatic after discharge, and con-
trol duplex ultrasound scan was  performed 6 and 13 months later
(Fig. 3), without any evidence of restenosis. Specifically, after more
than 12 months since the implantation of the bioresorbable vas-
cular scaffold for recurrent in-stent restenosis and drug-eluting
balloon failure, the metallic stent appeared largely patent, with
faint signs of still incompletely resorbed scaffold struts, all devoid of
significant restenosis (peak systolic velocity 120 cm/s, end-diastolic
velocity 40 cm/s) (Fig. 3).

3. Discussion

Thanks to the pioneering efforts of many endovascular spe-
cialists from different disciplines, the introduction of key pieces
of technology such as embolic protection devices and dedicated
carotid stents, and landmark clinical trials, carotid artery stent-
ing is now an established alternative to surgical endarterectomy in
patients with significant carotid artery disease [1,2,5]. Much atten-
tion has been paid to the risk of post-procedural or long-term stroke
after stenting, but restenosis is also a clinically relevant complica-
tion.

While carotid in-stent restenosis is relatively uncommon, it may
pose technical challenges, especially when diffuse or subocclusive,
and often recurs after repeat balloon dilation [2]. Accordingly, a
number of approaches and devices have been proposed, including
endarterectomy, cutting balloons, scoring balloons, endovascular
atherectomy, drug-eluting balloons, and drug-eluting stents. No
single one appears clearly best, as neointimal hyperplasia can often
recur unless the stent is altogether removed surgically, a procedure
which is also fraught with significant morbidity [2–9,13–18].
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