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Coronary calcifications remain associated to increased rate of complications and worse clinical outcomes,
particularly in the setting of in-stent restenosis. We present the first reported case of combined rotational
atherectomy and intravascular lithotripsy for the treatment of heavily calcified neoatherosclerosis.
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1. Introduction

Percutaneous coronary intervention (PCI) remains up to date chal-
lenging in the setting of severely calcified coronary vessels [1]. Despite
the use of rotational or orbital atherectomy, and scoring/cutting bal-
loons, coronary calcifications continue to result in prolonged procedural
times, higher complication rate, andworse device- and patient-oriented
outcome [2–4]. In-stent restenosis (ISR), a frequent phenotype of stent
failure, has been associated to stent underexpansion due to severe cor-
onary calcifications [5,6].

Intravascular lithotripsy (IVL) has been recently proposed as an
alternative to rotational atherectomy (RA) for the treatment of calcified
de-novo coronary lesions [7]. However, in-stent neoatherosclerosis is
also frequently characterized by calcificationswithin the neointima, espe-
cially in implantswith long follow-upduration [8].Weherebypresent the
t-Achdorf Hospital, Achdorfer

yxaras).
first documented description of combined used of these two techniques
for the treatment of severely calcified in-stent neoatherosclerosis.

2. Case description

A 61-year-old man with previous coronary artery bypass graft
(CABG) and ´repeated PCI of the right coronary artery (RCA)was admit-
ted in our hospital with chest pain and troponin elevation. Coronary
angiography showed significant ISR of the previously implanted drug-
eluting stents (DES) in RCA (Fig. 1, panel A). Baseline optical coherence
tomography (OCT) showed circumferential neointimal calcification be-
tween the first and the second overlapping stent (Fig. 1, panel B). An ini-
tial run of rotational atherectomy using a 1.5mmburr (Boston Scientific
Corp., MA, USA) was performed to facilitate delivery of intracoronary
imaging and balloon catheters. Optical coherence tomography showed
persistence of heavily calcified neointimal areas of neoatherosclerosis
despite the focal disruptive passage of the rotational atherectomy burr
(Fig. 1, panel C). Therefore, a lithotripsy balloon 4.0 × 12mmwas locally
inflated to 4 atm, delivering each time 10 pulses, followed by dilatation
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Fig. 1. Panel A: baseline angiographic assessment of the RCA; panel B: baseline OCT (# depicts circumferential neointimal calcifications); panel C: post-rotational atherectomy OCT
(* indicates irregular tissue disruption, typical following rotational atherectomy); panel D: local delivery of lithotripsy balloon catheter using pulsatile mechanical energy; panel E: OCT
following intravascular lithotripsy (arrow indicates the typical focal disruption of calcium); panel F: final angiographic result.
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to nominal pressure (Fig. 1, panel D). Optical coherence tomography
performed after IVL showed focal disruption of calcium (Fig. 1, panel
E),which allowedDES delivery and expansionwith a satisfactory angio-
graphic result (Fig. 1, panel F).
3. Discussion

To our knowledge, this is the first report of combined IVL and RA for
the treatment of in-stent neoatherosclerosiswith severe neointimal cal-
cification. Rotational atherectomy allowed adequate lesion preparation
and delivery of the IVL balloon-catheter, the latter aiming to the circum-
ferential treatment of in-stent coronary calcium deposits.

The role of RA for the treatment of ISR remains controversial. The
findings of the randomized Angioplasty Versus Rotational Atherectomy
for Treatment of Diffuse In-Stent Restenosis Trial (ARTIST) suggest that
the use of RA followed by a low-pressure balloon angioplasty was asso-
ciated to worse angiographic and clinical outcomes vs. balloon angio-
plasty alone [9]. On the contrary, the investigators of the Randomized
trial of Rotational Atherectomy Versus Balloon Angioplasty for Diffuse
In-stent Restenosis (ROSTER) showed lower target lesion revasculariza-
tion (TLR) rates in the subgroup of patients treated with RA vs. balloon
angioplasty alone [10]. In both trials, however, RA was used for tissue
andmaterial (i.e. previously implanted stent) debulking, in comparison
to current standards of lesion preparation using smaller burrs [11].

Excimer laser coronary atherectomy (ECLA) was suggested as an al-
ternative approach for the treatment of ISR, aiming to overcome the
limitations of RA. The investigators of the Excimer Laser LEsion Modifica-
tion to Expand Non-dilatable sTents (ELLEMENT) study used ECLA with
high energy during contrast injection within underexpanded stents in
28 patients with high procedural success (96.4%), confirming feasibility
of this method [12]. However, this approach is limited by intracoronary
bubble formation that may lead to relatively high periprocedural
myocardial infarction rates, as well as transient slow-flow phenomena,
particularly when catheters larger than 0.9 mm are used.

Preliminary findings suggest safety and effectiveness of the
Shockwave Coronary Rx Lithotripsy System (Shockwave Medical,
Fremont, California) in treating severely calcified coronary vessels [7].
Intracoronary imaging using OCT revealed multiple circumferential cal-
cium fractures without the need for high-pressure balloon inflation,
which may have led to the low rate of coronary dissections and perfora-
tions observed [7].

In the present case, two techniques of heavily calcified lesion prepara-
tion were used complementarily: [1] rotational atherectomy, using a
small 1.5 mm burr, to enable initial lesion preparation and ease
the passage of balloon catheters; [2] intravascular lithotripsy, using
an IVL-balloon catheter to allow focal treatment of the in-stent
neoatherosclerosis and low-pressure acute luminal gain (balloon sized
1:1 to the reference artery diameter). The complimentary use of both
techniques needs to be systematically studied in large patient popula-
tions, as it may prove beneficial in terms of procedural and clinical
outcome.
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