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A case report of late vessel occlusion presenting
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Drug-coated balloons (DCBs) offer an appealing therapeutic alternative for the treatment of patients with coronary in-stent re-
stenosis (ISR). In-segment late lumen loss, translating into recurrent ISR and the clinical need for target lesion revascularization, re-
presents a well-established and thoroughly investigated limitation of DCB in this setting. However, abrupt vessel occlusion, clinically
presenting as ST-segment elevation myocardial infarction (STEMI), has not been previously described after DCB therapy for ISR.

We herein present the case of a 70-year-old patient that underwent percutaneous coronary intervention (PCl) with DCB for ISR.
Despite achieving an excellent acute angiographic result (with no flow-limiting dissection and minimal angiographic residual sten-
osis), the patient presented 3 months later with STEMI due to occlusion of the previously treated segment. After adequate lesion
preparation, a drug-eluting stent was implanted with optimal final angiographic result. The patient was discharged 2 days after the
PCl without any post-procedural complications and remained asymptomatic at 6-month clinical follow-up.

This case report is the first description of an abrupt vessel occlusion presenting as STEMI following a DCB angioplasty for ISR. This
exceptional presentation does not dismount the solid evidence supporting the long-term safety of DCB in these challenging
patients.

Drug-coated balloon e ST-segment elevation myocardial infarction ® In-stent restenosis ® Optical coherence
tomography e Case report

3.2 Acute coronary syndrome ® 3.4 Coronary angiography

e To understand the role of drug-coated balloon (DCB) in the treatment of in-stent restenosis (ISR)
e To understand the importance of proper lesion preparation and evaluation of the final angiographic result after DCB angioplasty
e Toillustrate the value of optical coherence tomography to unravel the underlying mechanical causes (i.e. infra-expansion) of ISR
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Introduction

Drug-coated balloons (DCBs) offer an appealing therapeutic alternative
for the treatment of coronary in-stent restenosis (ISR). The efficacy of
DCB:s in this clinical scenario has been substantiated by various rando-
mized clinical trials, observational studies, and meta-analyses.'”
Despite these promising results, target lesion failure (TLF) remains an
important concern during mid- and long-term follow-up after DCB
percutaneous coronary intervention (PCI)." In-segment late lumen
loss, translating into the need for target lesion revascularization
(TLR), represents a well-established and thoroughly investigated com-
plication after DCB treatment for ISR. However, the abrupt occlusion
of the ISR segment previously treated with DCB, clinically presenting as
ST-segment elevation myocardial infarction (STEMI), has not been pre-
viously described.

Summary figure

patient required repeated PCl (using one DES) of a de novo proximal
lesion of the same artery. Third, 3 months prior to the current admis-
sion, the patient was admitted to our ED for a new NSTEMI. This time,
urgent coronary angiography (see Supplementary material online,
Videos S1 and S2) revealed diffuse atheromatous disease but without
significant narrowing of the left coronary system. However, the RCA
presented a sub-occlusive ISR of the distal stent involving the bifurca-
tion with the posterolateral branch (Figure 2A; Supplementary
material online, Video S3). Optical coherence tomography (OCT)
(Figure 2B; Supplementary material online, Video S4) revealed an occlu-
sive ISR with severe infra-expansion of the distal edge of the stent.
Pre-dilatation was performed by inflating a 2.75 mm non-compliant bal-
loon at pressures of up to 24 atm. Following the assurance of optimal
lesion preparation, with no flow-limiting dissection and minimal angio-
graphic residual stenosis, a 3.0 mm x 20 mm DCB (sirolimus) was then
inflated at 12 atm for 60 s. The final angiographic result (Figure 2C;
Supplementary material online, Video S5) was excellent. The patient
was discharged uneventfully 2 days later.
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Case: 70-year-old male who presented to our emergency department (ED) complaining of chest pain of 2 hours of onset, showing ST-segment elevation in inferior leads
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Case presentation

We report the case of a 70-year-old male who presented to our emer-
gency department (ED) complaining of chest pain of 2 h of onset, show-
ing ST-segment elevation in inferior leads (Figure 7).

Our patient had a previous history of diabetes mellitus (DM), arterial
hypertension, and dyslipidaemia. Additionally, he suffered from ad-
vanced chronic kidney disease (stage IV) with a baseline creatinine of
3.0-3.5 mg/dL (estimated glomerular filtration rate: 19.0 mL/min/
1.73 m*). Moreover, the patient had long-standing chronic coronary
syndrome and had experienced three ischaemic events prior to the cur-
rent clinical presentation:

First, the patient’s coronary artery disease debuted over a decade
prior to the current admission with a non-STEMI (NSTEMI). At this
point, he underwent PCl with one drug-eluting stent (DES) of a lesion
at the distal right coronary artery (RCA). Second, 2 years later, the

» 3 months prior to admission
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T e e e

» Current admission

= STEMI: Occlusion (TIMI 1) of
the RCA at the distal portion
of the stent previously
treated with DCB. DES was
implanted with optimal final
angiographic result.

At the time of the current presentation, the patient exhibited a STEMI,
prompting an immediate transfer to the catheterization laboratory for pri-
mary angioplasty. On admission, the patient was haemodynamically stable
with and did not require vasoactive drugs or respiratory support. He pre-
sented a blood pressure of 110/90 mmHg, a pulse rate of 92 b.p.m. and
oxygen saturation of 99% (ambient air). On further physical examination,
the patient did not present any relevant findings. The emergent coronary
angiography (Figure 3A; Supplementary material online, Video S6) revealed
an occlusion (TIMI 1) of the RCA at the distal portion of the stent previously
treated with DCB. After adequate lesion preparation with pre-dilatation
with a 2.5 mm X 12 mm semi-compliant balloon at a pressure of 16 atm,
a 30mmx20mm DES was implanted at 16atm (Figure 3B;
Supplementary material online, Video S7) with optimal final angiographic re-
sult. A comprehensive echocardiographic evaluation revealed normal left
ventricular ejection fraction and hypokinesia of inferior segments.
Laboratory findings showed adequate control of cardiovascular risk factors,
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Figure 1 Twelve-lead electrocardiogram at admission, showing ST-segment elevation in inferior leads.

Figure 2 Coronary angiography and optical coherence tomography findings of the right coronary artery. (A) Coronary angiography of the right coronary
artery pre-percutaneous coronary intervention, showing sub-occlusive in-stent restenosis of the distal stent involving the bifurcation with the posterolat-
eral branch (arrowhead). (B) Optical coherence tomography of the lesion showing homogeneous sub-occlusive in-stent restenosis and severe infra-
expansion of its distal segment. (C) Final angiographic result of the right coronary artery after drug-coated balloon angioplasty. *Guidewire artefact.

such as DM and dyslipidaemia (HbA1c: 5.9%, LDL 37 mg/dL). Relevant
medical therapy during hospitalization and at discharge included double
antiplatelet therapy with aspirin and ticagrelor; intensive lipid-lowering ther-
apy, including atorvastatin, ezetimibe, and evolocumab; and antidiabetic
therapy, such as an intensive insulin regimen and semaglutide.

In collaboration with the nephrology department, which evaluated
the patient during hospitalization, the patient was discharged 2 days
after the PCl without any post-procedural complications. A follow-up
clinical evaluation was scheduled 5 days post-discharge at our cardi-
ology and nephrology outpatient clinics. The patient remained asymp-
tomatic at 6-month clinical follow-up.

Written informed consent for the publication of this case was ob-
tained from the patient.

Discussion

The ISR, traditionally defined as a reduction in luminal diameter of
>50% within a previously stented segment, remains the primary cause
for late PCl failure.®” The DCB offers an appealing therapeutic

alternative in this unique anatomical scenario. The efficacy of DCB in
this setting has been substantiated by various randomized clinical trials,
observational studies, and meta-analyses.>>® Currently, both DES and
DCB are recommended (IA) by clinical practice guidelines in the treat-
ment of ISR. The DAEDALUS study, a large and comprehensive individ-
ual patient data meta-analysis, supported an equal efficacy of DCB and
DES for the treatment of bare metal stent (BMS) ISR. However, DES
was moderately more effective in reducing the clinical need of target
lesion revascularization than DCB for patients with DES-ISR (although
at the cost of a numerical excess in all-cause death and myocardial
infarctions)."

Avoiding the implantation of a new metal layer is the main rationale
to favour the use of DCB in patients with ISR. Permanent metallic im-
plants suffer from a low but persistent risk of future target lesion-
related events. Of particular concern is the risk of late and very late
stent thrombosis after DES that theoretically is prevented by the use
of ‘leave nothing behind strategies’ as DCB. While in-segment late lu-
men loss is a thoroughly investigated complication on long-term follow-
up after DCB for ISR, TLF presenting as acute STEMI has not been
previously described in this scenario. Therefore, to the best of our
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Figure 3 Emergent coronary angiography of the right coronary artery. (A) Angiographic finding of the right coronary artery showing a reduced ante-
grade flow with sub-occlusion of the right coronary artery at the distal portion of the previously segment treated with drug-coated balloon. (B) Final

angiographic result.

knowledge, our case is the first detailed description of this devastating
complication in a patient previously treated with DCB for ISR.

Ensuring proper lesion preparation is crucial for attaining an optimal
long-term outcome with DCB angioplasty. As a case in point, the DCB
treatment algorithm advocated by the international DCB consensus
group designates pre-dilatation as a mandatory step.” Moreover, to
proceed with DCB-only angioplasty, it is imperative to achieve an ad-
equate angiographic result, characterized by the absence of flow-
limiting dissections and residual stenosis not exceeding 30%, after the
initial lesion preparation.” In our case, lesion preparation was meticu-
lously carried out after OCT guidance and the final angiographic result
was excellent. In addition to proper lesion preparation, enough delivery
time and sufficient inflation time are recommended in order to guaran-
tee adequate delivery of the antiproliferative drug.” Again, in our case,
deployment time was adequate and the duration of inflation of 60 s
aligns with the current recommendations.” Thus, in light of the optimal
lesion preparation and the proper deployment of the DCB, favourable
conditions for a positive long-term outcome were established in this
case.

Stent thrombosis is a feared major complication after PCl, and most
of these patients present as STEMI. The pathophysiological mechanism
behind stent thrombosis is rooted in the activation of the inflammatory
response, thrombus formation, and delayed endothelial healing induced
by both BMSs and DES.'® Whether the same pathophysiological me-
chanisms for vessel occlusion causing STEMI after DES may also apply
to our case of DCB angioplasty remains unsettled. Alternatively, a pro-
gressive, severe, and eventually sub-occlusive neointimal proliferation
may have been a major factor contributing to the abrupt vessel closure
in our patient. Unfortunately, OCT was not repeated at the time of
STEMI. This was because the complete occlusion of the vessel pre-
vented the creation of a blood-free coronary lumen, which is necessary
to obtain adequate OCT insights into the underlying causes of the ves-
sel occlusion. Additionally, given the patient’s history of advanced
chronic kidney disease, we sought to avoid additional contrast
administration.

When it comes to patients with high ischaemic risk and repeated is-
chaemic events during follow-up, prolonging dual antiplatelet therapy
for extended long-term secondary prevention has shown to be a

feasible option in many cases."" However, due to our patient’s high
bleeding risk, this approach was not considered optimal.

Our case demonstrates the occurrence of abrupt vessel thrombosis
causing a STEMI in a patient treated with DCB for ISR. It is exceptional
and has not been previously described in the literature as compared
with the well-known risk of stent thrombosis after DES. However,
this unique case should not be used to challenge the robust evidence,
stemming from large registries and randomized trials, supporting the
safety and efficacy of DCB in patients with ISR.

Conclusion

This case report is the first description of an abrupt vessel occlusion
presenting as STEMI following a DCB angioplasty for ISR. This excep-
tional presentation does not dismount the solid evidence supporting
the long-term safety of DCB in these challenging patients.
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