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Abstract

This literature review explores the role of drug-coated balloon (DCB) angioplasty in the management of acute
coronary syndromes (ACS), with a particular focus on patients with diffuse coronary artery disease.

Aim. To conduct a literature review on the benefits of using DCB in the treatment of patients with diffuse coro-
nary artery disease and ACS.

Materials and methods. Unlike traditional drug-eluting stents (DES), DCB technology delivers antiproliferative
drugs directly to the lesion site without leaving behind a permanent implant, offering significant advantages
such as reduced risk of in-stent restenosis (ISR), lower rates of thrombosis, and shorter required durations
of dual antiplatelet therapy (DAPT). These benefits are especially relevant in high-risk populations, including
elderly patients, those at high risk of bleeding, or those requiring urgent non-cardiac surgery. The review syn-
thesizes data from key randomized controlled trials (PEPCAD NSTEMI, REVELATION, BASKET-SMALL 2), and
meta-analyses.

Results. The review demonstrates the non-inferiority of DCB compared to DES in terms of major cardiovascular
outcomes, even in complex settings, such as ST-elevation myocardial infarction (STEMI) and out-of-hospital car-
diac arrest (OOHCA). In addition, DCB has proven effective in treating ISR and preserving endothelial function,
with evidence of late lumen enlargement and minimal vascular trauma. However, challenges remain, including
the need for precise lesion preparation, proper balloon sizing, and operator expertise. Limitations in long-term
data and heterogeneity in patient selection across studies highlight the need for further large-scale trials.

Conclusions. DCB angioplasty represents a promising, less invasive strategy in interventional cardiology, par-
ticularly in patients with diffuse or high-risk coronary lesions, though widespread adoption will depend on
continued research and protocol optimization.

Keywords: dual antiplatelet therapy reduction, vascular wall regeneration, in-stent restenosis treatment,
thrombotic risk minimization, interventional cardiology innovations, high-risk cardiac patients, urgent surgical
intervention safety, endothelial function preservation

Problem statement. Modern interventional cardiol-
ogy is constantly evolving, offering new technologies and
strategies to optimize the treatment of coronary diseases.
In particular, DCB demonstrates significant potential in
the treatment of patients with ACS. The main principle of
this approach is the local delivery of an antiproliferative
drug via a balloon catheter without the need to leave a

© 2025 The Authors. National M. M. Amosov Institute of
Cardiovascular Surgery NAMS of Ukraine. This is an open access
article under the CC BY-SA license.
(https://creativecommons.org/licenses/by-sa/4.0/).

permanent implant. This strategy opens new possibilities
for vascular wall repair, lowers the risks of restenosis and
thrombosis, and simplifies treatment in acute situations.

Significant interest in the use of DCB is due to the
need to optimize the treatment of complex clinical cases,
including STEMI and OOHCA. These conditions are char-
acterized by rapid thrombus formation, vasospasm and
blood flow disorders, which requires rapid and effective
intervention. In such scenarios, the DCB strategy can of-
fer new solutions, in particular by minimizing the risk of
thrombosis and the possibility of avoiding long-term an-
tiplatelet therapy.
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Aim. To substantiate the use of drug-coated balloons
(DCB) as the method of choice for revascularization of
coronary artery lesions in acute coronary syndrome
(ACS) and the prospects for its use in patients with dif-
fuse coronary artery disease.

Analysis of recent studies and publications. The
review is based on numerous randomized clinical tri-
als (RCTs) and cohort observations conducted over the
past decade. In particular, the results of such studies as
PEPCAD NSTEMI, REVELATION and BASKET-SMALL 2
were taken into account, which evaluated the effective-
ness of DCB compared with DES and other standard
treatment methods. Additionally, retrospective data from
registries of patients with ACS were analyzed to assess
clinical outcomes and complication rates when using this
technique.

Background. Patients with diffuse coronary ar-
tery (CA) lesions are a particularly challenging group,
as their pathology is progressive and characterized by
a significant decrease in vascular patency. This signifi-
cantly complicates traditional approaches to revascu-
larization and associated with an unfavorable progno-
sis, especially in the case of using standard treatment
methods. Such patients are at increased risk of resteno-
sis, which limits the effectiveness of stenting, as well as
the possibility of developing thrombotic complications
that can lead to repeated ischemic events. It is impor-
tant not only to mechanically restore blood flow in the
affected artery segments but also to minimize the risks
of restenosis, which is a key factor in the long-term suc-
cess of treatment.

One promising approach in such cases is the use of
DCB, which provide local delivery of antiproliferative
drugs without the need for stent implantation. The main
advantage of DCB is the possibility of reducing the du-
ration of dual antiplatelet therapy, which is of particular
importance for patients with a high risk of bleeding [1].
This applies, in particular, to the elderly, patients with
gastric or duodenal ulcers, as well as people taking an-
ticoagulants due to concomitant pathology, such as atrial
fibrillation. In such cases, reducing the duration of anti-
platelet therapy reduces the risk of hemorrhagic compli-
cations and improves the overall treatment effectiveness
and prognosis. In addition, the use of DCB is especially
important for patients who require urgent surgical in-
terventions, such as cardiac surgery or major orthopedic
manipulations, where it is necessary to temporarily stop
antiplatelet therapy. The use of stents in such cases may
pose additional risks, since their withdrawal increases
the likelihood of acute thrombotic complications. In
contrast, DCB allows for effective angioplasty without
the need for long-term antiplatelet therapy, making this
method safer in such clinical scenarios [2,3].

Another important advantage of DCB is its effective-
ness in the treatment of restenosis in already implanted
stents (in-stent restenosis, ISR), which remains a serious
problem in interventional cardiology. Repeated stenting
in such cases can lead to further reduction of the vessel

lumen, which increases the risk of thrombosis and dete-
rioration of coronary blood flow. The use of DCB allows
for effective control of the intimal hyperplasia within the
stent area without the need for additional metal struc-
tures, which contributes to a better long-term prognosis.
This is especially important for patients with multiple le-
sions, where it is necessary to minimize intervention in
the coronary bed while maintaining sufficient vascular
patency [4,5].

Thus, angioplasty using DCB has significant advantag-
esin the treatment of patients with diffuse CA lesions and
stent restenosis. It reduces the risk of restenosis, reduces
the need for long-term antiplatelet therapy, and mini-
mizes complications associated with repeated stenting.
Further studies of this method will help determine the
optimal indications for its use and refine treatment pro-
tocols, contributing to increased effectiveness and safety
of revascularization in complex clinical cases.

The PEPCAD NSTEMI study demonstrated non-in-
ferior results of DCB compared with stenting. At 9.2
0.7 months of follow-up, the rate of target lesion treat-
ment failures was 3.8 % in the DCB group versus 6.6 %
in the stent group (p > 0.05). At the same time, the rate of
major adverse cardiac events (MACE) was 6.7 % versus
14.2 %, respectively.

In the REVELATION trial, which focused on patients
with STEMI, DCB demonstrated non-inferiority in terms
of fractional flow reserve (FFR) at 9 months: 0.92 + 0.05
in the DCB group versus 0.91 = 0.06 in the DES group.
This data highlights the ability of DCB to effectively re-
store blood flow and vascular endothelial function [6].

The study results highlight the significant advantages
of using DCB in the treatment of ACS. First, the DCB strat-
egy provides a lower risk of thrombosis because there
is no permanent implant that can act as a thrombogenic
substrate. Second, the procedure is less invasive, which
reduces the risk of vascular wall damage and facilitates
endothelial repair.

However, challenges remain. In particular, additional
vessel preparation is often required, which increases the
cost and amount of equipment required for the proce-
dure, and further studies of long-term outcomes and op-
timization of vessel preparation approaches are needed.
The issue of choosing the right balloon size, the risks of
dissection, and limitations in operator experience should
also be considered for the full integration of this method
into clinical practice [7].

We observed another systematic review and meta-
analysis that assessed the practicality of using paclitax-
el-coated balloon (PCB) angioplasty as a treatment op-
tion for patients with acute coronary syndrome (ACS),
comparing its effectiveness and safety to that of modern
drug-eluting stents (DES). Drawing from a cohort of over
2,000 ACS patients across multiple studies, the analysis
found that PCB angioplasty demonstrated comparable
results to DES placement in terms of key cardiovascular
outcomes, including mortality, myocardial infarction, re-
vascularization rates, and bleeding complications.
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Historically, PCB angioplasty has been established as
a viable strategy for chronic coronary syndromes. Recent
guidelines and expert recommendations have begun to
acknowledge its potential applicability in ACS, based on
randomized clinical trials. However, meta-analyses eval-
uating PCB specifically in the context of ACS have been
limited. This study sought to bridge that gap by including
a diverse range of ACS presentations, such as ST-eleva-
tion myocardial infarction, non-ST-elevation myocardial
infarction, and unstable angina [10]. The clinical baseline
characteristics were well-balanced across groups, en-
suring meaningful comparisons, although patients with
extreme clinical instability or severely calcified lesions
were often excluded due to their known association with
poor outcomes [17].

Some earlier trials were not included due to varia-
tions in revascularization strategies that did not align
with the study’s inclusion criteria. The overall analysis
confirmed the non-inferiority of PCB compared to DES
in terms of safety and angiographic outcomes. The find-
ings suggest that PCB could be a promising alternative in
emergent coronary interventions, expanding its use be-
yond stable patients.

The mechanism by which PCB angioplasty may offer
benefits includes the localized delivery of paclitaxel to
the site of the lesion without permanent implantation of
a stent. This approach avoids complications such as very
late stent thrombosis and in-stent restenosis, which can
occur due to chronic inflammation or neointimal hyper-
plasia [8]. Furthermore, younger patients with ACS, who
may benefit from long-term stent avoidance, could be
ideal candidates for PCB therapy when combined with
optimal medical treatment.

Angiographic data suggest that late lumen loss fol-
lowing PCB angioplasty tends to be minimal, mirroring
results seen in elective procedures for stable coronary
disease. In many cases, vessel remodeling and late lumen
enlargement (LLE) have been observed, likely due to a
combination of lesion expansion, plaque regression, and
the resolution of minor procedural dissections. These ef-
fects may translate into lower rates of repeat revascular-
ization and improved long-term vessel patency.

Compared to earlier balloon-only approaches, PCB an-
gioplasty demonstrates enhanced outcomes when used
with proper lesion preparation techniques [16]. Critical
procedural steps - such as thrombus reduction, careful
balloon sizing, and avoidance of significant dissection - are
essential to achieve favorable results. Intravascular imag-
ing has emerged as a valuable tool for guiding lesion prep-
aration and evaluating suitability for PCB therapy, particu-
larly in the heterogeneous population of ACS patients.

Preserving coronary vasomotion is another unique
advantage of PCB angioplasty, which could be relevant in
mitigating conditions like vasospastic angina and other
functional coronary disorders often implicated in ACS
and sudden cardiac death. Thus, expanding the use of
PCB in ACS requires both procedural expertise and a nu-
anced understanding of lesion pathology.

This review also highlights the importance of balloon
length and lesion morphology. PCB angioplasty using
shorter, focused balloons has shown consistent efficacy
in various coronary artery sizes and pathologies, suggest-
ing an optimal balloon length around 20 mm may offer
a balance between drug delivery and procedural safety.
Lesions that are not extensively calcified and those with
manageable thrombus burden appear most amenable to
PCB treatment [11].

Despite its promise, several limitations exist. The over-
all number of patients in the included studies remains
modest, and the follow-up periods are relatively short.
Variations in inclusion criteria and procedural strategies
across studies introduce potential bias. Moreover, the ab-
sence of detailed procedural data limits insights into the
technical nuances that might influence outcomes.

Subgroup analysis in this study also explored the use
of PCB in specific ACS presentations, such as ST-elevation
myocardial infarction, finding no significant differences
in key outcomes compared to DES treatment [12,13].
However, the dominance of a few studies with high sta-
tistical weight means that further data are needed to vali-
date these preliminary findings.

Another area of interest is the potential for reducing
dual antiplatelet therapy (DAPT) duration following PCB
angioplasty. The reduced need for prolonged DAPT could
lower bleeding risks - a known drawback of DES ther-
apy, particularly in high-risk patients [14,15]. Although
the present review suggests bleeding events are not in-
creased with PCB despite shorter DAPT durations, future
investigations are necessary to define optimal antiplate-
let regimens.

In conclusion, while this analysis provides the first
comprehensive synthesis of data supporting the use of
PCB angioplasty in ACS, further large-scale, long-term
studies are needed. These should focus on clinical end-
points such as mortality, myocardial infarction, and long-
term vessel patency, as well as procedural standardiza-
tion [18]. Identifying which patients are most likely to
benefit from this stent-less approach will be critical in re-
fining the role of PCB in the contemporary management
of ACS.

Conclusions. Coronary angioplasty using drug- coat-
ed balloon catheters is a promising direction in modern
interventional cardiology for patients with acute coro-
nary syndromes (ACS). This method provides a number
of important advantages, including a reduced risk of
thrombosis, simplified technique, and improved regen-
eration and functional recovery of the vascular endothe-
lium. Due to these characteristics, balloon angioplasty
can be considered as an effective and less invasive alter-
native to traditional stenting, especially in patients with
diffuse coronary artery disease for whom stent implanta-
tion is technically difficult or associated with high risks.
Despite the significant potential of this method, it should
be borne in mind that its widespread implementation re-
quires large-scale clinical studies aimed at determining
long-term efficacy and safety. It is especially important
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to study the long-term effectiveness of the procedure, re-
peated ischemic events, the rates of restenosis and the
likelihood of complications associated with the use of
drug-coated balloon catheters. In addition, the cost-ef-
fectiveness of the method should be assessed compared
with traditional approaches, including stenting and drug
therapy. Thus, angioplasty with therapeutic coated bal-
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loon catheters is a promising method that can significant-
ly improve the treatment outcomes of patients with ACS,
especially in difficult clinical situations. However, for its
final implementation into widespread clinical practice,
further detailed studies are needed to determine optimal
indications, improve application protocols, and evaluate
long-term efficacy in different patient groups.
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KopoHapHa aHrionnactuka 3 BUKOPUCTAHHAM 6aIOHHOrO KateTepa 3 N1iKapCbKUM NOKPUTTAM
Y NiKyBaHHi roCTpUX KOPOHApPHUX CUHAPOMIB: MEAUKO-COLiaNlbHi NePCNEKTUBU
Ta Npo61eMn BUKOPUCTAHHSA NPU AUPY3HUX YPAKEHHAX KOPOHAPHUX apTepin.
JNitepatypHuii ornap,

AkcboHoB €.B., ThapyH A.10., KanawHikos C.A.
LY «HauioHanbHWIM iHCTUTYT cepLeBo-CyAMHHOI Xipyprii imeHi M. M. AMocoBa HAMH YkpaiHu», M. Kuig, YkpaiHa

Pesrome

Beryn. CyyacHa iHTepBeHLiMHA Kap/ioJioris NOCTIHHO pO3BUBAETHCS, POIMOHYYH HOBI TEXHOJIOTII Ta cTpa-
Terii /14 onTuMisauii JikyBaHHA KOPOHapPHUX 3aXBOPIOBaHb. 30KpeMa, 6a/70HHU 3 JiKapcbKUM NOkpUTTAM (DCB)
JIeMOHCTPYIOTh 3HAYHUH MOTeHIias y JiKyBaHHI MaLieHTiB 3 rocTpuM KopoHapHUM cuHAgpoMoM (I'KC). 3HauHMH
inTepec g0 3actocyBanHs1 DCB 06ymMoBieHHH NOTpe60I0 B onTUMI3all JiKyBaHHSA CKJIAaJHUX KJIIHIYHUX BUNA/IKIB,
30kpeMa iHdapkTy Miokapja 3 esieBanieto cermeHTa ST (STEMI) Ta 3ynuHku cepiigs no3a jsikapHero (OOHCA). Y ta-
KHX CUTyalisx cTpaTerisa BukopuctaHHsa DCB Moxe 3anponoHyBaTH HOBI pillieHHs — 30KpeMa, IIJIIXOM MiHiMizanii
PU3KKY TPOMO03Y Ta MOKJIMBICTIO YHUKHYTH TPUBaJIOi aHTUTPOMOGOLIMTapHOI Tepamil.

MeTa - 06IPyHTYBaTH AOLIJIBbHICTE BUKOPHUCTAHHS aHIIOMJIACTUKH i3 3aCTOCYBaHHAM 6aJIOHHOTO KaTeTepa 3
JikapcbKUM NOKPUTTAM (DCB) 51K abTepHaTHBHOTO MeTOAY peBacKy IApH3alil y NalieHTiB 3 FOCTPUMH KOPOHAp-
HuMH cungpomamu (I'KC), 30kpema npu Audy3HOMYy ypakeHHI KopoHapHUX apTepii (KA).

Marepiasu Ta meTogMm. lleil oriaj jiiTepaTypu NpUCBAYEHO aHAIi3y MeJIUKO-COLlia/IbHUX acleKTiB Ta KJiHiu-
HUX NepcrieKTUB BUKopucTanHs DCB y siikyBanHi nanienTiB 3 'KC. Y ueHTpi yBaru - epeKTHUBHICTBb, 6€3Me4HICTh Ta
0CO6JIMBOCTI 3aCTOCYBaHHS L€l TeXHOJIOTI] B OPiBHAHHI 3 TpaJAUI[iHHUM cTeHTyBaHHAM. OCOGJIMBY yBary npuzi-
JIeHO nanieHTaM 3 Audy3Humu ypaxkeHHAMU KA, e 3BU4aliHi CTEHTH MOXKYTb OYTH MasioepeKTUBHUMU.

DCB [f03BOJISIE AOCTABJAATH aHTUNpOodisadepaTHUBHUIN NpenapaT JIOKaJbHO, He 3aJHINAI0YH IMIUIAHTA, IO
CIpUsiE 3MEHIIEeHHIO PU3UKY PECTEH03Y Ta TPOMOO03y, 3HKYE NOTPedy y TpUBaJii NMoABIHHIN aHTHArperaHTHiM
Tepamnil ([1AT). Lle 0co6/11B0 aKTyaslbHO AJ151 XBOPUX 3 BUCOKUM PHU3WKOM KPOBOTEY, HAsIBHICTIO CYMYTHIX 3aXBOPIO-
BaHb 260 HEOOXiZIHICTIO HEBIAK/IAZHOT'O XipypriYHOr'0 BTPYYaHHS.

PesynbraTu kaiHivHuX focaimkeHb PEPCAD NSTEMI Ta REVELATION cBiffyaTh npo He MeHII epeKTUBHY po60-
Ty DCB nopiBHAHO 3 MeINKaMeHTO3HUMHU CTEHTAMHU, 30KpeMa 110/,0 BiAHOB/JIeHHA QYHKLIOHAJIBbHOTO KPOBOTOKY,
3MeHIlIeHHs KIJIbKOCTI yCK/Ia/HeHb Ta peluAuBiB imemii. Takox aHasizyeTbes noteHniaa DCB y sikyBaHHI pecTe-
HO3Y B CTEHTAX, 1[0 € aKTYaJIbHOIO KJIiHIYHOI0 MP06JIeMO}O.

O6rosopeHHs. [lepeBaramu DCB € MeH11a iHBa3UBHICTb, 36epexeHHs NPUPOLHOI CTPYKTYPH CYAUHHOI CTIHKH,
MOXJ/IMBICTb YHUKHEHHSA NOBTOPHOTO CTEHTYBAaHHS Ta MEHILIWM PU3HUK yCKJAJHEHb y JOBroCTPOKOBIM Mepclrek-
TUBi. PasoM i3 TUM MeToA noTpebye A0JATKOBUX A0CJiPKEHD L[0/I0 IOBIOCTPOKOBOI e(peKTUBHOCTI, ONTHUMIi3aril
TeXHIKHU 3aCTOCYBaHHS Ta BUGOPY MALliEHTIB.

BucHoBKH. OT:xe, aHrionsactuka 3 DCB € mepcnekTHBHUM HalpsIMOM y Cy4acHil iHTepBeHLilHIN KapgioJorii,
SIKMH 3aCJIyTrOBY€ HA LIMPILe BIPOBAKEHHS B KJIIHIUHY NPAKTUKY, 0COGJIMBO y CKIaAHUX KJAIHIYHUX BUMIAJKaX.

Kamwuoei caosa: deeckanayis nodsiiiHoi ahmuazpezaHmHoi mepanii, pezeHepayisi CyOUHHOI CMIiHKU, JIKY8AHHS
pecmeHo3y 8 cmeHmi, MiHimMi3ayiss mpombomu4HUX pu3uKis, iHHogayii 8 iHmepeeHyilinHill kapdiosoezii, nayieHmu 8uco-
K020 cepyegozo pusuky, beaneka mepMmiH080i iHmepseHyii, 36epedceHHs1 hyHKYii eHdomeaito.
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