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Recent data on DCB in
non-complex lesions



CageFree 1 trial of DCB in non-complex PCI

Sirolimus-eluting stent 
(DES)

Paclitaxel coated balloon 
(DCB) 

Primary endpoint: Device-oriented Composite Endpoint at 2 years (non-inferiority)
(cardiac death, target-vessel myocardial infraction, clinically and physiologically indicated target lesion revascularization)

DES bailout
(TIMI flow ≤2, dissections type D, E, and F, or 

visual residual stenosis >30%)

Inclusion and Key exclusion
ACS or CCS
De novo lesion, regardless of treated vessel diameter
Non-Complex PCI, which is defined as
• One or two target lesions or vessels, one or two planned 

DES or DCB devices, planned total DES or DCB length of 
60 mm or shorter

• bifurcations not requiring treatment in both main and 
side branch

• Non-left main lesion
• Non-venous or arterial graft lesion
• Non-chronic total occlusion lesion
• Do not require the use of atherectomy device

Exclude: cardiogenic shock and in-stent restenosis

Patients undergoing non-complex PCI for de novo 
CAD

Successful pre-dilatation
• No type D, E, F dissections
• TIMI flow = 3
• Visual residual stenoses ≤ 30%

Successful pre-dilation 
(with/without a POBA, a finial dilation with NCB, cutting/scoring 

balloon at 0.8-1.0 balloon/vessel size ratio is mandatory) 

Unsuccessful pre-dilation 
(TIMI flow ≤2, dissections type D, E, and F, or 

visual residual stenoses >30%)

Randomization 1:1 Nested cohort study

Gao et al. Lancet. 2024 Sep 14;404(10457):1040-1050. 



Cardiovascular death

Difference, % (95%CI): 0.54 (-0.80 to 1.88), p=0.432 

Tao et al. JACC 2025



Target-vessel myocardial infarction

Difference,% (95%CI): 0.27 (-0.85 to 1.40), p=0.633 

Tao et al. JACC 2025



Clinically and physiologically indicated target lesion 
revascularization

Difference, % (95%CI): 2.59 (1.21 to 3.97), p<0.001 

Tao et al. JACC 2025



One-year results of the SELUTION DeNovo 
trial comparing a strategy of PCI with a 
sirolimus-eluting balloon and provisional 
stenting versus systematic DES 
implantation to treat de novo coronary 
lesions
Christian Spaulding MD PhD, Simon Eccleshall MD, 
Florian Krackhardt MD, Kris Bogaerts PhD, Philip Urban MD PhD,
for the SELUTION DeNovo Investigators  

SELUTION DeNovo Clinical Trial
ClinicalTrials.gov ID NCT04859985 



SELUTION       
DEB Strategy 1,661 1,595 1,571 1,550 1,527

DES Strategy 1,662 1,606 1,594 1,571 1,543

Time since randomization (days)
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DES StrategySELUTION DEB Strategy

SELUTION DEB Strategy 5.3% vs. DES Strategy 4.4% 
Risk Difference: 0.91, 95% CI (-0.55, 2.38)

P-valueNon-Inf: 0.02



Components of Primary Endpoint (TVF)

DES Strategy (N = 1,662)SELUTION DEB Strategy (N = 1,661)



Secondary Safety Endpoints

DES Strategy (N = 1,662)SELUTION DEB Strategy (N = 1,661)



BELLO (2012, 2015) MACE: Death, MI, TVR

BASKET-SMALL 2 (2018,2020) MACE: Cardiac death, non-fatal MI, TVR

RESTORE SVD*  (2018, 2020) TLF: defined as cardiac death, target vessel myocardial infarction, or ischaemia driven target lesion revascularization. 
REVELATION (2019, 2022, 
2024) MACE Definition: Cardiac death, non-fatal myocardial infarction, ischaemia driven target lesion revascularization 

PICCOLETO II (2020, 2023) MACE:Cardiac death, all MI, TVR

Hao et al. (2021) MACE: cardiovascular death during follow-up, re-infarction or revascularization of target lesion

Yu et al (2021) MACE: death, non-fatal MI, TLR, TVR

Dissolve SVD (2024) TLF: cardiac death, target vessel myocardial infarction, or target lesion revascularization

REC-CAGEFREE I (2024, 2025)*TLF: defined as cardiac  death, target vessel myocardial infarction (TV-MI), and clinically indicated target lesion revascularization (CPI-TLR) 

SELUTION DeNovo (2025)* TVF: defined as cardiac death, target vessel related MI, or clinically driven TVR

Byrne R
TCT 2025

Updated meta-analysis of DCB vs DES in de novo lesions



The sweet spot of DCB is where DES performs suboptimally

Rissanen TT and Bossard M. New Perspectives on DCB For Treatment of Acute and Chronic Coronary Artery Disease
Frontiers of Cardiovascular Medicine 2026



Diffuse calcified LAD-D1-D2 Medina 1:1:1 and DCB-only in DM2 patient 

IVL 3.5mm, cutting, full paclitaxel (Agent) DCB in LAD, D1 and D2
3 months later
Asymptomatic

DCB-only after IVL: Räsänen et al., Frontiers of Cardiovascular Medicine 2026

 



The use of DCB is growing
Types of devices used, Maleysian NCVD-PCI Registry, 2007-2022; (%)



DCB use in CTO PCI in Europe 

Ciardetti et al JACC Int 
2025



There are data, aren’t there?



Meta-analysis DCB vs DES after rotational atherectomy

Rivero S, et al. J Clin Med 2024

Cardiac death

Myocardial infarction

Target lesion revascularization



At six months: TLR 3%, MI 3%, MACE 15%
N=34

Räsänen A., Rissanen TT, Frontiers of Cardiovascular Medicine 2026



Subgroup SELUTION 
DEB Strategy 

DES 
Strategy Absolute Risk Difference AR 

(95% CI)
Interaction 

p-value
Overall 5.3% 4.4% 0.91 (-0.55, 2.38)

Age ≥ 75 yrs
No (N = 2,525) 5.4% 3.9% 1.58 (-0.06, 3.23)

0.13
Yes (N = 798) 5.0% 6.1% -1.15 (-4.33, 2.03)

Sex
Female (N = 842) 7.4% 3.7% 3.65 (0.54, 6.75)

0.04
Male (N = 2,481) 4.7% 4.7% 0.00 (-1.66, 1.67)

Diabetes
No (N = 2,464) 4.6%  4.1% 0.56 (-1.06, 2.18)

0.45
Yes (N = 859) 7.3% 5.3% 1.96 (-1.30, 5.23)

High bleeding risk
No (N = 2,542) 5.7% 4.0% 1.79 (0.12, 3.47)

0.04
Yes (N = 522) 4.9% 7.9% -3.05 (-7.27, 1.17)

Any device size ≥ 3.0mm
No (N = 897) 4.2% 3.5% 0.64 (-1.90, 3.19)

0.74
Yes (N = 2,403) 5.6% 4.4% 1.17 (-0.58, 2.91)

Any bifurcation lesions
No (N = 2,064) 4.5% 3.4% 1.16 (-0.53, 2.86)

0.57
Yes (N = 1,246) 6.5% 6.2% 0.23 (-2.49, 2.94)

Any long lesion (≥ 25mm) 
No (N = 2,542) 5.0% 3.5% 1.50 (-0.07, 3.06)

0.21
Yes (N = 759) 6.0% 6.9% -0.97 (-4.47, 2.53)

Any severe or moderate calcification
No (N = 2,454) 5.3% 3.1% 2.14 (0.54, 3.73)

0.01
Yes (N = 865) 5.5% 8.4% -2.87 (-6.29, 0.54)

Multivessel procedure
No (N = 2,776) 5.1%  3.5% 1.60 (0.09, 3.12)

0.10
Yes (N = 547) 6.5%  8.8% -2.31 (-6.76, 2.14)

Subgroup Analysis of Selution de novo trial

FAVORS SELUTION DEB FAVORS DES

-9 0 9

Non-inferiority 
margin

2.44



DCB-Only PCI for De-novo CTO: 
Insights From The Multicentre International
CTO-DENOVO Registry

Maksymilian P. Opolski, MD,1, Magdalena M. Dobrolinska, MD,2, Sina Porouchani, MD,3,4 Grzegorz Sobieszek, MD,5 
Bartosz Zieba, MD,5 Felix J. Woitek, MD,6 Michal Kryjak, MD,7 Mihajlo Kovacic, MD,8 Umberto Barbero, MD,9 Zoltán 

Ruzsa, MD,10,11 Kornél Kákonyi, MD,10 Ilya Litovchik, MD,12 Jakub Drozd, MD,13 David Neves, MD,14 Ignacio Amat-Santos, 
MD,15,16 Mihnea T. Nichita-Brendea, MD,17 Claudiu Ungureanu, MD,18 Sylwia Iwanczyk, MD,19 Vojtěch Novotný, MD,20 

Alexander Geppert, MD,21 Paul Felix Harbich, MD,21 Sanghoon Shin, MD,22 Mauro Gitto, MD,23,24 Gabriele Gasparini, 
MD,23 Stefan Harb, MD,25 Michele Cacia, MD,26 Wojciech Zimoch, MD,27,28 Mihai Cocoi, MD,29 Daniel Rzeznik, MD,30 

Paweł Kleczynski, MD,30,31 Roman Stipal, MD,32 Rocco Giunta, MD,33 Mateusz Tajstra, MD,34 Lukasz Pyka, MD,34 Leszek 
Bryniarski, MD,35,36 Pavol Tomasov, MD,37 Piotr Wanczura, MD,38,39 Wojciech Stecko, MD,38 Slawomir Golebiewski, MD,40 

Piotr Pawluczuk, MD,41 Grzegorz Horszczaruk, MD,42,43 Marin Postu, MD,44 Tibor Szük, MD,45 Rostislav Prog, MD,46 
Olli-Pekka Piira, MD,47 Pawel Radecki, MD,48 Marcin Makowski, MD,49 Szymon Glodala, MD,50 Marek Jankiewicz, MD,51 

Bilal Iqbal, MD,52 Tuomas T. Rissanen, MD,53,54

 

In press, The American Journal of Cardiology, 2026



DENOVO-CTO Study Design
• Retrospective international multicentre

registry study
• 42 sites (40 in Europe, 1 in Korea and

1 in Canada)
• 309 consecutive patients with successful CTO PCI

using DCB‑only strategy in de novo coronary artery disease 
• Exclusion criteria: 

• In‑stent CTO 
• De novo CTO lesion treated with DES at the occlusion site

• Follow‑up: Clinical  FU at 6 months and subgroup of control angio at 3 
months

Opolski M. et al., Am J cardiol 
2026

 CTO lesion         DCB            Baseline angio (±IVUS)     3 months           
6 months



Primary and secondary outcomes

• Primary outcome:
• 6‑month Target Lesion Failure (cardiac death, TV‑MI, clinically‑driven 

TLR)

• Secondary outcomes at 3 months control angio:
• QCA (LLL, binary restenosis, re‑occlusion) and
• IVUS metrics (MLA, plaque burden, remodelling)

Opolski M. et al., Am J cardiol 
2026



Angio & Procedural Characteristics
• Target vessel: LAD 38%, RCA 36%, LCX 26%
• J‑CTO 1.5±1.1 (intermediate)
• CTO lesion crossing: 

• Antegrade/retrograde wiring 93%
• ADR/RDR 7%

• IVUS used in 32%
• Lesion modification:

• NC 77%
• Cutting/scoring 18%
• Atherectomy 4%

• Paclitaxel-coated balloon 92%, sirolimus-coated balloon 8%
• DCB diameter 2.7±0.4 mm and length 29.7±7.7 mm
• Any angiographic dissection: 53%
• Device success 82%

Opolski M. et al., Am J cardiol 
2026



Clinical Outcomes at 6 months

Opolski M. et al., Am J cardiol 
2026



Conclusions
• The treatment of CTO with a DCB-only approach is safe with a very 
low number of TV-MI (0.3%) or vessel thrombosis (0.3%)

• 91% were antegrade wiring cases
• Clinical TLF at 6-month follow-up was low (3.5%)
• In selected population with angiographic follow-up, binary restenosis 
was 24%

• Control angios led to repeat PCI in 14% of cases
• Bias: control angios done at the discretion of the operator (e.g. suboptimal 

initial result)
• RCT comparing DCB vs DES in CTO PCI (after intraplaque wiring) is 
warranted preferably the net-clinical outcome as the primary endpoint

Opolski M. et al., Am J cardiol 
2026



63yr male, DM2, smoker, EF 40%, CCS2
HBR: OAC, previous ulcus perforation

LAD and LCX 
CTO



63yr male, DM2, smoker, EF 40%, CCS2
HBR: OAC, previous ulcus perforation

LAD: 2.0 x 40 mm Selution, 2.5 x 30, 3.0 x 40 mm SeQuentPlease, D1. 2.5x20 mm 
SeQuentPlease

AW
E

DCBs after careful lesion prep using scoring and NC balloons 
1:1



63yr male, DM2, smoker, EF 40%, CCS2
HBR: OAC, previous ulcus perforation

Therapeutic dissections -> positive 
remodeling



63yr male, DM2, smoker, EF 40%, CCS2
HBR: OAC, previous ulcus perforation

LCX: SeQuentPlease 2.5 x 40 and 2.75 x 15 mm, IM: SeQuentPlease 2.5 x 40 
mm 

AW
E

DCBs after careful lesion prep using cutting and NC balloons 
1:1



63yr male, DM2, smoker, EF 40%, CCS2
HBR: OAC, previous ulcus perforation

OAC + clopidogrel 1 month (this is not possible after long 
DES)



63yr male, DM2, smoker, EF 40%, CCS2
HBR: OAC, previous ulcus perforation

3 months control angio: asymptomatic, EF 50%, no bleeding 
events

Befor
e

3 months control angio after ”leaving nothing 
behind”



63yr male, DM2, smoker, EF 40%, CCS2
HBR: OAC, previous ulcus perforation

3 months control angio: asymptomatic, EF 50%, no bleeding 
events

Befor
e

3 months control angio after ”leaving nothing 
behind”



DCB+DES hybrid PCI in CTO

HDR+AWE with Fielder XTA



DCB+DES hybrid PCI in CTO

DES 3.5 x 8 mm
proximal to bifurcation

due to recoil > 30%

DCB 3.0 x 30 mm
to avoid complex
bifurcation PCI 

DCB 2.5 x 20 mm
for distal small vessel 

disease



DCB+DES hybrid PCI in CTO

Final

Overall DES lenght 8 mm 

TIMI3 flow

Diagonal open



We need RCTs!



B. Braun Group38

REVERSE trial of DCB for large vessel disease

N=1436
enrollent completed

The primary endpoint of 
net adverse clinical 

event (NACE) 12 
months: 

a composite of all-cause 
death, non-fatal 

myocardial infarction, 
clinically driven target 

vessel revascularization, 
or major bleeding (BARC 

type 3 to 5). 



All inclusion criteria 
No exclusion criteria

RANDOMISATION 1:1

STEPWISE PROVISIONAL 
STENT STRATEGY

Main vessel preparation (balloon, 
cutting, debulking etc)

Main vessel preparation (balloon, 
cutting, debulking etc) 

Stent main vessel
POT and rewire side vessel

Kissing NC-balloon inflations.
Further treatment if TIMI <3 or 

dissection

Stent main vessel (as per distal 
main vessel diameter)

POT and rewire side vessel
Kissing NC balloon inflations

Further treatment if TIMI <3 or 
significant dissection

Preparation of side vessel
(balloon, cutting, debulking etc)

DCB to side vessel (1:1)
DCB to main vessel (1:1)

Further treatment if TIMI <3 or 
dissection with staining or 

propagation, or flow <TIMI3

DRUG COATED BALLOON 
STRATEGY

POOR RESULT
Residual stenosis ≥30%   

Dissection with staining or 
propagation, or flow <TIMI3

GOOD RESULT
Residual stenosis <30%

Dissection without staining or 
propagation, and with TIMI3 

flow

The European Bifurcation Club randomized trial of stepwise provisional stenting 
versus Drug Coated Balloon Therapy

for non-left main true coronary bifurcations
N=750

EBC DCB STUDY



Stents versus PAclitaxel Coated Balloons for Revascularization
of CompleX and Small Coronary Vessels (SPARX) Trial 

PI: Florim Cuculi, Chairman: A Kastrati

The first patient
randomized
on 22nd April!

Patient oriented composite endpoint (POCE)

within 2 years.
• All-cause death

• Any Stroke

• All new MI (TV and non-TV related)

• Ischemia-driven repeat revascularization



BASKET-B-ALL

Patient Population n = 2184 
Inclusion Criteria:
Coronary Artery Disease with Indication for PCI and 
High Clinical Risk (Diabetes, ≥75 Years, eGFR <60 ml/min/1.73m2, ACS, HBR) or 
High Anatomical Risk (Multivessel, True Bifurcation, Long Lesions, Calcium Modification)

 Current DES

Primary Endpoints: 
Composite endpoint of target-vessel failure (TVF) and bleeding BARC 3-5 at 12 and 36 months

Clinical Follow-up at 30 Days and 1, 2 and 3 Years

R
1 : 1

Specifics: 
• Randomized, multicenter, 

international, open-label 
non-inferiority trial

• Up to 60 centers in up to 15 
countries

• Strategy trial of sirolimus-coated 
balloon vs. conventional DES in 
high-risk de-novo lesions

• Primary endpoint "net clinical 
benefit" (ischemic + bleeding)

• Angiographic follow-up in 6% of 
patients

Prinicipal Investigator: Raban Jeger, Switzerland
Sponsor: B. Braun Melsungen AG, Germany
Study Management & Core Laboratory: CERC (Cardiovascular European Research Center), France



Patients with stable CAD (CTO excl., LM incl.) or ACS (STEMI excl.) and de novo lesion(s) in native coronary 
arteries or bypass grafts AND high bleeding risk (BARC)

The DEBATE trial for DCB in HBR

DES (Any with CE mark for 1 mo DAPT)
n=250

Stable CAD:
SAPT-only

(OAC: periop. SAPT)

Paclitaxel-coated DCB (SeQuent Please Neo)
n=250

Predilation 1:1 (SC, NC, cutting, scoring, rota, IVL etc.)

Patients with stable CAD or ACS with de novo lesion(s) in native coronary arteries or bypass grafts
AND high bleeding risk (ARC criteria)

Recoil ≥ 30% or TIMI flow < 3
Yes

Excluded (DES)

No

Non-inveriority in the net clinical outcome:
MACE (CV death, nonfatal-MI and ischemia driven-TVR) AND BARC 2-5 bleeding at 12 months

Stable CAD:
1 month DAPT

(OAC: 6 mo SAPT)

ACS:
1 month DAPT

(OAC: 1 mo SAPT)

ACS:
3 months DAPT

(OAC: 6 mo SAPT)

PI: Tuomas Rissanen, Finland. Study centers from Finland, France, Spain and Australia pending

Exclusion criteria:
ISR, CTO, STEMI,
unsuccessful 
predilation



Conclusions
• There are good evidence of DCB-use in some complex subsets:

• Small vessels and diffuse disease
• Bifurcations (especially in SB)
• High-bleeding risk patients
• ISR

• DCB-only or the hybrid DES+DCB approach to reduce stent burden in 
complex PCI appears rational and is supported by observational data

• RCTs are ongoing in complex patients and complex anatomies

• Data is needed on the use of intravascular imaging in DCB PCI 

• DCB and DES are not competing but complimentary tools in the cathlab



Somsen YBO, Rissanen TT, et al. Catheterization and Cardiovascular Interventions. 2025; 105:494–516


