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Bifurcation PCIs, including the left main, are prevalent and 

complex

1Von Birgelen C, et al. Lancet. 2018;392:1235-1245. ²Onuma et al. EuroIntervention 2019;14:e1568-e1577.
3Gwon, Hyeon-Cheol. Korean Circ J. 2018;48:481-491. 4Estimations adapted from an analysis of 125 patients, Shand CCI 2014; 84:351-358.
5Rab T, et al. JACC Cardiovasc Interv. 2017;10:849-865. 6Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11 



2018 ESC/EACTS Guidelines

2018 ESC/EACTS Guideline on Myocardial Revascularization



DKCRUSH-V Trial



EBC MAIN



Study Design

Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11



Study Design

Main inclusion criteria

 Bifurcation distal left main stem 

stenosis > 50%

 True bifurcation lesion type 1,1,1 or 

0,1,1

 LAD and LCx diameter both ≥ 

2.75mm

 Unprotected left main

Main exclusion criteria

 Acute STEMI

 Cardiogenic shock

 CTO of either vessel

 Trifurcation, LM stem > 5.75mm

 Allergy, terminal stage

Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11



Definition of the provisional and systematic dual stent 

Strategies

Provisional Strategy:

 Step-by-step layered technique

 According to EBC Consensus 

(2009-15)

 POT mandated

 Kiss mandated

Systematic Dual-Stent Strategy:

 Operator choice of technique (T, TAP, 

Culotte, DK Crush) 

 Step-by-step approach

 According to EBC Consensus 

(2009-15)

 High pressure “ostial” bifurcation 

dilatations

 Kiss mandated after second stent, 

final POT optional

Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11



Detailed Description for stepwise provisional single stent

Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11



COMPLEX patients and lesions reflective of real-WORLD, 

left main BIFURCATION PCI

Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11



High procedural success with provisional and dual-stent 

strategy performed according to EBC consensus

*Technical success: Completion of stent placement, balloon dilatation, rewiring, and final kissing balloon therapy 

as required by the protocol.
†Procedure success: Placement of stents as per randomisation with TIMI 3 flow and < 30% stenosis in any 

stented vessel and TIMI 3 flow in any unstented vessel.



No Difference between two strategies 

Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11



No Difference between two strategies 

Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11



Why the difference with DKCRUSH-V? Authors say…

Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11

1. The definitions in the studies were different. The DKCRUSH-V study used cardiac 

death and target vessel-related myocardial infarction rather than death and myocardial 

infarction and this will have reduced the overall number of events

2. The coronary anatomy was different. The respective SYNTAX scores were 31 (DK 

crush) vs. 23 (EBC MAIN) and the side-vessel lesion lengths were 16mm (DK crush) vs. 

7mm
- the extent of disease was greater in the DKCRUSH-V study and indeed 45% of patients in the 

provisional group had implantation of two stents vs. 22% in EBCMAIN.

3. The philosophical approach varied between the two trials.

- The DK crush technique was pioneered by the Chinese Cardiology vs. the stepwise

provisional approach has been championed by the European

Bifurcation Club

- unconscious biases are likely to have played a part in both trials.

- Attention to detail with regard to the specific technical aspects of each procedure likely differed



Why the difference between EBC Main and DKCRUSH-V

Farouc A. Jaffer, European Heart Journal (2021) 42, 3840–3843



Proposed strategy for left main bifurcation stenting

Farouc A. Jaffer, European Heart Journal (2021) 42, 3840–3843



Resolute Onyx™ DES

Data on file at Medtronic.

*Third-party brands are trademarks of their respective owners. 

† Resolute Onyx DES received CE and FDA approval for increased expansion in 2020.



Resolute Onyx Post-Approval Study 
Coronary lesions treated with Resolute Onyx™ DES

25 U.S. Sites (2.0 mm–5.0 mm)

5 EU Sites (2.0 mm–5.0 mm)

Study Principal Investigator — Dr. Matthew Price

Bifurcation Cohort
Single de novo bifurcated lesion amenable to treatment with 

Resolute Onyx DES using the provisional stenting technique

N = 205

Bifurcation Primary endpoint: Target Vessel Failure (TVF: cardiac death, tv-MI or TVR) at 1 year

Secondary endpoints:
Acute success rates, individual components of primary endpoints, definite/probable stent 
thrombosis

All assessed at discharge, 30 days, and 6, 12, 24, and 36 months 

post-procedure except for acute success

30 days 12 mos 24 mos 36 mos6 mos

PROSPECTIVE, MULTICENTRE, SINGLE-ARM TRIAL
RESOLUTE ONYX BIFURCATION STUDY

Source: Price M. One year Clinical Outcomes in Patients with coronary bifurcation lesions: results from the Resolute Onyx Bifurcation Study. Presented at 

ACC.21. UC202200652 ML 



Patient characteristics
Bifurcation Cohort 

(N=205 patients)

Age (yrs) 66.6 ± 10.7

Female 21.5%

Diabetes 30.2%

Hypertension 77.1%

Hyperlipidemia 74.1%

Prior MI 19.5%

Prior PCI 35.1%

Prior CABG 9.3%

Silent ischaemia 14.2%

Stable angina 36.3%

Acute coronary syndrome† 47.4%

STEMI 3.7%

Non-STEMI 3.7%

Unstable angina 36.8%

PATIENT CHARACTERISTICS

Source: Price M. One-year Clinical Outcomes in Patients with coronary bifurcation lesions: results from the Resolute Onyx Bifurcation Study. Presented at 

ACC.21. 
* Based on lesions which met the bifurcation criteria as assessed by the core lab
† ACS includes 3.2% MI > 72 hours. 
** Including non-bifurcation lesions.

LESION CHARACTERISTICS*

Lesion characteristics
Bifurcation Cohort

(N=207 lesions)

Multivessel disease 37.2%

Moderate/severe calcification 35.3%

Vessel location

LAD 55.1%

LCX 26.1%

RCA 16.4%

Left main (protected) 2.4%

Main vessel stenting only 96.6%

Side branch (bailout) stenting 3.4%

- Culotte (n) 4/7

- T-stenting (n) 3/7

Total stent length/patient**

(mm)
35.9 ± 21.8

Medina classification

1.1.1 22.7%

1.0.1 3.4%

0.1.1 6.3%

COMPLEX PATIENTS AND LESIONS REFLECTIVE OF
REAL-WORLD BIFURCATION PCI

UC202200652 ML 
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24.5% TVF
Performance Goal*

Beat performance goal derived from contemporary bifurcation trials with low event rates at 
1 year, including 0% ST

Procedural outcomes
Lesion success† 98.9
Device success** 97.3
Procedure 
success†† 96.6

For bifurcation lesions only (corelab assessed)
*Resolute All Comers (RAC) Resolute and Xience V Arms), TRYTON trials.
†The attainment of <30% residual stenosis by QCA (or < 20% by visual assessment) and TIMI flow 3 after the procedure, using any percutaneous method.   
** The attainment of <30% residual stenosis by QCA (or < 20% by visual assessment) and TIMI flow 3 after the procedure, using the assigned device only.   
††The attainment of <30% residual stenosis by QCA (or < 20% by visual assessment) and TIMI flow 3 after the procedure, using any percutaneous method without the occurrence of MACE during 
the hospital stay.

RESOLUTE ONYX™ DES SAFE AND EFFECTIVE IN BIFURCATION LESIONS,
WITH HIGH LESION AND DEVICE SUCCESS

P < 0.001

UC202200652 ML 



NEW DATA SUPPORTING RESOLUTE ONYX™ DES IN
BIFURCATION PCI, INCLUDING THE LEFT MAIN

 EBC MAIN is the first 
randomised trial based on the 
EBC* Consensus, comparing 
provisional to a planned 2-
stent strategy in true left 
main bifurcations.

 Resolute Onyx DES was 
chosen because of its 4.5- and 
5.0-mm diameters, which can 
now expand to 6.0 mm.†

 Resolute Onyx DES is now the 
only DES with randomised
data supporting adaptability 
to provisional and planned  2-
stent strategies.

DEMONSTRATED EXCELLENT 
OUTCOMES IN THE
EBC MAIN STUDY¹

DEMONSTRATED EXCELLENT 
SAFETY AND EFFICACY WITH 
0% ST AND 97.3% DEVICE 
SUCCESS IN THE RESOLUTE 
ONYX BIFURCATION STUDY²

 Bifurcation lesions account 
for ~30% of PCIs³ and are one 
of the most challenging 
procedures. 

 Resolute Onyx beat the 
performance goal derived 
from contemporary 
bifurcation trials. 

 Data from the study will 
support the submission for 
the first U.S. DES bifurcation 
indication.

*Resolute Onyx DES received CE and FDA approval for increased expansion in 2020. 
1Hildick-Smith D, et al. European Heart Journal.2021;ehab283,00:1-11

²Price M. One year Clinical Outcomes in Patients with coronary bifurcation lesions: results from the Resolute Onyx Bifurcation Study. Presented at ACC.21. 
³Von Birgelen C, et al. Lancet. 2018;392:1235-1245.

RESOLUTE ONYX DES IS 
OPTIMISED FOR
BIFURCATION PCI,
INCLUDING THE LEFT MAIN

UC202200652 ML 



Summary

 Stepwise provisional strategy is a valid option for LM bifurcation 

stenting

 In highly complex cases, systematic dual stenting strategy should 

be considered

 Resolute Onyx™ DES has proven data in bifurcation lesions 

including left main



Thank you for your attention!


