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Distal Left Main Bifurcation

A Challenging Lesion Subset for PCI

SNU-H (Seoul National University Hospital)

• LMCA supplies perfusion for more than half of total myocardium

• Up to 80% of LM lesion involves distal LM bifurcation

• Presents poorer prognosis compared to ostial or shaft lesion

Rab T et al. JACC CV Interv 2017

Naganuma T et al. JACC CV Interv 2013

MACE (Death, MI, TVR) TLR

The DELTA Registry: PS-Matched Analysis

HR 1.48 (1.12-1.95)

P = 0.006

HR 2.32 (1.41-3.82)

P = 0.001
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Distal Left Main Bifurcation

PCI vs. CABG
✓ Evaluation of XIENCE versus Coronary Artery Bypass 

Surgery for Effectiveness of Left Main Revascularization 

(EXCEL) trial

✓ Unprotected LMCA disease with angiographic DS >70%, 

as estimated visually, or 50%≤DS<70% with at least one of 

following: (1) noninvasive evidence of ischemia referable to 

LMCA lesion, (2) IVUS MLA ≤6.0 mm2, or (3) FFR ≤0.80

✓ DES: XIENCE, Abbott Vascular vs. CABG

Stone GW et al. NEJM 2019, Slides from TCT 2019



Distal Left Main Bifurcation

PCI vs. CABG

Conclusion>

✓ At the end of the 5-year follow-up period, event-free survival time was 5.2 days (95% CI -46.1 to 

56.5 days) longer after PCI compared with CABG

✓ Ten-year follow-up (or longer) is required to characterize the very late safety profile of PCI and 

CABG as both stents and bypass grafts progressively fail over time

Stone GW et al. NEJM 2019, Slides from TCT 2019





Distal Left Main Bifurcation

PCI vs. CABG

✓ There is no MACCE free benefit 

of Surgery versus PCI with 

contemporary stents

✓ PCI had comparable 10y survival 

to CABG in patients with LM-

disease.

✓ In subgroup analysis, No 

treatment difference in all-cause 

death with LM disease patients.

Daniel J.F.M. Thuijs et al. Presented at the TCT 2018 and ESC 2019



Distal Left Main Bifurcation

PCI vs. CABG

DW Park, J Am Coll Cardiol 2018;72:2813–22

During a 10 year follow-up period

✓ MACE (all cause death, Q wave MI, Stroke) were comparable in PCI vs. CABG

✓ TVR was more common in the PCI arm (which did not translate into hard endpoints
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Difference in performance between EES and SES 

for bifurcation lesion becomes greater 

when lesion is at LM and becomes more complex

SNU-H (Seoul National University Hospital) Cho YJ, … , Kim HS. Circ J 2015

Impact of New-Generation DES

EES vs SES in COBIS II

EES vs SES

HR 0.80 [95% CI, 0.51 – 1.27]

P = 0.345

EES vs SES

HR 0.39 [95% CI, 0.18 – 0.86]

P = 0.019

EES vs SES

HR 0.11 

[95% CI, 0.02 – 0.79]

P = 0.028

Overall bifurcation LM bifurcation
LM bifurcation

by 2-stent technique

SES

EES
SES

SES

EES
EES



SNU-H (Seoul National University Hospital) Lee JM, … , Kim HS. JACC CV Interv 2015

Impact of New-Generation DES

Korean Bifurcation Pooled Cohort (3Y)

1-Stent Group

(5.5% = 22/397)

2-Stent Group

(18% = 52/292)

1-Stent Group

(6.7% = 9/134)

2-Stent Group

(4% = 3/80)

TLR of LM in 1st Generation DES

(10.7% = 74 / 689 patients)

TLR of LM in 2nd Generation DES 

(5.6% = 12 / 214 patients)

Diffuse ISR : 

0.0%
Diffuse ISR : 

1.9%
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Chen SL et al. JACC CV Interv 2019

Room for Improvement beyond Devices

Optimal Selection of PCI Strategy

LCX-LL<10 mm

and/or os LCX DS <70%

Simple Lesions
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Complex Lesions

15.3%

8.9%

20.0%

7.3%

HR 0.56, 95% CI 0.29-1.07 HR 0.35, 95% CI 0.14-0.90

LCX-LL ≥10 mm

and os LCX DS ≥70% Plus ≥2 of 6 in 

minor criteria 

Provisional DK crush Provisional DK crush

Multiple bifurcations

Thrombus-containing

MV RVD ≤2.5 mm

MV lesion ≥25 mm

Severe calcification

Bifur angle ≥70º or ≤45º

DKCRUSH-V : Outcomes By Lesion Complexity (3Y)



Room for Improvement beyond Devices

Optimal Selection of PCI Strategy

EBC MAIN 

(NCT02497014)

DEFINITION II 

(NCT02284750)

• Results of ongoing trials may help establish the optimal criteria 

for selecting LM bifurcation PCI strategy

Chieffo A et al. EuroIntervention 2016

Zhang JJ et al. BMJ Open 2018SNU-H (Seoul National University Hospital)



SNU-H (Seoul National University Hospital) van Geuns RJ et al. TCT 2019

Room for Improvement beyond Devices

Optimal Antithrombotic Management

Synergy plus 
4 months DAPT

(n=410)

Xience plus 
12 months DAPT

(n=408)

Log-Rank p=0.152

85.3%

88.5%

MACE : All cause 

death, MI, idTVR

IDEAL-LM



SNU-H (Seoul National University Hospital) van Geuns RJ et al. TCT 2019

Room for Improvement beyond Devices

Optimal Antithrombotic Management

IDEAL-LM



Real-World Data of DAPT Duration after LM Bifurcation 

PCI in the New-Generation DES Era

Room for Improvement beyond Devices

Optimal Antithrombotic Management



Biolimus-
3000-Korea

Resolinte

Resolute
Korea

Excellent
Prospective 

Cohort
Excellent 

Prime

Allocated 
stent(s)

Biomatrix/
Nobori/
Biomatrix Flex

Xience Prime Xience V/
Promus

Resolute 
Integrity

Resolute

Enrollment 2010.4~2014.11. 2010.12~2012.8. 2008.4~2010.5. 2011.10~2014.7 2009.1~2010.6.

Patients 3007 2076 3078 3004 2007

Lesions 4137 2913 4184 4128 2806

Participating 
centers

24 26 29 22 25

Grand DES cohort
10 years of clinical excellence

Seoul National University Hospital &
other 55 centers across the country

Dedicated 3-year follow-up for contemporary DESs

13172 patients

18168 lesions



3-Year Target Lesion Failure 3-Year Thrombotic MACE

† Composite of cardiac death, target-vessel MI, 

and clinically-driven target lesion revascularization

‡ Composite of cardiac death, all-cause MI, 

and definite/probable stent thrombosis

0

5

10

15

20

25

133 113 105 872-stent

567 540 517 4211-stent

■ Number at risk

0 365 730 1095

0

5

10

15

133 123 117 652-stent

567 557 535 3011-stent
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Days after Index Procedure

Adjusted HR 1.67 (0.98-2.82)

P = 0.055

1-stent
2-stent

20.2%

11.4%

9.4%

7.8%

Events (%) Events (%)

Days after Index Procedure

Adjusted HR 1.11 (0.54-2.29)

P = 0.776

Adjusted HR was calculated with multivariable Cox PH model, including covariates as follows:

Age, Gender, DM, CKD, Peripheral vascular disease, AMI at presentation, Previous history of PCI, LV dysfunction (EF <40%),

3-vessel disease, true bifurcation, severe calcification, in-stent restenosis, and type of stent (BP-BES, DP-EES, DP-ZES)

1-stent vs 2-stent
Composite Outcomes at 3-Year



1-stent vs 2-stent by DAPT Duration
Target Lesion Failure

29 18 16 142-stent

147 130 127 1001-stent

■ Number at risk

104 95 89 732-stent

420 410 390 3211-stent

■ Number at risk
Days after Index Procedure

1-stent

2-stent

37.0%

11.9%

TLF (%)

Days after Index Procedure

DAPT interruption < 1-year

15.8%

11.2%

TLF (%)
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HR 3.34 (1.53-7.31)

P = 0.003

SNU-H (Seoul National University Hospital)

DAPT maintenance ≥ 1-year

HR 1.55 (0.88-2.71)

P = 0.120

10

Rhee TM, Park KW, … , Kim HS. JACC CV Interv 2018

P for interaction = 0.012



Giustino G et al. J Am Coll Cardiol 2016

✓ Some types of complex procedures (e.g., bifurcation PCI with 2 stents) are associated 

with higher thrombotic risk than others, which may require prolonged DAPT

Room for Improvement beyond Devices

Optimal Antithrombotic Management



SNU-H (Seoul National University Hospital)

Conclusion

• The optimal treatment option for distal LM disease, is 

still under controversy.

• PCI vs CABG

• Regarding PCI, 2nd generation DES has improved the 

clinical outcome, while technical aspects are evolving. 

• More sophisticated devices and techniques

• Medical therapy, including prolonged DAPT, is essential 

in improving clinical outcomes.



SNU-H (Seoul National University Hospital)

Thank You For Your Attention


