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Today’s Key Topic

•Practical Issue of Left Main PCI

•Updated Evidence for Left Main 

PCI



From 2006 until now EBC have published 

18 consensus documents and edited

two supplements on coronary bifurcation treatment 

in EuroIntervention

Many Many Bifurcation Clubs

They Have Mainly Focused On Technical Concept: 
POT, Re-POT, KIO, Kissing, DK-CRUSH, Culottes, etc...

Detail, Detail, and More Details.... 
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EuroIntervention 2018;14:112-120

Percutaneous coronary intervention in left main coronary artery disease: the 13th consensus 

document from the European Bifurcation Club

Too Much Complex; angle, curves, diameter, longitudinal....

Distal LM Bifurcation With Only Angiographic Concept

LM Bifurcation PCI = Statistical PCI



Kim H.Y. et al. J Am Coll Cardiol Intv 2017;10:571–81

10%

Side Branch (SB) Importance 
in LM Bifurcation PCI

CT-FFR: Myocardial Mass >10%



How to Do 

LM Bifurcation PCI ?

1.One stent Cross Over   

2.Two stent  



1 Stent

Normal or Diminutive LCX, 

Small LCX with < 2.5 mm in diameter, 

Focal disease in distal LCX  

2 Stent
Diffuse Disease in Large LCX (>2.5 mm),  

Diseased left dominant coronary system

LM Bifurcation PCI 



True Distal Bifurcation Lesion: 

Diversity of SB Narrowing

Different bifurcation features can impact 

on decision of bifurcation PCI strategies

Focal moderate lesion in SB Focal severe lesion in SB Diffuse lesion in SB

Initial Provisional 

Strategy

Upfront 2-stent

Strategy



If There Are LCX Disease,

Upfront 2 Stent Strategies 

Are Recommended for LM Bifurcations. 

1. Large SB with Disease Is Worthy of Treatment.

2. Clinical Outcomes of 2 Stents Are Good. 

3. We Can Avoid Risk of SB closure during Main 

Vessel PCI. Stabilizing/Treating SB first has 

Advantages. 



Chen, S.-L et al, JACC 2017; 70(21):2605-17

DK CRUSH-V Key Message : 
Up-Front 2-Stent Strategy Is Good 



EXCEL Substudy

Kandzari, D.E. et al. Circ Cardiovasc Interv. 2018;11:e007007

Provisional 1-Stent vs. Planned 2-Stents
True Bifurcation Non-True Bifurcation



Consider FFR, First !

Just Defer !

FFR Determines Strategy



Single Stent 

Crossover

Two Stent Crush

Severe Disease, 
LCX Os

Normal LCX Os

IVUS Determines Strategy



>5 mm2

>6 mm2

>7 mm2

>8 mm2

IVUS Impact in LM Bifurcation PCI: 
Effective Stent Area – 2 Stent PCI (Rule of 5,6,7,8 mm2) 

Restenosis Rate < 5% and TLR < 2%



IVUS assessment of Both LAD and LCX 
Is Recommended !

Single Stent

(75%) 

Any 2 Stents

(25%)

How to Optimize ?After Stent Cross-Over

•Do You Want to Treat the Jailed Side Branch ?

•How to Treat ?

No Disease in LCX Ostium or Small LCXConsider FFR First !Kissing Balloon Inflation and Optional T stenting !True Bifurcation Disease (Medina 1,1,1 or 1,0,1)

Big LCX, Diffuse Disease

IVUS Minimal Stent CSA Criteria 5-6-7-8 mm2

May Improve Long-term Clinical Outcomes.

Practical Guideline  

LM Bifurcation PCI  



Today’s Key Topic

•Practical Issue of Left Main PCI

•Updated Evidence for Left Main 

PCI



RCTS ON REVASCULARIZATION

2016

NOBLE

n=1184
2015

BEST

n=880

Continuous Big Match

http://www.google.ch/url?sa=i&source=images&cd=&cad=rja&docid=A4nQCu9R7JrRSM&tbnid=y9bc3dOC0m8X5M:&ved=0CAgQjRwwAA&url=http://www.nndb.com/people/241/000027160/&ei=mSInUvnEGqSx0QXGqoFo&psig=AFQjCNFzDqw66uGTJgEyi9w4MRNK5iNbGQ&ust=1378382873554450


Diminishing Mortality Gap 

between PCI and CABG in Left Main 

Over Time

Favors CABG

Favors PCIPOBA

40-50%

BMS

24-36%

1st Gen DES

20-29%

2nd Gen DES

NS

(JACC 1999) (NEJM 2005) (NEJM 2008) (NEJM 2015)



• In patients with low- and intermediate-risk 

anatomical complexity, PCI with and CABG 

showed similar mortality and serious composite 

outcome. 

• PCI was associated with a higher risk of repeat 

revascularization and a lower risk of stroke 

compared to CABG. 

However, The Game Is Just Begun !

PCI vs. CABG in LM Disease, 2019

One Important Remaining Point: 
We Are Demanding Very Long-Term 

(ie,10-Year) Results of PCI and CABG for LM 

disease



Why We Need Very Long-Term Comparative 

Outcomes of PCI vs. CABG in LM Disease?

EXCEL NOBLE

There Is Some Signals...

Late Catch-Up? Cross-Over? 

Favoring CABG over PCI



INDIVIDUAL PATIENT-DATA POOLED ANALYSIS OF

11,518 PATIENTS FROM 11 RANDOMIZED TRIALS

Head SJ et al. Lancet 2018; 391: 939-48



IMPACT OF LM OR MULTIVESSEL DISEASE

Multivessel disease (n=7040)Left main disease (n=4478)

Head SJ et al. Lancet 2018; 391: 939-48

HR = 1.07 [0.87-1.33]; p=0.52

PCI 

10.7%

CABG 

10.5%

HR = 1.28 [1.09-1.49]; p=0.0019

CABG 

8.9%

PCI 

11.5%



Updated Longer-Term Data on PCI 

vs. CABG in Left Main Disease:

What Are New?





23.4%

21.4%

IPTW-Adjusted, Wave 2 (DES vs CABG)
Death

5-year

HR, 1.02

(95% CI, 0.71–1.46)

P=0.91

HR, 1.35

(95% CI, 1.00–1.81)

P=0.05

P=0.15



IPTW-Adjusted, Wave 2 (DES vs CABG)
Death, Q-MI, or Stroke

26.0%

23.9%

5-year

HR, 0.91

(95% CI, 0.66–1.27)

P=0.59

HR, 1.46

(95% CI, 1.10–1.94)

P=0.009

P=0.03





Thuijs et al. Lancet 2019;394:1325-1334.





OR [95% CI] =

1.19 [0.95, 1.50] 

P=0.13

0

5

10

15

20

25

22.0%

19.2%

D
e
a
th

, 
s
tr

o
k
e

o
r 

M
I 

(%
)

0 12 24 36 48 60

Months

Primary Endpoint

All-cause Death, Stroke or MI at 5 Years

PCI 948

Number at risk:

854 809 778 738 486

CABG 957 818 789 763 734 532

CABG (n=957)

PCI (n=948)



Piecewise Hazards

All-cause Death, Stroke or MI
Three distinct periods of varying relative risk
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8.0%

3.8%

9.7%

4.9% 4.1%

15.1%

Number at risk:

PCIPCI

CABGCABG 957

948

889 856 827 794 579

902 854 819 776 511

0-day to 30-day HR: 0.61 [95% CI: 0.42, 0.88]; P-value = 0.008

30-day to 1-year HR: 1.07 [95% CI: 0.68, 1.70]; P-value = 0.76

1-year to 5-year HR: 1.61 [95% CI: 1.23, 2.12]; P-value <0.001

929

933

Treatment-time interaction: P<0.001

1

CABG (n=957)

PCI (n=948)



All-Cause Mortality

Stone GW, et al. N Engl J Med 2019.



Endless Debates



Park SJ, e al. N Engl J Med 2011.

PRECOMBAT Trial



Final full 10-year report (96% 

complete follow-up of all 

patients)of the PRECOMBAT trial 

will be presented at the ACC 2020, 

Chicago....



1. Meta-analysis showed a similar mortality and serious 

composite outcome between PCI with DES and CABG. 

2. The 10-Year report of the MAIN-COMPARE registry 

suggested higher risks of death and serious composite 

outcomes after DES than after CABG beyond 5 years.

3. SYNTAXES showed a similar 10-year all-cause mortality 

between PCI and CABG. 

4. EXCEL showed a similar 5-year rate of primary 

composite of death, MI, or stroke, but a higher all-cause 

mortality after PCI than after CABG. 

PCI vs. CABG 

for LM Disease 2019-2020



1.Some conflicting findings should be 

confirmed or refuted through extended 

follow-up of landmark clinical trials, such as 

PRECOMBAT, BEST, EXCEL and NOBLE. 

PCI vs. CABG 

for LM Disease 2019-2020


