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Which patients with left main or multivessel

disease should be referred to surgery rather

percutaneous coronary intervention?

TAVR Is the Routine Strategy for Severe ASPCI Is the Routine Strategy for LM or MVD



Two Very Different Procedures for 

Left Main or Multivessel Disease

CABG

PCI



Timeline of key advancements in CABG and PCI

Mario Gaudino, et al. Lancet 2023; 401: 1611–2Park DW, Park SJ et al. JACC 2016;68:233-46



Timeline of key advancements in OMT;

This was the hidden helper of ISCHEMIA Trial

Mario Gaudino, et al. Lancet 2023; 401: 1611–2



PCI vs. CABG 

for LM Disease



Jennifer S. Lawton. Circulation. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization:  

Left Main 
Disease

Significant left main stenosis 

and high anatomic complexity 
CAD?

Suitable candidate
for CABG ?

2021 ACC/AHA/SCAI, Guideline 

for Coronary Artery Revascularization



1. SYNTAX 10 years (n=1,800)

2. PRECOMBAT 10 years (n=600)

3. NOBLE 5 Year (n=1,200)

4. EXCEL 5 Year (n=1,900)

5. Combined Patient Level Meta-Analysis, 2021

Recent Key Data 

PCI vs. CABG for LM Disease



PCI vs. CABG for left main disease

SYNTAX-LM 

EXCEL NOBLE

PCI CABG

ARR, 2.1; 95% CI -3.2 to 7.4

MACCE at 10 years

Circulation. 2010;121:2645-2653

PRECOMBAT

PCI CABG

HR, 1.50; 95% CI, 0.90 to 2.52

MACCE at ~2 years

N Engl J Med 2011;364:1718-27

PCI CABG

HR, 1.00; 95% CI, 0.79 to 1.26

Hard endpoints at 3 years

N Engl J Med 2016;375:2223-2235

PCI CABG

HR, 1.48; 95% CI, 1.11 to 1.96

MACCE at 5 year

Lancet 2016; 388):2743-2752



Meta-Analysis of 4 Randomized Trials  

SYNTAX, PRECOMBAT, NOBLE, and EXCEL

4394 patients, were randomly assigned to PCI (n=2197) 

or CABG (n=2197) with a median SYNTAX score of 25·0 

(IQR 18·0-31·0) 

Sabatine MS et al. Lancet 2021;398:2247-57



All Death at 5-Year (4 trials)
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Pinteraction=0.15

SYNTAX score
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CV Mortality and SYNTAX Score: Spline analysis



1. No Mortality Difference !

2. PCI Has Lower Peri-procedural Complications 

(stroke, large MI, atrial fibrillation, bleeding, AKI, etc)

3. CABG Has Lower Spontaneous MI and  Repeat 

revascularization  

Known Knowledge

PCI vs. CABG for Left Main Disease







Practical Recommendations for Left Main Revascularization 

(PCI or CABG)

European Heart Journal (2023) 44, 4310–4320



PCI vs. CABG 

for Multi-Vessel Disease



PCI or CABG for multivessel disease

SYNTAX: PES

FREEDOM: DM FAME-3: FFR

PCI CABG

HR, 1.42; 95% CI 1.11 to 1.81

MACE at 10 years

Lancet 2019;394;1325-1334

BEST: EES

PCI CABG

HR, 1.47; 95% CI, 1.01 to 2.13

MACE at ~5 years

N Engl J Med 2015;372:1204-1212

PCI CABG

ARD, 7.9%; 95% CI, 3.3 to 12.5

MACE at 5 years

N Engl J Med 2012;367:2375-2384

PCI CABG

HR, 1.5; 95% CI, 1.1 to 2.2

MACE at 1 year

N Engl J Med 2022;386:128-137



Ischemic cardiomyopathy 
EF <50% ?

2021 ACC/AHA/SCAI, Guideline 

for Coronary Artery Revascularization

Suitable candidate for 

CABG ?

EF <50%  and 

3 Vessel Disease

CABG Is Better !

Multivessel CAD with 
anatomy suitable for 

PCI or CABG ?

Based on STICH Trial…. 



Ischemic cardiomyopathy 
EF <50% ?

Any Revascularizations 

(2b)

2021 ACC/AHA/SCAI, Guideline 

for Coronary Artery Revascularization

EF > 50% and 

3 Vessel Disease

Suitable candidate for 

CABG ?

Multivessel CAD with 
anatomy suitable for 

PCI or CABG ?

Based on ISCHEMIA Trial…. 



What Are  

Next Step?

Future Perspective on 

Left Main or Multivessel PCI



Contemporary PCI Concept and Techniques

: “State-of-the-Art PCI”

1. Widespread use of imaging- and physiology-guided PCI

2. Smart, new-generation DES combined with DCB 

3. Advanced new PCI techniques 

4. Evolving OMT

5. Patient-orient decision-making with evolving algorithm (risk 

score, AI-assisted, etc). 



Assessment Guidance Optimization

DIAGNOSIS INTERVENTIONFor 
LM&MVD
PCI



Left Main Technical 
Considerations 
with Imaging-
Guided PCI

Davidson, LJ; Malaisrie SC et al. JACC 2022;80:2119–2134



RENOVATE-COMPLEX-PCI: Complex PCI
IVUS 73%, OCT 26% 

N Engl J Med 2023;388:1668-1679



OCTOBER: True Bifurcation Lesions 
(19% Left Main involvement)

N Engl J Med . 2023 Oct 19;389(16):1477-1487

TLF (Cardiac Death, TV-MI, or TLR)



1005 990 984 979 912

1003 985 981 969 893

TVF (Cardiac Death, TV-MI, or TVR)
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OCT-guided PCI

IVUS-guided PCI

3.1%
IVUS-guided

2.5%

OCT-guided

Hazard ratio, 0.80 (95% CI, 0.47–1.36)
P for noninferiority <0.001

OCTIVUS Trial: All-Comer Settings

Circulation. 2023;148:1195–1206Kang D-Y, et al. J Am Coll Cardiol. 2024;83(3):401–413.



Left Main Coronary Artery Stenosis Severity
: Significant stenosis defined as luminal diameter reduction 

of >50%

Davidson, LJ; Malaisrie SC et al. J Am Coll Cardiol 2022;80:2119–2134



“Treatment pathways” for left main coronary stenosis

It is still unknown whether OMT permits safe deferral of 
revascularization for LCMA stenosis < 70%.

Armstrong, PW et al. European Heart Journal (2022) 43, 4635–4643



Representative case of visual–functional mismatch 
in Left Main stenosis: 

Park SJ, Park DW et al. JAHA 2012 Dec;1(6):e004556

Don’t believe your eye too much !!!





934 Patients with Significant (Angiographic Diameter Stenosis ≥50%) 
Left Main Coronary Artery Disease Who Were Eligible for PCI

FFR-Guided Left Main PCI

(N = 467)

Angiography-Guided Left Main PCI

(N = 467)

1:1 randomization stratified by (1) participating sites and (2) the presence of concomitant non-left main PCI

The primary end point was the composite of death from any cause, myocardial 

infarction, hospitalization for unstable angina, heart failure, or resuscitated cardiac 

arrest, or repeat revascularization at 1 year.

FATE-MAIN Trial

Fractional Flow Reserve versus Angiography for Treatment-Decision and 

Evaluation of Significant Left MAIN Coronary Artery Disease



Still Remaining Important Issues 

for Multivessel Disease,

1. Contemporary PCI vs. CABG for Multivessel 

Disease Patients with Ischemic Cardiomyopathy 

(<50% EF) – STICH 3C

2. Contemporary PCI vs. CABG for Multivessel 

Disease Patients with Diabetes – DEFINE-DM

We Need More New Data!!!



1. Patients with Diabetes who Have 3 VD            

Should Undergo CABG (1A). 

2. If they are Poor Candidates for CABG, 

PCI May be Considered  (2A, B-NR). 

2021 ACC/AHA/SCAI, Guideline 

for Diabetic Multivessel Disease

J Am Coll Cardiol. Dec 09, 2021



Very Old Data for Diabetic Concerns,

1. BARI-2D

2. FREEDOM

Recommending CABG for Multi-Vessel Disease 

Over 20 Years

1. No use of imaging- and physiology-guided PCI

2. No use of 2nd or 3rd generation contemporary DES

3. No use of CV-beneficial DM drugs (SGLT-2 inhibitors/GLP-1 agonists) and full-

updated OMTs (high-dose statins, antithrombotic, and other potent CV 

medications)  



1,360 Patients with Diabetes and Multivessel CAD with LAD Involvement

Who Were Equally Eligible for PCI or CABG

Imaging- and Physiology-Guided 

State-of-the Art PCI on Updated GDMT

(N = 680)

Standard CABG on Updated GDMT

(N = 680)

1:1 randomization in random block sizes of 6 and 8, with stratification according to the participating center

The primary end point was the composite of 

death from any cause, myocardial infarction, or stroke at 2 year.

DEFINE-DM Trial

Diabetes-Centered Evaluation of Functional and Imaging-CombiNEd

State-of-the-Art Percutaneous Coronary Intervention or Coronary-Artery Bypass 

Grafting in Patients with Diabetes Mellitus and Multi-Vessel Coronary Artery Disease



Summary: “State-of-Art” Left Main or Multi-vessel PCI

• The issue of LM or MVD revascularization is a still a topic of 

considerable debate in our professional societies.

• Although RCTs and recent guidelines are crucial to inform clinical 

decisions, enrolled patients reflect only a small portion encountered 

in clinical practice; the clinical circumstances accompanying LM or 

MVD are difficult to quantify in practice. 

• “State-of-art PCI” (with advanced imaging/physiology concept, 

newer DES or technologies, and evolving antithrombotic drugs) 

make the treatment-effect of PCI comparable to CABG. 

• Some important issues (i.e., FFR role in LM PCI, new contemporary 

RCTs for diabetic MVD) should be confirmed through further new 

RCTs (FATE-MAIN and DEFINE-DM). 
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