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Left Main PCI: 
Narrowed Gap with CABG

PH Lee, DW Park, SJ Park et al, JACC. 2016;68:1233-46.



To Improve PCI Outcomes in Complex CAD

Stone GW et al. EHJ 2017;38:3135-38 



What Is Contemporary State-of-the Art PCI?
Make PCI to be Equivalent to CABG

DW Park, SJ Park, Eurointervention 2019;15:e219-e221



State-of-the Art PCI 
in the Contemporary PCI Setting

Serruys P.W. Et al. Eurointervention 2019;15:e244-e252

1. Heart-team discussion

2. Functional-guided approach (FFR/iFR)

3. IVUS-guided PCI optimization

4. Contemporary PCI/CTO techniques

5. GDMT (guideline-directed medical therapy)



State-of-the Art Left Main PCI 
in the Contemporary PCI Setting

Serruys P.W. Et al. Eurointervention 2019;15:e244-e252

1. Heart-team discussion

2. Functional-guided approach (FFR/iFR)

3. IVUS-guided PCI optimization

4. Contemporary PCI/CTO techniques

5. GDMT (guideline-directed medical therapy)



IVUS

Imaging and Physiology Use in AMC 

for PCI for LM and 3VD
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Anatomy Physiology

Imaging and Physiology Concept
How To Impact on Your Daily Practice?



Impact on Your Practice

When You Use FFR, Less CABG
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CABG PCI DEFER
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Impact on Your Practice

When You Use FFR, More Simple Approach



Do You Want to Do Something?
Consider FFR, First !

Just Defer !



In the Era of ISCHEMIA

2019 AHA LBT



In the Era of ISCHEMIA

2019 AHA LBT

• Simple Key Message of 

ISCHEMIA Is “Less Is More”

• FFR Concept Exactly Fit “Less 

Is More” 



FAME 3 Trial: Study Flow

All-comers with 3V CAD (excluding LMD)

(n=1500)

Heart team identifies lesions for PCI/CABG

and then patient is randomized

FFR-Guided PCI with Resolute DES

Stent all lesions with FFR ≤0.80

(n=750)

Perform CABG based on

coronary angiogram

(n=750)

Primary EP: 1-year death, MI, stroke, revasc; powered for noninferiority

Key secondary EP: 3-year death, MI, or stroke

R

NCT02100722

PIs: Nico Pijls and Bernard De Bruyne; Chair: Bill Fearon



IVUS Impact on Your Practice

Park DW, Park SJ. Circ Cardiovasc Interv. 2017;10:e005293



Kang et al. Circ Cardiovasc Interv 2011;4:1168-74

IVUS “Rule of Thumb” for Distal LM-PCI
Stent CSA – 2 Stent PCI (Rule of 5,6,7,8 mm2) 

Restenosis Rate < 5% and TLR < 2%
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Immediate Post-Stent CSA Guarantee
Good Late Outcomes

>5 mm2
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>8 mm2



IVUS Impact on Your Practice: 
Change in stent optimization in EXCEL

YESNO

51.7%

N=357

48.3%

N=333

• Used larger balloon: 30% (107)

• Post-dilated: 29% (102)

• Used higher pressure: 17% (62)

• Treated stent under-expansion: 16% 

(57)

• Led to provisional 1 stent strategy 

rather than planned 2 stents: 11% 

(41)

• Led to planned 2 stent strategy rather 

than provisional 1 stent: 9% (33)Any IVUS usage for 

LM lesion (n=690)

A, Maehara, TCT 2018



P=0.048
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Angiography-guidance

Why IVUS in LM Stenting ?
IVUS Guidance Saved Lives !

Park SJ et al, Circulation. Cardiovasc Interv. 2009;2(3):167-77. 
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Angiography-guidance 145 137 88 29
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Trends in imaging for uLMS PCI in England 

and Wales 2007-2014

Temporal change in 

IVUS vs. OCT

p-value for trend <0.001

Kinnaird et al. TCT2019



Survival by intravascular imaging use after uLMS-

PCI in England and Wales 2007-2014
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Imaging better      Imaging worse

0.5       1     2   3  5

Study Count           Imaging     No Imaging    Odds ratio                     Odds ratio         

N (%)         N (%)        (95% CI)                        (95% CI)       p-value               

Kinnaird et al

SCAAR

Hernandez et al

Gao et al

Park et al

5056 335 (9.0%) 528 (12.9%) 0.66 [0.57:0.77]

2468 63 (56.6%)37 (33.7%) 0.54 [0.37:0.80]

402 27 (13.6%)12 (6.0%) 0.54 [0.28:1.03]

1010 66 (13.0%)37 (7.0%) 0.55

<0.001

582 15 (5.2%)5 (1.7%) 0.32

<0.001

0.061

0.010

0.023

Totality of Studies of Imaging to Guide uLMS-PCI and Survival

All Registry Studies of IVUS-Guided 

Left Main PCI with DES

Kinnaird et al. TCT2019



Meta-analysis of IVUS-Guided DES

Bavishi C and Stone GW. AHJ 2017;185:26-34

IVUS 

guided PCIStudy or 

Subgroup

Angiography 

guided PCI
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Risk Ratio

M-H, Random 95% CI

Risk Ratio

M-H, Random 95% CI

MACE
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Tan et al, 2015

Zhang et al, 2016

Subtotal (95%)

Total events

Heterogeneity: Tau2=0.00; Chi2=6.67, df=7 (P=0.46); 12=0%

Test for overall effect: Z=3.88, P=0.0001
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5.4 mm2

1.87 mm2

2.68 mm2

8.85 mm2

19.23 mm2

60yrs, M, DM

NSTEMI

Medina 1-1-0

OCT-Guided LM PCI



LM Crossover

DES: 3.5*28

POT: NC 20 atm

OCT-Guided LM PCI: Co-Registration



ILUMIEN IV: OPTIMAL PCI

2,524-3,400 pts with high-risk clinical or angiographic 
features undergoing PCI at 125 centers in the US, 

Canada, Western Europe, and Asia-Pacific 

HR clinical:
Diabetes
HR angio:

Troponin+ ACS culprit
Stent length ≥28 mm

2-stent bifurcation
Severe calcification

CTO
Diffuse/MF ISR

Randomize 1:1

OCT-guided* PCI
(modified ILUMIEN III protocol)

Angiography-guided PCI

Final OCT (blinded in angiography arm)

Sponsor: Abbott Vascular

Follow-up: Minimum 1 year, maximum 2 years
Primary endpoints:

1) Minimal stent area (MSA) by OCT (powered for superiority)
2) Target vessel failure (event-driven, powered for superiority)

Principal investigators: Ziad Ali and Ulf Landmesser
Study chair: Gregg W. Stone



• For complex LM PCI, the physiology/imaging 

strategy was associated  with improved clinical 

outcomes. 

- This strategy leads to significantly fewer lesions 

treated with PCI and simpler strategy, as well as 

better treated with IVUS optimization.

• Combined IVUS/OCT catheters are being 

commercialized in USA, Canada and Japan.

- When/if these catheters are combined with 

physiology measures, only one device would be 

needed in this complex PCI procedures. 

State-of-Art Left Main PCI 
Summary



Simple Strategy                   Complex Strategy

State-of-Art LM PCI 2019

If You Perform Bifurcation PCI With 

Angiographic Concept Alone



Simple Strategy                   Complex Strategy

If You Perform Bifurcation PCI With 

Imaging and Functional Concept

State-of-Art LM PCI 2019


