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PCI Optimization Matters

CTO subgroup analysis from RENOVATE Trial. Circulation. 2023;148:903–905



De We Have Optimization Criteria for LM PCI ?



LM IVUS MSA Criteria (“5-6-7-8”) 

Kang SJ, et al. Circ Cardiovasc Interv 2011;4:562-9

Asan Medical Center Criteria



LM IVUS MSA Criteria

EXCEL Trial Analysis

A. Maehara TCT 2018

EXCEL Criteria

EuroIntervention. 2020 Jun 25;16(3):210-217

Spain Registry Criteria



• How to Optimize the LM Stent Results?

Two Stenting



Optimal MSA Criteria For LM Crush Technique 

Based on Long-Term (5-Year) Clinical Outcomes

Circ Cardiovasc Interv. 2024 Jan;17(1):e013006.



Distribution of MSA

Circ Cardiovasc Interv. 2024 Jan;17(1):e013006.



Distribution of MSA



Relationship between distal LM MSA and MACEs



Relationship between LAD ostial MSA and MACEs



Relationship between LCX ostial MSA and MACEs



LAD<8.3 mm2: 55.1% LCX<5.7 mm2: 48.3%LM<11.8 mm2: 64.7%



32.2% 32.2% 35.6%

Incidence of Under-expansion of LM Segments and Outcomes



Incidence of Under-expansion of LM Segments and Outcomes



Incidence of Under-expansion of LM Segments and Outcomes



• How to Optimize the LM Stent Results?

Provisional Stenting



Methods

• We identified 879 consecutive patients with LM bifurcation stenosis who were 
treated using single-stent crossover stenting with 2nd generation DES at Asan 
Medical Center between March 2005 and September 2022.

• MSA within the ostial LAD, distal LM, and distal and proximal segment of the 
stent.

• 5-year MACE, including all-cause death, myocardial infarction, and target 
lesion revascularization related to LM stenosis.

Unpublished Date From Asan LM Registry



IVUS-measured Minimal Stent Area

• N = 829

• 64.2 ± 10.2 years

• Male, 655 (79.0%)

• Diabetes, 295 (35.6%) 

Unpublished Date From Asan LM Registry



Proximal LM Minimal Stent Area (11.4mm2)

Unpublished Date From Asan LM Registry



Distal LM Minimal Stent Area (8.3mm2)

Unpublished Date From Asan LM Registry



LAD Ostium Minimal Stent Area (8.2mm2)

Unpublished Date From Asan LM Registry



Patients with unprotected LM disease who underwent IVUS-guided LM PCI 

with simple crossover technique from March 2005 to December 2022 (N=879)

Group 1

• LAD MSA ≥ 8.1 mm2 and 

dLM MSA < 8.3 mm2

• LAD MSA < 8.1 mm2 and 

dLM MSA ≥ 8.3 mm2

(N=240)

Group 2

LAD MSA < 8.1 mm2 and

dLM MSA < 8.3 mm2

(N=124)

Grouped by IVUS-measured final MSA

Excluded, 50 patients required a second stent in LCX

Patients who underwent single-stent LM PCI and had complete post-stenting

final IVUS images from LAD pullback (N=829)

Group 0

LAD MSA ≥ 8.1 mm2 and

dLM MSA ≥ 8.3 mm2

(N=465)

Incidence of Under-expansion of LM Segments and Outcomes

56.1% 29.0% 15.0%



Incidence of Under-expansion of LM Segments and Outcomes

Unpublished Date From Asan LM Registry



Incidence of Under-expansion of LM Segments and Outcomes

Unpublished Date From Asan LM Registry



New IVUS MSA for LM Bifurcation Stenting

One stenting

Two stenting

9 Mo ISR
5 Year MACE

“5-6-7-8” “6-8-11” 



Summary

• Intracoronary Imaging has an important roles in LM PCI optimization.

• Imaging itself is not associated with better outcomes. Additional effort for 

more optimal stenting based on coronary imaging may lead to better stent 

and patients' outcomes.

• “5-6-7-8” was based on 9 months ISR, and would be minimal requirement.

• New criteria “6-8-11” was based on the 5 year-MACE, would be the target 

goal to achieve.
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