How to Optimize LM Bifurcation PCI?

I Do-Yoon Kang, MD

Clinical Assistant Professor, University of Ulsan College of Medicine,
Heart Institute, Asan Medical Center, Seoul, Korea




Disclosure

* |, Do-Yoon Kang, have nothing to disclose.




1] —
2021 AHA/ACC/SCAI Coronary Revascularization Guideline

S

oo
]
y T

ves.

] ]

GDMT = PCI

-

Lawton JS et al., JACC 2022:79:e21-




2021 AHA/ACC/SCAI Guideline for LM CAD

» In patients with SIHD and significant left main stenosis,
CABG Is recommended to improve survival

» In selected patients with SIHD and significant left main
stenosis for whom PCI can provide equivalent B-
I revascularization to that possible with CABG, PCl is NR ‘

reasonable to improve survival

Lawton JS et al., JACC 2022:79:e21-




How Can We Provide
Equivalent Revascularization with CABG
I in LM PCI ?




We Have to Achieve the Best Results for LM PCI |
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PCI Optimization is Really Important in the LM Bifurcation

MAIN-COMPARE: CABG was better than PCI beyond 5 years in distal LMCA diseases

A Death From Any Cause C Death, Q-Wave Myocardial Infarction,
or Stroke

p=0.52 .
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HR: 0.98 (0.58-1.67)

Ostial / Shaft
Disease

p=053 '
HR:1.25 (0.63-2.50)
1

Patients (%)
Patients (%)

p =040
HR: 1.14 (0.64-3.13)
p=0.87
p for interaction = 0.28 ) p= 0.70
p for interaction = 0.58

6 8 10 12
Years

—PC 339 326 317 2713 260 ___pcl 339 324 314 294 282 264 249

—— CABG 324 315 308 274 255 249 ___CABG 324 311 304 278 270 247 241

10 12

B Death From Any Cause D Death, Q-Wave Myocardial Infarction,
or Stroke

p=0.003 .
HR: 1.78 (1.22-2.59) ! p < 0.001
HR: 1.94 (1.35-2.79)

Distal
Bifurcation
Disease

Patients (%)

p=0.94
HR: 0.98 (0.61-1.59)

p=070 I
HR:0.91(0.58-143) ! /7

Patients (%)

p=0.03

i |
i jon = ) p=0.02
p for interaction = 0.05 — p for interaction = 0.008

8 10 12
Years Years
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Hyun J, Park SJ et al. JACC CV Interv. 2020;13:2825-2836.




How to Optimize LM Bifurcation PCI?

 Selection of PCI Favorable Patients & Lesions
* FFR / IFR - Selection of Functionally Significant Lesion

I * [VUS - Guided Stent Optimization

* Optimal Medical Therapy

-




Why Do We Need IVUS for LM Bifurcation PCI?

* Planning the PCI
- Stent Strategy (1-stent vs. 2-stent) by Accurate SB Evaluation
- Reference Vessel Size Measurement

I - Select Bigger Stent & Balloons Under Vessel Size

 Finalizing the PCI

- Evaluate Stent Expansion, Strut Apposition, Edge Problems

-




Imaging-Guided Complex PCI, What Is Different?




Imaging-Guided Complex PCI, What Is Different?
Imaging Guided PSP

Under the Intracoronary Imaging Guidance

Inspection of lesion Selection of stent
characteristic by IVUS size and length by IVUS
Calcification Stent landing zone configuration
Plaque burden and configuration Lesion length
Opening of side branch Reference vessel size

P Pre-dilation S Stent Sizing [P

Y Y Iy

Lesion pre-modification for
stent delivery and expansion: Full lesion coverage
High pressure balloon Adequate stent size
Cutting or scoring balloon
Rota-ablation

-

Park HB, Ahn JM, Park SJ et al. JACC Cardiovasc Interv. 2020;13:1403-1413.




Imaging-Guided Complex PCI, What Is Different?

* From IRIS-DES Registry (NCT01186133) Between 2008 and 2017.
« Atotal 9525 patients with single complex coronary lesions were enrolled In this

analysis.
« Complex coronary lesions were included
1. LMCA
2. Bifurcation
I 3. Diffuse lesion (>30mm)
4. Severely calcified lesion
5. In-stent restenosis

* Primary outcome : composite of cardiac death, target vessel Ml and TVR

Park HB, Ahn JM, Park SJ et al. JACC Cardiovasc Interv. 2020;13:1403-1413.
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Imaging-Guided Complex PCI, What Is Different?

Stent Number Stent Length (mm)
iPSP mNo iPSP iPSP mNo iPSP
1.42 1.41 38 37
14 36
1.38 P<0.001 P<0.001
' 34 -
1.36 1.35
1.34 - 32 -
1.32 30
Stent Diameter (mm) Final Balloon Size (mm)
iPSP mNo iPSP iPSP mNo iPSP
3.35 3.7
3.3 3.6
3.3 3.6
3.25 P<0.001 a5 P<0.001
3.2 3.4

3.2 - 3.4 -
3.15 3.3

Park HB, Ahn JM, Park SJ et al. JACC Cardiovasc Interv. 2020;13:1403-1413.
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Imaging-Guided Complex PCI, What Is

Different?
e L Multivariate analysis PS matchin IPTW
incidence (%) - y 9

iPSP NoiPSP P HR (95% CI) P HR (95% CI) P HR (95% CI) P

Primary outcome 57 80 000l 0.74(0.61-0.90) 0.003 0.71(0.56-0.90) 0.005 0.71 (0.63-0.81)

Cardiac death 23 36 0003 073(0.53-0.99) 0.047 0.78(0.53-1.15) 0.20 0.62 (0.51-0.75)

TargetvesselMl 02 05 019 068(0.30-1.55) 0.36 0.78(0.29-2.09) 0.62 0.65 (0.38-1.10)

TVR 34 46 002 073(0.57-0.94) 002 0.68(0.50-0.92) 0.01 0.74 (0.63-0.87)

Park HB, Ahn JM, Park SJ et al. JACC Cardiovasc Interv. 2020;13:1403-1413.




Imaging-Guided Complex PCI, What Is Different?

« With IVUS, the Operators Selected Larger Stent & Balloon.

* [VUS Enabled Safe and Effective Complex PCI (including LM PCI) with Better

Clinical Outcomes.




Stent Area after LM Bifurcation PCI : Bigger the Better
Rule of 5, 6, 7, 8

MACE Underexpansion (-)
2 = 100 98.1%
8 mm T 9 90.2%
=
= 80
=
B N S 70
2 )
7 mm? -5 mm g 60
L
s S0 Log-rank P<0.001
it
2 40
6 mm 0] 6 12 18 24
Months after Initial Procedure
No. at risk
Underexpansion (+) 133 131 126 121 75
Underexpansion (-) 260 260 255 246 129

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




IVUS-Guidance in the MAIN-COMPARE Registry
IVUS use was associated with Decreased Mortality after LM PCI I

0y
Angiography-guidance
N .
o - -=-= |VUS-guidance
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~~
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= 20"
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0) 180 360 540 720 900 1080 Days
Patients after risk
IVUS-guidance 145 140 98 37
Angiography-guidance 145 137 88 A

Park SJ et al, Circ Cardiovasc Interv. 2009;2(3):167-77.




IVUS-Guidance in the MAIN-COMPARE 10-Year FU

IVUS use was associated with better very long-term clinical outcomes

. After Propensity-score
- Overall Population Matching I

Left Main Disease

s HR0.54 (0.35-0.65), P<0.001 sl  HRO0.73(0.53-1.02), P=0.066
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£ 20 w 18.4%
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Follow-up All-cause death »
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U T S B S S SO T S B S S
umber 51 Years —L= = Years
WUS-guidance 736 734 77 690 637 631 WUS-guidance 208 201 199 188 176 169

L]
IVU S-g u I ded I C I Angio-guidance 219 203 190 183 169 153 Angio-guidance 208 194 183 179 166 151

w0)  HR0.57 (0.39-0.69), P<0.001 o] HRO0.71(0.52-0.97), P=0.032 ‘
Composite of 2w 2 2 0 3%
a”_cause death % .| Angiography 19.9% g 20 Angiography 299
Q-wave MI, or iy Vus
stroke L e S T I T s i

Number at Risk Number at Risk

Years

WUS-guidance 756

T30 T13 683 639 610 WUS-guidance 208

Angio-guidance 219

203 187 18 163 148 Angio-guidance 208 194 180 177 162 146

Kang DY et al, Circ Cardiovasc Interv. 2021.



Guideline Recommendations on IVUS-Guidance for LM PCI

2018 ESC Guidelines on Myocardial Revascularization

» IVUS should be considered to optimize treatment of
unprotected left main lesions

2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization

» In patients undergoing coronary stent implantation,
IVUS can be useful for procedural guidance, particularly ‘
In cases of left main or complex coronary artery

stenting, to reduce ischemic events

Neumann FJ et al., Eur Heart J 2019:40;87-165.
Lawton JS et al., JACC 2022:79;e21-e129
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Conclusion

« LM Disease is Life-threatening Disease. We Must Use All the Weapons to

Achieve the Best Results.
* [VUS-Guidance is the Key for Optimizing the LM PCI.

* [VUS Enables Safe and Effective PCI with Larger Stent & Balloon, Resulting in

I a Larger Final Stent Area.

« Larger MSA after LM Bifurcation PCl was a Key Predictor of the Better Clinical ‘

Outcomes.

T




Conclusion

Let’s Use IVUS-Guidance for the Best LM PCI !




Thank you for your attention !




