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64 M: Stable Angina, No diabetes
3VD (concomitant RCA, syntax score 38)
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Two Very Different Procedures for Complex CAD
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PCl at LM Bifurcation
IVUS evaluation at LCX (post-balloon)
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PCIl at LM Bifurcation

Frame 2207

Frame 1822

LAD Os to Left Main
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PCl at LM Bifurcation
Distal LCX & Mid LAD Stenting

Ultimaster T 2.5 (38) Ultimaster T 3.0 (24) NC Emerge 3.5 (15)
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PCl at LM Bifurcation
Proximal LCX stenting & LM-LAD Balloon Crush

Ultimaster T 3.0 (18) NC Emerge 3.5 (15)



Final Kissing Balloon at Left Main
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Concomitant RCA PCI
* Final CAD, residual SS <5
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TWO “Myocardial Revascularization” Procedures

CENTRAL ILLUSTRATION Infarct Prevention Through Bypass Grafting

Percutaneous Coronary Intervention

CABG provides
protection
against vessel
occlusion through
surgical
collateralization

Potential cause
for rupture and
thrombotic
occlusion

Doenst, T. et al. J Am Coll Cardiol. 2019;73(8):964-76.

Schematic illustration of mechanistic differences between percutaneous coronary intervention and coronary artery bypass grafting (CABG). Although both stents and
bypass grafts provide revascularization to vascular territories affected by flow-limiting stenoses, only CABG also provides protection against vessel occlusions (i.e.,
myocardial infarctions) from non-flow-limiting stenoses, because the majority of bypass graft insertions are performed distal to the plaque location.

Doenst et al. 3 Am Coll Cardiol, 2019
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Improving Terminology to Describe )
Coronary Artery Procedures
JACC Review Topic of the Week

Torsten Doenst, MD, PuD," Robert O. Bonow, MD, PuD,” Deepak L. Bhatt, MD, MPH," Volkmar Falk, MD, PuD,"
Mario Gaudino, MD, PuD"

ABSTRACT

Coronary artery disease (CAD) is treated with medical therapy with or without percutaneous coronary intervention (PCl)
or coronary artery bypass grafting (CABG). The latter 2 options are commonly referred to as "myocardial revasculari-
zation" procedures. We reason that this term is inappropriate because it is suggestive of a single treatment effect of PCI
and CABG (ie, the reestablishment of blood flow to ischemic myocardium) and obscures key mechanisms, such as the
improvement in coronary flow capability in the absence of ongoing ischemia, the reperfusion in the presence of ischemia,
and the prevention of myocardial infarction from CAD progression. We review the current evidence on the topic and
suggest the use of a purely descriptive terminology ("invasive treatment by PCl or CABG") which has the potential to
improve clinical decision making and guide future trial design. (J Am Coll Cardiol 2021;78:180-8) © 2021 by the
American College of Cardiology Foundation.

J Am Coll Cardiol 2021:78:180-8



Different

Mechanism of
PCIl vs. CABG

J Am Coll Cardiol 2021:78:180-8

CENTRAL ILLUSTRATION Percutaneous Coronary Intervention and Coronary Artery Bypass Grafting Exert
Different Mechanisms for Coronary Artery Disease Treatment
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Doenst, T. et al. J Am Coll Cardiol. 2021;78(2):180-8.
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Ml prevention benefit was directly linked to
survival benefit

FIGURE 2 Survival Impact Through Infarct Prevention
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(A) Relationship of the difference in mortality and the difference in new nonfatal myocardial infarctions from randomized clinical trials comparing percutaneous
coronary intervention (PCl) and coronary artery bypass grafting (CABG) (5). (B) Relationship of the risk ratios for all-cause mortality and nonfatal myocardial infarction
(MI) from a network meta-analysis comparing PCl with various stent types and medical therapy (42).

J Am Coll Cardiol 2021:78:180-8



CENTRAL ILLUSTRATION State-of-the-Art Treatment Flow for Patients Who Require PCQl or CABG
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CENTRAL ILLUSTRATION Landmark Developments in the History of Coronary Artery Bypass Grafting

THE PRESENT AND FUTURE Key Pre-CABG Developments
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Coronary artery bypass grafting (CABG) was introduced In the 1960s as the first procedure for direct coronary artery ? 3 E
revascularization and rapidly became one of the most common surgical procedures worldwide, with an overall total of

more than 20 million operations performed. CABG continues to be the most common cardiac surgical procedure per-

appropriate patient selecton have been rigorously tested in landmark clinical trials, some of which have resolved con- 1970¢
troversy and most of which have stoked further debate and trials. The evolution of CABG cannot be properly portrayed CABG vs. Medical :? p,vmo Carpenber %ﬂmagﬂ\egl . I
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evolution, best evidence, and future directions of CABG. (J Am Coll Cardiol 2021;78:365-83) © 2021 by the American o 8 ’ A ; >
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Still Controversies in PCl vs. CABG

» Heterogeneity of anatomic groups
» Subsets of patients — registries vs. RCTs

* Length of follow up

« SYNTAXES — 10 year follow up — no difference in all cause
mortality

* What is best endpoint and at what time

 Death, cardiac death, stroke (NOBLE??), MI, Repeat intervention,
Quality of Life, Return to work, days in hospital

* |s there catch up?
« Complete or incomplete revascularization concept



The “apparent” controversy

* Published evidence consistently shows very different risk
orofiles and time-varying benefit for PCl and CABG.

* |In real world practice the majority of patients have clinical or
anatomic characteristics that clearly drive the decision
between the two treatment modalities

* The key Is individualization of treatment to the patient and the
local expertise

* Time to get over the controversy and expect release of next
version of guideline.



Piecewise analysis for the primary composite outcome of death, stroke or myocardial infarction
from O to 30 days, 30 days to 1 year, and 1 year to 5 years — EXCEL trial

— PCI — CABG
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0 day to 30 day HR: 0.61 [95% CI: 0.42, 0.88]
30 day to 1 year HR: 1.07 [95% CI: 0.68, 1.70]
1 year to 5 year HR: 1.61 [95% CI: 1.23, 2.12]
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All-Cause Mortality, Updated Meta-Analysis

FIGURE 2 All-Cause Mortality Between PCI Versus CABG in Recent Meta-Analyses
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PClvs.
HR (95% Cl) Plots

HR: 1.44, 95% CI: 1.20-1.74;
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Soft Clinical End Point

CENTRAL ILLUSTRATION: Disease-Specific Health Status After PCI Versus
CABG as Measured by the SAQ

SAQ - Angina Frequency SAQ - Physical Limitations

%415 A==03 “A=161 A=13
p=0.03 p=0.63 p<0.01 p=024

24
Months Months

p<0.01 p=0.02

01
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= PC| = CABG

Baron, S.J. et al. J Am Coll Cardiol. 2017;70(25):3113-22.

Baron et al. J Am Coll Cardiol, 2017



Contemporary PCI

CENTRAL ILLUSTRATION Infarct Prevention Through Bypass Grafting

EDITORIAL

Doerst, T. et al. J Am Coll Gardiol. 2019.73{8:964-76.

Contemporary state-of-the-art PCI with functional and
Imaging concepts: forethoughts on the FAME 3 trial

Duk-Woo Park, MD, PhD; Seung-Jung Park* MD. PhD

Division of Cardiology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea
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Imaging and Physiology-Guided
Contemporary Complex PCI

Role of IVUS Role of FFR

Pre-PCI Pre-PClI
Can assist the functional evaluation of LMCA + Provide accurate information on the functional

disease status of angiographic intermediate or

Provide more reliable information on lesion ambiguous LMCA lesions

characteristics than angiography ~ _d

Helpful in planning PCl strategy T Post-PCl

(especially for distal LMCA bifurcation lesion) L + Assessment for jailed branches after left main PCl

Post-PCI

» Ensure stent optimization with subsequent
postdilatation

» |dentify procedural complications

Park SW, Park SJ, Park DW. JACC Asia submitted



Three-Year Events in SYNTAX Il PCI vs SYNTAX PCl or CABGin3VD |

SYNTAX Il PCl vs. SYNTAX PCI
HR: 0.60, 95% Cl: 0.44-0.82

P =0.001
SYNTAX PCI

SYNTAX CABG

SYNTAX Il PCI

SYNTAX Il PCl vs. SYNTAX CABG
HR: 0.87, 95% Cl: 0.62-1.22
P =043
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Surgery Also Improve

PIGURE 1 Bilateral Internal Mammary Coronary Artery Bypass Grafts FIGURE 2 Techniques Related to Coronary Artery Bypass Grafting With Reversed Saphenous Vein Grafts

J Am Coll Cardiol 2021:78:365—-83



PCl vs. CABG Heart Team Discussions:

Possibllity to achieve complete revascularization

Resource avallabllity and operator expertise

Patient preferences

e9%e
'-\
Favors CABG Heart Team Approach

Clinical characteristics

-Low LVEF

-Concomitant cardiac surgery

-Doubtful DAPT adherence including high bleeding risk
-Diabetes with multivessel disease

Favors PCI

Clinical characteristics

-Urgent revascularization

-Serious comorbidity, High surgical risk, and frailty
-Reduced life expectancy

Anatomical aspects
-Ostial or shaft LMCA disease

Anatomical aspects
-Left main plus 1-vessel disease

-Left main plus 3-vessel disease
-Combined complex anatomy not suitable for PCI

Park SW, Park SJ, Park DW. JACC Asia submitted




Obvious Choices vs. Equipoise
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PCl vs. CABG Heart Team Discussions:
Two different merits

PCI

Early advantages
* Less invasive
* Fewer peri-procedural
complications (stroke, Ml, Afib,
bleeding, AKI, etc.)
* Lower 30-day MACE
* More rapid recovery with better
early QoL and earlier angina relief

PCIl and CABG

No significant major differences in long-term
survival, MACE (death, MI or stroke) or QoL

CABG

Late advantages
* More durable
* Fewer adverse events
beyond 1 year —
particularly Ml and repeat
revascularization procedures




Summary

* PCl and CABG are different interventions that are
performed in different patients with different aims.

e Surgery Is associated with higher peri-procedural risk and
discomfort and better long-term clinical outcomes.

* PCI| assures outcomes comparable to surgery with much
lower invasiveness.

* The two Interventions are complementary, not antagonists



