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A Brief History of Angina

3



4



Medical Therapy Works…
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Consensus: CABG > PCI in MVCAD



Historical Advantage of CABG over PCI
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PCI

+

+

+

+

+

Reduced reintervention  
Complex anatomy  
Complete revascularization
Mortality benefit 
Potential high costs 
Increased up-front risk

+

+

+

+

Cost-effective  
Quicker recovery  
Lower risk (acutely)
Less invasive  
Increased restenosis
Repeat revascularization

CABG



Coronary Revascularization Trends (United States)

Epstein, Andrew J., et al. "Coronary revascularization trends in the United States, 2001-2008." JAMA 305.17 (2011): 1769-1776.
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PCI overtakes CABG
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PCI

Improved techniques
All-arterial graft
Off-pump Drug-eluting stents

Improved techniques
Widely available
Lower risk

CABG



Distinct Indications for CABG and PCI
1970’s-2000
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CABG

Diffuse MVD

LM+MVD

Complex MVD

LV dysfunction

Diabetes

PCI

1 or 2-VD

Acute MI

High-risk 
patients

Non-diabetes



A Blurring of the Indications Between CABG & PCI
2000’s to Present
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CABG or PCI

Diffuse MVD

LM+MVD

Complex MVD

LV dysfunction

Diabetes

PCI

1 or 2-VD

Acute MI

High-risk patients

Non-diabetes



PCI vs. CABG in the Pre Drug-Eluting Stent Era
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Revolution of Drug-Eluting Stents
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15
Hoole SP et al.  Heart 2020.



Major DES vs. CABG Trials

• ARTS II

• SYNTAX

• FREEDOM

• CARDia
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ARTS-II Trial
• Arterial Revascularization Therapies Part II

– Non-randomized comparison of contemporary PCI 
and CABG in patients with multivessel CAD
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ARTS II: 3-Year Results

18 Daemen et al. JACC 2008



SYNTAX Trial
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SYNTAX SCORE
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SYNTAX Trial – 5-Year Summary

• 71% of all patients with 
MVD are still best 
treated with CABG
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Freedom Trial
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Freedom Trial Design
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10-Years After SYNTAX
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https://www.acc.org/latest-in-cardiology/articles/2019/12/17/08/40/pci-vs-cabg-in-patients-with-three-vessel-or-lm-cad



Beware the Influence of Social Media
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PCI vs. CABG in MVD: UPMC Population
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CABG FAVORED



PCI vs. CABG in MVD with CKD: UPMC Population

34 Kilic A, Mulukutla SR, et al.  Eur J Cardiothorac Surg. 2020.



PCI vs. CABG in MVD with DM: UPMC Population

35
Bianco V, Kilic A, Mulukutla SR et al. Semin Thorac Cardiovasc Surg.  2020.



AUC in Multivessel CAD

Patel MR et al. J Am Coll Cardiol 2017.



A Heart Team approach to revascularization is 
recommended in patients with unprotected left main 
or complex CAD. 

Calculation of the STS and SYNTAX scores is 
reasonable in patients with unprotected left main and 
complex CAD. 

Heart Team Approach to 

Revascularization Decisions
I IIa IIb III

I IIa IIb III

Levine GN et al. J Am Coll Cardiol 2011.



Real World Decision Making Regarding 
Revascularization Strategies

Hannan et al. Circulation. 2010.



Revascularization Risk Scores 

• SYNTAX score

• Clinical SYNTAX score

• Functional SYNTAX 
score

• EuroSCORE I

• EuroSCORE II

• ACEF

• Mayo clinic risk score

• Global risk

• STS

• New Risk Classification 
Score (NERS)



Complex Interactions Involved in Decision-Making

Heart 
Team

CABG>PCI
+++ Anatomical Complexity

Depressed LVEF
Diabetes

Few Comorbid Conditions
? Low GFR

Low STS Risk
Non-Emergent

PCI>CABG
Less Anatomical Complexity

Preserved LVEF
High Frailty

More Comorbid Conditions

High STS Risk
Clinical Instability

Guidelines
Patient Preference

Resources
Operator Skill

General 
Cardiologists

Interventional
Cardiologists

Cardiac 
Surgeons

Heart Failure 
Cardiologists    

Cardiovascular
Team

Patient &
Family

Adapted from
Serruys PW, Farooq V. JACC 2017.



Components of an 
Effective Heart Team

Chairman to 
organize 

communication

Consistent input 
from 

multidisciplinary 
team

Comprehensive 
risk assessment

Open 
communication 

with mutual 
respect

Evidence-based 
recommendations

Sanchez C, Mulukutla SR. 
Circ Qual Outcomes. 2013.



It’s Not Just About Revascularization Strategy



AUC and the (Future) of Reimbursement

The coronary revascularization AUC 
have broad implications for both health 
care providers and our patients. These 
AUC will be used as the basis for 
indications, referral patterns, treatment 
options, physician education, shared 
decision making, and reimbursement
for years to come.

Marso SP. Cardiac Interv Today 2014.



A General Approach to 
Objective Decision Making

44 Kolh, P. et al. Journal of thoracic and cardiovascular surgery. 152 2 (2016): 304-16 .



CABG vs. PCI vs. Medical Rx
Some Debates Never Seem to End…
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