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STS National Database
CAB Procedures
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STS National Database: Procedure Volume
5,873,463 procedures since 1993
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Isolated CAB was 75% of overall procedure volume in 1993 

and was 55% of overall procedure volume in 2017 
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A Brief History of CABG:
From Saphenous Vein to Total Arterial CABG

1. “Experimental” era

2. “Vein Graft” era

3. “Mixed ITA and vein” era

4. “Total arterial Revascularization” era



1st ERA of CABG: “EXPERIMENTAL”

Alexis Carrel first described 
the concept of operating on 
the coronary circulation and 

did so in dogs

Vasilli I. Kolesov published 
first article reporting 

successful clinical CABG in 
1959

The LITA was used in humans 
as early as 1945 by Arthur 

Vineberg, who implanted it 
directly in the myocardium 

of the left ventricle



1st ERA of CABG: “EXPERIMENTAL”



1st ERA of CABG: “EXPERIMENTAL”



2nd ERA of CABG: VEIN GRAFTS



2nd ERA of CABG: VEIN GRAFTS





3rd ERA of CABG: “MIXED ITA AND VEIN”

In February 1968 Dr George Green 
performed the first LITA anastomosis 

to the LAD in the USA.







What makes ITAs special is that they are NO pumps directed into the coronary system



4th ERA of CABG: TOTAL ARTERIAL REVASCULARIZATION

BILATERAL INTERNAL THORACIC ARTERY:







A Meta-analysis of Adjusted Hazard Ratios from 20 Observational Studies of 

Bilateral Versus Single Internal Thoracic Artery Coronary Artery Bypass Grafting

Takagi et al, JTCVS 2014;148:1282-90.

 20 observational studies; 70,897 patients, pooled analysis

 BITA associated with significant reduction in long-term 

mortality relative to SITA (HR 0.80; 95% CI 0.77-0.84)

 Benefit of BITA increased in studies with higher 

proportions of males





Bilateral Internal Thoracic Artery Grafting is Associated with Significantly 
Improved Long-Term Outcomes Even Among Diabetic Patients
Puskas et al, Ann Thorac Surg 2012; 94: 710-6.



4th ERA of CABG: “TOTAL ARTERIAL 
REVASCULARIZATION”

RADIAL ARTERY :

The introduction and subsequent revival of the radial artery

✪









Radial Artery Versus Saphenous Vein 

in Coronary Artery Bypass Surgery

Presented at AATS 2018, San Diego, April 29, 
2018 and Published Simultaneously in the New 

England Journal of Medicine



• The principal investigators of the six individual RCTs were 

contacted and all agreed to provide individual patient data and 

eventually to update the follow-up. 

• Patient-level Metanalysis: Mixed-effect Cox regression models 

were used to estimate the treatment effect on outcomes.

• Pre-specified subgroup analyses for the primary outcome were 

performed by age, gender, presence of diabetes, prior 

myocardial infarction, left ventricular ejection fraction <35%, 

preoperative renal insufficiency, radial-artery graft target vessel 

and use of chronic antispastic therapy (angiographic outcome 

only).

Analysis



Adverse Cardiac Events at 5 Years

Hazard ratio 0.67 (95% CI 0.49-0.90)



Angiographic Graft Failure

Hazard ratio 0.44 (95% CI 0.28-0.70)



Follow-up: Repeat Revascularization

Hazard ratio 0.50 (95% CI 0.40-0.63)





Total Arterial Revascularization with Internal Thoracic and Radial Artery 

Grafts in Triple-Vessel Coronary Artery Disease is Associated with Improved 

Survival

Buxton et al JTCVS 2014;148:1238-44





AHA/ACC/AATS/STS CABG Guidelines 2011

Bypass Graft Conduits

When anatomically and clinically suitable, use of a 

second IMA to graft the left circumflex or right 

coronary artery (when critically stenosed and 

perfusing LV myocardium) is reasonable to improve 

the likelihood of survival and to decrease 

reintervention. 

Complete arterial revascularization may be 

reasonable in patients ≤60 years of age with few or no 

comorbidities. 

I IIa IIb III

I IIa IIb III



2014 ESC/EACTS Guidelines on Myocardial 
Revascularization



Advancing the State of the Art in 
Surgical Coronary Revascularization

Puskas JD, Yanagawa B and Taggart DP  Ann Thorac Surg 2016;101:419-21.

• Invited Editorial to accompany Aldea et al, the STS Workforce on Evidence 
Based Surgery Task Force’s “Clinical Practice Guidelines on Arterial 
Conduits for Coronary Artery Bypass Grafting”, based on a systematic 
review of the literature

• Nuanced changes:
• Recommend bypassing LAD with ITA, not just LITA, in recognition that LITA and RITA 

have similar patency when grafted to LAD
• Recommend use of “a second arterial conduit”, recognizing that comparison of 

patency and clinical outcomes after radial artery versus RITA inconclusive (both 
shown superior to LITA plus SVG)

• Recommend BITA grafting when risk of DSWI acceptable
• Recommend skeletonized BITA harvest, smoking cessation, glycemic control, 

rigorously stable sternal closure to minimize risk of DSWI
• Do not specify a minimum native stenosis for use of RA graft, but recommend its 

use for “severe stenosis”, recognizing that patency is determined by complex 
interplay of factors

• Does not include an age threshold for arterial revascularization



Advancing the State of the Art in 
Surgical Coronary Revascularization

Puskas JD, Yanagawa B and Taggart DP  Ann Thorac Surg 2016;101:419-21.

• Technical Details of Arterial Grafting:
• Risk of spasm of arterial conduits is directly related to the amount of trauma they 

experience during harvest and grafting. Atraumatic harvest technique may be more 
important than pharmacological prophylaxis in preventing spasm of ITA and RA 
conduits. Skeletonized ITA harvest with Harmonic Scalpel.

• Beware native competetive flow patterns during complex multiarterial grafting. 
Composite arterial conduits should be designed to avoid unbalanced competitive 
flow.

• Precise anastomotic technique is essential to effective use of multiple arterial 
conduits

• Confirming patency with intraoperative transit-time doppler is useful.

• Opinion: All-arterial clampless OPCAB may offer the combined 
benefits of minimizing perioperative stroke risk and maximizing long-
term graft patency

• Advocacy: Use of a second arterial conduit should be an STS Quality 
metric and should be rewarded with higher reimbursement by CMS.
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STS National Database: Isolated CAB
IMA Use [excludes prior CAB]
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* Exclusion criteria: Primary reason for not using added to STS NCSDB: IMA is not a suitable conduit due to size or 

flow,  Subclavian stenosis, Previous cardiac or thoracic surgery, Previous mediastinal radiation, Emergent or salvage 

procedure, No LAD disease

* 99%



STS National Database: Isolated CAB
Bilateral IMA Use [prior CAB excluded]
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STS National Database: Isolated CAB 
Radial Artery Used
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Epiaortic Ultrasound Should Be Routine



Contraindication to CPB or

Aortic Clamping



Posterior Atherosclerosis: Medial “Toothpaste” Debris

Usually NOT palpable!





Effect of Aortic Clamping Strategies on Neurologic Outcomes
Daniel…Puskas…Halkos JTCVS 2014;147:652-7

 10,054 consecutive isolated CABG cases

 141 (1.4%) patients with stroke matched 1:4 to 565 

patients without stroke
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Utility of Intraoperative Doppler Graft Assessment

History and presentation
• 68 year old male
• c/o Exertional chest pain and shortness of breath
• Recent cardiac arrest (within  8 weeks from surgery) during STEMI due to occlusion of LAD requiring 

PTCA + STENT
• PM placement after the cardiac arrest 

Comorbidities
• Ht  165 cm Wt  68 Kg BSA     1.8 BMI: 29
• PMH: history smoking for 15 years, DM with HbA1C 8.4,  Sleep anea, Creatinine baseline 1.7 mg/dl 

Echocardiogram: 
EF 55% with moderate hypokinesia of inferior wall. 

Cath: 
RCA: 70% distal stenosis at origin PDA 
LM 60-70% distal lesion
LAD long lesion post stent with 70% origin of Diagonal 2 
LCx 80% distal stenosis with 70% of origin of ALOM





Surgery Performed: 
Clampless OPCABG X 4 with 2 Arterial Conduits 

• LIMA to LAD

• SVG to Diagonal 

• Left Radial to OM

• SVG to PDA



Medistim TTFM and Imaging Probe



Medistim TTFM: SVG to PDA 



Medistim TTFM: Left Radial to OM 



Medistim TTFM: SVG Diagonal



Medistim TTFM: LIMA to LAD 



TTFM Case: What to do?

• Leave it alone

• Redo the LIMA to LAD

• Competitive flow from the Diagonal? 



• We occluded the SVG to Diagonal and tested the flow in LIMA 
to LAD with no changes in the performance of the graft. 

• Decision was made to redo LIMA to LAD. Repeated TTFM: 



TTFM Case: Lessons Learned

• The Professor saw every stitch placed by the junior in each anastomosis 
and felt the operation was “perfect”.

• The LIMA-LAD TTFM was unacceptable and proved to NOT be due to 
competitive flow in large SVG-Diag graft

• When the LIMA-LAD anastomosis was taken down, there was no obvious 
problem, although the toe was perhaps slightly asymmetrical

• The LAD arteriotomy was extended distally 3mm and the LITA was 
trimmed and re-anastomosed by Professor

• Final LIMA-LAD TTFM was much improved.

• There were no clinical signs of a graft problem; only the TTFM alerted the 
surgical team

• TTFM should be a routine practice for every graft in every CABG case



Dual Anti-platelet Therapy After Coronary Artery Bypass Grafting:
Is There Any Benefit? A Systematic Review and Meta-Analysis

SV Deo, SM Dunlay, IK Shah et al [J Card Surg 2013] 

DAPT improves graft patency, reduces MACE and greatest in 

OPCABG

1,420

20,059

7.4% 12.6%

1.0% 0.95%



Dual Anti-platelet Therapy After Coronary Artery Bypass Grafting:
Is There Any Benefit? A Systematic Review and Meta-Analysis

SV Deo, SM Dunlay, IK Shah et al [J Card Surg 2013] 

DAPT: reduces all CABG mortality (> OPCABG) and does NOT increase bleeding risk

24,738

18,390

0.8% 1.9%

4.4% 4.1%
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OPCABG Disproportionately Benefits High-Risk Patients

oThe survival benefit of OPCABG appears when predicted  mortality risk >2.5%
oThe survival benefit of OPCABG increases as predicted mortality increases 

7083 OPCABG (48%) vs  7683 ONCABG (52%) 

Puskas JD et al. 2009. Off-pump coronary artery bypass 

disproportionately benefits high-risk patients. 

Ann Thorac Surg 88(4):1142-1147.



OUTCOME Adjusted OR (95% CI) for OPCABG p

DEATH 0.83 (0.69, 0.98) 0.03

Stroke 0.65  (0.52, 0.80) <0.001

MI 0.67  (0.54, 0.84) <0.001

MACE 0.71  (0.63, 0.81) <0.001

LOS > 14 days 0.70   (0.63, 0.78) <0.001

o42,471 patients in STS database analysed by 32 clinical risk factors
oOPCABG benefits both genders but females > males  

ATS 2009



876,081 patients

689,943,On-pump

186,138 Off-pump

JTCVS 2013
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Clampless OPCAB: State of the Art CABG
Borgermann et al, Circulation 2012; 126:S176-182

 395 consecutive clampless OPCAB (310 PAS-Port; 85 all-arterial 

without proximals)

 Propensity Score matching on 15 preop risk variables to compare 

outcomes among 394 pairs of clampless OPCAB vs cCABG:

In-hospital death (OR 0.25; 95% CI 0.05-1.18; p=0.08)

Stroke (OR 0.36; 95% CI 0.13-0.99; p=0.048)

Death or Stroke (OR 0.27; 95% CI 0.11-0.67; p=0.005)

 2 years F/U:    Death (OR 0.39; 95% CI 0.19-0.80; p=0.01), 

Death or Stroke (OR 0.58; 95% CI 0.34-1.00; p=0.05)

 MACCE (OR 0.62; 95% CI 0.37-1.02; p=0.06)

 Repeat revasc (OR 0.74; 95% CI 0.40-1.38; p=0.35)







Clampless Anastomotic Devices Reduce Solid 

Cerebral Emboli

 TCD of MCA during 66 proximal anastomoses in 42 
patients
 35 anastomoses with side-biting clamp

 20 anastomoses with Novare Enclose device

 11 anastomoses with Heartstring device

 Total microemboli: 11 clamp vs 11 Enclose vs 40 
Heartstring (p<0.01)

 Proportion of solid microemboli higher in clamp group:  
23% clamp vs 6% Enclose vs 1% Heartstring (p<0.01)

Wolf….Taggart et al JTCVS 2007:33;485-93



Commercially-Available Proximal 
Anastomosis Devices

Vitalitec
Enclose II

Cardia
PAS-Port

Maquet
Heartstring III



Maquet/Getinge Heartstring Deployment



An Interesting Technical Challenge: 
Heartstring III with Arterial Grafts

Heartstring III punch sizes:

4.3mm and 3.8mm

vs

Average radial artery diameter 

(in Texas): 2.2±0.4 mm

Velasco A, et al. J Invasive Cardiol. 2012;24:339-41.



J Thorac Cardiovasc Surg 2015; 150:725-7.
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Strategies to Reduce Stroke

No CPB

Routine use of epiaortic scanning

No or minimal aortic clamp

Moss…Halkos…Puskas et al. J Thorac Cardiovasc Surg. 2015;149:175-80.



Meta-analysis of Stroke After 
Anaortic OPCAB vs Side-Clamp OPCAB and Anaortic OPCAB vs Conventional CABG

Edelman, et al Heart Lung and Circulation, 2012



Aortic No-Touch Technique Makes the Difference in OPCAB
Emmert et al  JTCVS 2011; 142:1499-506.

 Two OPCAB groups: PC n=567 vs HS n=1365

 Propensity-adjusted regression, HS vs PC:

Stroke (0.7% vs 2.3%; OR 0.39; CI 95% 0.16-0.90; p=0.04)

MACCE (6.7% vs 10.8%; OR 0.55; CI 95% 0.38-0.79; p=0.001)

 Stroke rate similar between cCABG and PC OPCAB



• 13 studies with 37,720 patients, compared outcomes with 4 techniques:

(i) ONCABG, 

(ii) OPCABG-PC, 

(iii) OPCABG-HS, 

(iv) ANOPCABG (NTAT)

• Effects on Death, Stroke, MI, Renal Failure, AF, Bleeding





Anaortic CABG: BITA plus RA



Anaortic BITA plus RA: “K” Graft



J Thorac Cardiovasc Surg 2018



Albert et al JTCVS 2018



Albert et al JTCVS 2018



J Thorac Cardovasc Surg 2016;151:4-6.



Summary: Current Status of OPCAB

• OPCAB can be better than ONCAB, but requires special 
expertise; we have not disseminated good ways to teach OPCAB

• Clampless/no-aortic touch OPCAB, by minimizing/avoiding 
manipulation of the ascending aorta, is associated with lower 
risk of stroke and especially benefits high risk patients

• BITA grafting prolongs life; Radial Arteries are (usually) better 
than veins; DAPT may improve OPCAB graft patency

• Clampless/no-aortic touch, all-arterial OPCAB is state-of-the-art 
CABG

• It may be best performed in a CABG Reference Center



STS National Database: Isolated CAB
Off pump CAB
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Hybrid Coronary Revascularization:
Planned combination of surgical and percutaneous techniques in two different
coronary territories, both scheduled and performed within a predefined time
period in a patient with multi-vessel coronary artery disease



HCR Case: 
2-Vessel CAD Including Proximal LAD Stenosis

• 58 yo male Jehovah’s Witness 
(refusing any blood transfusion)

• PMH: 

– testicular cancer s/p resection and chemoRx

– HTN, HLD

• Presenting with unstable angina for 2 weeks



Preop Coronary Angiography: 
2VD Including Proximal LAD Stenosis



HCR OR Set Up 



HCR: Robot Set Up 



HCR: Robotic LIMA Harvest 



HCR (1st Stage): LIMA to LAD Anastomosis  



HCR: LIMA to LAD Flow Measurement  
(Transit Time Doppler) 



HCR (2nd Stage): LIMA Angiography and RCA stent 



HCR Case:

Left Main Disease

 57 yo male with NSTEMI

 No significant past medical history

 Strong family history for CAD

 Distal LM disease and Proximal LAD

 RCA normal

 Laborer; refused sternotomy



Angiogram-LCA



Angiogram-LCA



Plan

 Robotic assisted LIMA-LAD

 Subsequent PCI of LM into circumflex on 

POD #1



HCR: LIMA to LAD Flow Measurement  
(Transit Time Doppler) 



LIMA Injection POD#1



PTCA of LM into LCx with DES



Completion Angio



Postoperative Course

 Taken to cath lab on POD#1

 Uncomplicated procedure

 Discharged home POD#3

 Back to work 2 weeks



4 Weeks after Robotic LIMA-LAD



Coronary Anatomic Indications for

Hybrid Revascularization

 Proximal LAD plus (typically) one other diseased vessel

 Ostial LAD, restenosed proximal LAD stent, calcified long 

LAD lesions

 Non-LAD lesion(s) amenable to PCI

 Isolated distal or bifurcation LM disease with/without

proximal LAD disease

 “Why do an unprotected distal LM and/or complex prox LAD

PCI when you can have a robotic LIMA-LAD for your patient

and do a protected LM PCI procedure?”















Hybrid Observational Study

• Prospective cohort observational study 

• 11 US clinical sites

• To inform design of an RCT of HCR vs. 

multivessel PCI (DES)

– Feasibility of recruitment (# anatomically eligible pts)

– More precise characterization of population 

undergoing HCR

– Variability of treatment approaches

– Event rates (MACCE)



HCR Study Population

• Median follow-up 

post-revasc 17.6 

± 6.5 months

• Analysis included 

339.8 person-

years at risk

Clinical Site HCR PCI*

Brigham and Women's Hospital 0 1

Columbia University 3 23

Duke University Medical Center 3 5

Emory University 79 4

Lankenau Hospital 31 7

Montefiore Medical Center 26 14

Ohio State University 9 6

University of Maryland Medical Center 36 6

University of Pennsylvania 9 26

University of Virginia Health System 2 4

Vanderbilt University Medical Center 2 2

Total 200 98

*All anatomically & clinically eligible for HCR 





NIH Hybrid Coronary 
Revascularization Randomized Trial

CCC: John Puskas (Mount Sinai) and Gregg Stone (CRF)

DCC: Emilia Bagiella, Alan Moskowitz (Mount Sinai)



Objectives

• To evaluate the safety and effectiveness of hybrid coronary 
revascularization (HCR) compared to multi–vessel 
percutaneous coronary intervention (PCI) with drug-eluting 
stents (DES) in patients with multi-vessel coronary artery 
disease (CAD) involving the Left Anterior Descending (LAD) 
and/or Left Main (LM) arteries. 



Study Design

• Prospective, randomized, multi-center, 
comparative effectiveness trial

• Patients randomized with equal allocation 
(1:1).  

• Registry-based Trial

– Society of Thoracic Surgeons (STS) Data Registry 
will be used for peri-procedural and demographic 
data on patients randomized to HCR



Target Population & Interventions

• Patients with multi-vessel CAD involving the 
proximal or mid LAD distribution with a clinical 
indication for revascularization and eligible for 
both HCR and multi-vessel PCI with DES

• 2354 patients will be randomized:

– HCR with Left Internal Mammary Artery (LIMA) to 
LAD + PCI of non-LAD vessels

– Multi-vessel PCI with DES, including the LAD



Primary Endpoint

The occurrence of MACCE, defined as all-
cause mortality, myocardial infarction (MI), 
stroke, and repeat revascularization over a 
minimum of 5 year follow-up after 
randomization



Secondary Endpoints

Cardiovascular Events
• MACCE at each data collection time 

point 

• Individual components of MACCE 

– All-cause mortality

– Repeat revascularization (all-cause)

– Stroke

– Myocardial infarction (MI)

• Ischemia-driven repeat 
revascularization

• Cardiovascular mortality

Hospitalizations

• Re-hospitalization (all-cause and 
cardiovascular)

Health Status

• Angina Score (Canadian 
Cardiovascular Society 
Classification [CCSC])

• Quality of Life (SF-12 and EuroQOL)

Cost and Cost Effectiveness

• Resource utilization: length of 
hospital stay for index procedure (as 
relevant), readmissions

• Days alive out of hospital 

• Cost and cost-effectiveness (cost per 
quality-adjusted life year)



Hybrid Coronary Revascularization

• Evolving treatment paradigm for patients with 
proximal LAD disease and low SYNTAX score

• NIH HCR Observational Study suggests outcomes 
with PCI vs HCR are similar at 12 months.

• Just-funded NIH HCR Randomized Trial will explore 
whether HCR may offer longer-term advantages over 
multivessel PCI for hybrid-eligible patients.

• THIS IS A CARDIOLOGY TRIAL; all patients begin and 
end in the cath lab
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Evolution of CABG in 2018:

1. CABG remains important—SYNTAX 5 yr data

2. Brief History of CABG

3. Current State of CABG—STS Database

4. Ongoing Evolution of CABG with a Focus on Quality Improvement

1. Improving On-Pump CABG:
1. Epi-aortic U/S and single X-clamp

2. Multiple arterial conduits

3. Graft assessment and DAPT

2. Improving Off-Pump CABG
1. Patient and surgeon selection

2. Epi-aortic U/S and Clampless OPCAB

3. Evolution towards all-arterial no-aortic-touch OPCAB

4. Graft assessment and DAPT

5. Robotic and hybrid robotic CABG

6. Optimal Medical Management of CABG Patients

7. The Coronary Heart Team 



Kurlansky, P, Circ. 2016; 134: 1238-
1246

8 Community Hospitals
973 CABG Patients

2255 PCI Patients

Detailed Medication History
18 months; 5-7 years

Focus on:

 Antiplatelet Therapy

 Lipid Lowering agents

 Β-Blocker Treatment

 End Point: Major Adverse Cardiac Event
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1. Improving On-Pump CABG:
1. Epi-aortic U/S and single X-clamp

2. Multiple arterial conduits

3. Graft assessment and DAPT

2. Improving Off-Pump CABG
1. Patient and surgeon selection

2. Epi-aortic U/S and Clampless OPCAB

3. Evolution towards all-arterial no-aortic-touch OPCAB

4. Graft assessment and DAPT

5. Robotic and hybrid robotic CABG

6. Optimal Medical Management of CABG Patients

7. The Coronary Heart Team 



Definition of Coronary Heart Team



• Initiated in early randomized trials comparing 
CABG with medical therapy for stable CAD; used 
to select patients eligible for randomization

• Predates TAVR Heart Team by >20 years

• RCTs of CABG vs PCI followed.

• EAST and BARI trials included nested Registries 
along with the randomized cohorts to 
demonstrate if physician or patient-treatment 
preferences yielded different results than 
randomized patients

History of the Coronary Heart Team



• Stable complex CAD can be treated with CABG, PCI or Med Rx

• Despite calls for Heart Team approach, there remains large variability in 
PCI-to-CABG ratios, due to physician-related factors, raising concern about 
overuse, underuse and inappropriate selection of revascularization

• Heart Team, consisting of clinical and interventional cardiologists and 
cardiac surgeon, can together better analyze and interpret the diagnostic 
evidence, consider the clinical condition and individual preferences of the 
patient and their own local expertise and through shared decision-making 
with the patient make the most appropriate recommendation for 
treatment strategy









The True Coronary Heart Team Ethos

• Expanded and refocused by experience with TAVI
• Collaboration makes us better: from the era of PCI vs 

CABG to a era where PCI and CABG serve different 
patients or work together (Hybrid) for better patient 
outcomes 

• Necessary to have a collaborative attitude from both 
parties of the heart team

• “1 + 1 > 2”         “Together we are both better.”



The Coronary Heart Team: The Reality

• Expanded and refocused from experience with TAVI.  

True, but…..
• TAVI could not have started without the partnership of surgeons and 

cardiologists (ie transapical early devices)

• In the USA, TAVI cannot be reimbursed unless both a primary 

cardiologist and primary surgeon are identified and scrubbed (neither 

can be paid without the other)

• In CAD, PCI is well developed and rarely “needs” a surgeon, 

either to perform a procedure or to ensure payment

• Even multivessel PCI that is not guidelines-directed is fully 

reimbursed if patient “refuses surgery”.



• Both European and American guidelines on 
myocardial revascularization are an ongoing joint 
effort of cardiology and surgical associations

• Both European and US updated guidelines advocate 
for Heart Team decision-making as a Class I(C) 
recommendation for patients with complex CAD

Coronary Heart Team:
Part of Revascularization Guidelines

Holmes et al., Journal of the American College of Cardiology. Vol. 61 No. 9, 2013



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



The  Goals Of  The Multidisciplinary  Team

• To offer balanced and complementary approach to 
patient care  by joint and shared decision making

• From a professional point: to improve and elevate 
the cognitive interchange that occurs among the 
specialties

• To give recommendation for therapy for a more 
informed and engaged patient

Holmes et al., Journal of the American College of Cardiology. Vol. 61 No. 9, 2013.



Coronary Heart Team Decision Making 

Three step process:

1. Assessment of coronary lesions (SYNTAX score)
2. Assessment of patient’s co-morbidities and operative 

risk (STS score)
3. Revascularization recommendation based on 

guidelines and patient preferences after education by 
Coronary Heart Team

Head, et al. European Heart Journal (2013) 34, 2510-218



Coronary Revascularization

• The application of PCI at the time of 
diagnostic angiography should be restricted 
in patients with complex or multi-vessel 
disease

• Pts will undergo diagnostic angiography and 
the procedure will be electively stopped to 
allow full discussion with members of the 
Heart Team and the patient and the family. 

Holmes et al., Journal of the American College of Cardiology. Vol. 61 No. 9, 2013.



• Can cause delays in decision-making and treatment, 
inefficiency in care and increased expense by foregoing 
‘ad hoc’ decisions.

• Heart Team meetings require an investment in time of 
surgeons, cardiologists and ancillary personnel, 
increasing direct costs

• Perhaps Heart Team should convene specifically for 
cases with question regarding revascularization 
strategy and not for single vessel disease or those with 
very low SYNTAX score, in whom ‘ad hoc’ stenting is 
appropriate to avoid two separate catheterizations

Limitations of the Heart Team

Head, et al. European Heart Journal (2013) 34, 2510-218



Limitations of the Heart Team

• Both the clinical (STS/Euroscore) and anatomical 
(SYNTAX) scores that are used for joint decision-
making require some labor and entail significant 
inter- and intra-observer variability 

• Uncollaborative or autocratic individuals can 
manipulate, dominate or derail the Heart Team

• Financial incentives motivate personal self-interest 
and specialty self-interest

Head, et al. European Heart Journal (2013) 34, 2510-218



Hybrid Coronary Revascularization:
The Future of the Coronary Heart Team?

• The perfect combination of cardiologists’ and 
surgeons’ skills and energies in collaborative 
patient care

• Neither surgeon nor cardiologist “looses”

• Both surgeon and cardiologist “win”

• The Patient may be the biggest winner



The Ongoing Evolution of Surgical Coronary 

Revascularization

 SYNTAX and FREEDOM 5-yr results demonstrate that CABG is superior to PCI 
for most patients (esp diabetics) with complex CAD, but stroke remains the 
Achilles Heal of CABG

 Epiaortic ultrasound scanning and doppler graft assessment should be routine in 
every case

 Numerous grafting techniques that minimize or avoid aortic clamping are available 
and should become routine (single clamp on-pump; clampless OPCAB)

 Arterial grafts last longer than venous grafts; they should be used routinely 
whenever appropriate; a second arterial graft should be an STS quality metric

 Medical management of the CABG patient is woefully suboptimal

 There is (much) room for improvement in both on-pump and off-pump CABG

 This will require genuine focus on CABG as the most technically demanding 
procedure we perform: International Coronary Congress, reference centers

 Goal:  Zero mortality in elective CABG



Ann Thorac Surg 2018




