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Presentation outline

• PCI vs. CABG for LMS and 3‐VD

• guide for better surgery

• unmet promises of minimally invasive surgery

• personal perspective



CABG vs. medical therapy 

• survival benefit for CABG in patients with:
– 2‐

 
or 3‐vessel coronary artery disease involving 

 the proximal LAD
– significant left main stem stenosis 

• the benefits were magnified in:
– pts with severe symptoms
– pts with impaired LV function



Trials of PCI vs. CABG

• CABG reduces the need for reintervention 3‐
 to 4‐fold

• Lack of significant survival benefit due to:
– severe limitations of trials
– 1‐

 
or 2‐vessel disease

– inclusion of only 1% to 10% of eligible population
– mainly normal LV function
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 to 4‐fold

• Lack of significant survival benefit due to:
– severe limitations of trials
– 1‐

 
or 2‐vessel disease

– inclusion of only 1% to 10% of eligible population
– mainly normal LV function

the trials were biased against
the prognostic benefit of CABG



It takes two to tango ….
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Results of Registry Data:

• consistently report that an initial strategy of 
 CABG rather than PCI leads to a significant 

 survival benefit*

• up to 7‐fold reduction in the need for 
 reintervention*

*within a few years of the intervention



SYNTAX trial
 (Synergy between PCI with Taxus and Cardiac Surgery)

• a landmark trial because:
– “all comer”

 
trial

– parallel registry of patients deemed ineligible for 
 randomization

• will influence how we revascularize pts with 
 LMS and 3‐VD





SYNTAX results

• At its 1‐year interim analyses of (with final 
 analyses at 5 years) 12% of CABG and 18% of 

 PCI, patients reached the primary composite 
 endpoint of death, myocardial infarction, 

 stroke, or repeat revascularisation
• “CABG remains the standard of care for 

 patients with 3‐vessel or left main coronary 
 artery disease.”





































Reasons for a Survival Benefit of 
 CABG

 
vs. PCI

• placing bypass grafts to the mid coronary 
 vessel 

– nullifies the complexity of proximal disease 
– protects whole zones of vulnerable proximal 

 myocardium against the development of new 
 proximal disease

• CABG allows more complete revascularization



Health economics

the benefits of CABG in survival and freedom 
 from reintervention have led health economists 

 to conclude that CABG remains a far more cost‐
 effective therapy than PCI over the longer term
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Need to Improve Surgery

• Bilateral Internal Mamary Arteries 
(BIMA v. LIMA only)

• OPCAB v. ONCAB

• quality control of grafts



BIMA

LIMA RIMA









OPCAB



STS database analysis 
 186,458 patients who underwent CABG

 (65,864 OPCAB   and  120,594 ONCAB)

Puskas JD: OPCAB: Is it a better strategy? Presented at STS/AATS Tech Con 2009
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quality 
control



Figure 3
Transit‐time flowmetry (TTFM) display



pedicled LIMA to LAD graft



free LIMA to LAD graft







Figure 4

Source: Seminars in Thoracic and Cardiovascular Surgery 2009; 21:207-212 (DOI:10.1053/j.semtcvs.2009.08.007 )

Intraoperative Fluorescence Imaging

Near total occluded radial artery graft to the first obtuse marginal 
anastomosis assessed by TTF assessment (A), ICG angiogram (B), and 
X-ray angiogram (C)

http://www.semthorcardiovascsurg.com/article/S1043-0679(09)00091-4/abstract


Figure 5

(A) Thermal coronary angiography showing an occluded left internal 
thoracic artery to left anterior descending coronary artery anastomosis. 
(B) The new graft, saphenous vein graft, to left anterior descending 
coronary artery (LAD), is patent (black line). Iwahashi et al,29 , 2007 
The Society of Thoracic Surgeons.

Thermal coronary angiography



completion coronary angiography

hybrid operating room



Figure 2

Seminars in Thoracic and Cardiovascular Surgery 2009; 21:207-212

Copyright © 2009 Elsevier Inc. 

A saphenous vein graft 
to the right coronary 
artery graft with a kink 
(arrows) before (A) and 
(B) after revision.

http://www.semthorcardiovascsurg.com/article/S1043-0679(09)00091-4/abstract


Operative setup for robotic MidCAB showing endoscopic 
 stabilizer delivered through the left robotic arm port







“Hybrid”
 

Coronary Revascularization



“Hybrid”
 

Coronary Revascularization



Σταθερή
 

Πολυαγγειακή
 

Στεφανιαία
 

Νόσος. 
 Ποιά

 
είναι

 
η

 
καλύτερη

 
θεραπεία

 
μετά

 
τις

 
μελέτες

 
COURAGE και

 
SYNTAX;

 Ποιοί
 

ασθενείς
 

πρέπει
 

να
 

υποβληθούν
 

σε
 

CABG;

• LMS 50%
• Ισοδύναμο

 
στελέχους

 
με

 
70% LAD 

και
 

70% Cx
• Νόσος

 
3 αγγείων, και

 
κυρίως

 
αν

 συνδιάζεται
 

με
 

ελαττωμένο
 

κλάσμα
 εξώθησης



Stenting is highly effective

1.
 

Acute MI

2.
 

Unstable coronary syndromes

3.
 

Cardiogenic shock

4.
 

1‐
 

and 2‐
 

VD without proximal LAD disease



PCI  ‐  Appeal to Patients  

• Experience from consent attempts in RCTs
– Shorter hospital stay
– Reduced immediate procedural morbidity
– Avoids GA, scars etc
– Rapid rehabilitation
– CABG option usually

 
remains (short or long term) 



Transparency –  informed consent

all patients with complex coronary disease 
 should have a treatment plan recommended 

 by a multidisciplinary team











End point CABG (%) PCI (%) p

All-cause death 4.9 6.2 0.24
All stroke 2.8 1.4 0.03
Stroke before 1 y 2.2 0.6 0.003
Stroke after 1 y 0.6 0.7 0.82
MI 3.3 5.9 0.01
MI before 1 y 3.3 4.8 0.11
MI after 1 y 0.1 1.2 0.008
All-cause death, stroke, 
MI

9.6 10.8 0.44

Repeat PCI 8.6 17.4 <0.001
MACCE 16.3 23.4 <0.001

Two-year outcomes for SYNTAX

Kappetein  AP. European Society of Cardiology 2009 
Congress; September 2, 2009: Barcelona, Spain.
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