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Standard CABG

• Use of CPB

• Aortic cannulation 

• Aortic  clamping

• Cardioplegic arrest

• Contact of blood to the foreign materials

- Inflammatory responses 

- Destruction of blood components



Off-Pump CABG

Cardiac stabilizing devices



•1967

- First performed by Kolessove in Soviet Union

•1970s~1980s

- CPB and cardioplegic arrest became routine

- OPCAB disappeared from the center stage 

•1990s

- OPCAB has been rediscovered and refined.

Revival of Off-Pump CABG



Off-Pump vs. On-Pump CABG

• Continuous debates since revival of off-pump 

CABG in 1990’s

• Off-pump CABG may be better in terms of…

- Avoidance CPB-related complications

- Less bleeding

- Less renal dysfunction

- Less neurologic damages



Studies in Early 2000’s

Pitfalls of Conventional CABG:
CPB Related Effects



OPCAB: 

- Less embolism 

- Less microbleeding



OPCAB: 

- early extubation 

- better gas exchange



OPCAB: 

- Less cardiac injury



OPCAB: More cost-effective



Findings Summary



Contraindications



Absolute Contraindication of 

Off-Pump CABG

• Unstable hemodynamics during CABG

(Cardiac positioning: posterior surface)



Absolute Contraindication of 

On-Pump CABG

• No adequate arterial cannulation site



On-Pump CABG

• Pump

• Gauzes or Hands



Off-Pump CABG

• Stabilizer

• Apical stabilizer (suction)

• CO2 blower

• Coronary shunt





On- and Off-Pump CABG

• Anastomosis order: 

“LAD first” vs. “LAD last”

• Coronary atriotomy:

More caution in on-pump CABG

• Length / configuration adjustment

Easier with off-pump CABG



On- vs. Off-Pump CABG



ROOBY Trial
By Residents >60%



CORONARY Investigators Trial
Expert surgeons only! (> 100 cases)



5-Year Outcomes

ROOBY: 

On-pump better

CORONARY Investigator: 

Comparable on- and off-pump





Methods

Off-pump CABG
N=2333 (44.8%)

On-pump CABG
N=2570 (55.2%)

N=6658

N=5203

CABG between April 1989 and April 2012

at the Asan Medical Center, Seoul, Korea, 

Exclusion
- Combined surgery (n=1123)

- Emergent / urgent surgery (n=332)



Unadjusted Death Rates

Log rank P<0.001



Adjusted Mortality (IPTW)



Korea Nationwide Results

• South Korea: 

- Strong enthusiasm for off-pump CABG (>50%) 

- Universal nationwide claims database of the 

National Health Insurance Service (mandatory for all residents)

- Detailed data on baseline, procedural and 

follow-up parameters are available. (100% complete)

• Sound environment to allow analyses on comparative 

effectiveness between the on- and off-pump CABG 

reflecting real-world practices. 



28,650 patients
Aged 18 years or older receiving CABG 

between Jan 2004 and Dec 2013

4,822 Excluded
96 Revascularization within 2 years before 

4,649 Acute myocardial infarction at index day

77 Unstable hemodynamics

23,828 patients

12,639 Off-pump 11,189 On-pump

6,483 Off-pump 6,483 Off-pump

PS matching



Yearly Trends

0%

25%

50%

75%

100%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

On-pump

Off-pump

P<0.001



Worldwide Trends

15%~20% of CABG are performed using the 

“Off-Pump Technique”

The STS 2009 Report. 

Adult Cardiac Database Executive Summary



Trends Depending on Center Volumes
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Adjusted Death in PS Matched Cohort



Adjusted MI in PS Matched Cohort



Adjusted Reintervention in Matched Cohort



Adjusted Stroke in PS Matched Cohort





Other Techniques

• On-pump beating CABG

• MIDCAB (Minimally-Invasive Direct CABG)

• TECAB (Totally Endoscopic CABG)


