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The Comparison of Clinical Outcomes of Off-Pump versus On-Pump
Coronary Artery Bypass Grafting in High Risk Patients

Young-Nam Youn*, M.D., Kyung-Jong Yoo*, M.D., Kyo Joon Lee*, M.D., Chi Young Kim*, M.D.
Ji-Young Ahn*, B.S., Young-Jun Oh, M.D.**

Background: Off-pump coronary artery bypass grafting (Off-Pump CABG) has been proven to have less morbidity
and to facilitate early recovery. High-risk surgical patients may have benefitted by avoiding the adverse effects of
the cardiopulmonary bypass. We compared the effectiveness of Off-Pump CABG with that of coronary artery
bypass using cardiopulmonary bypass (On-Pump CABG) in high-risk patients. Material and Method. 682 patients
(424 Off-Pump CABG and 258 On-Pump CABG) underwent isolated coronary artery bypass grafting between
January 2001 and June 2003. Patients who were considered high risk were selected High risk is defined as the
presence of one or more of nine adverse prognostic factors. Data were coliected from 192 patients in Off-Pump
CABG and 100 in On-Pump CABG for risk factors, extent of coronary disease, and in-hospital outcomes. Result:
Off-Pump CABG group and On-Pump CABG group did not show differences in their preoperative risk factors. We
used more arterial grafts in Off-Pump CABG group (p<0.05). Postoperative results showed that operative mortality
(0.5% in Off-Pump CABG versus 2.0% in On-Pump CABG), renal failure (2.6% in Off-Pump CABG versus 7.0% in
On-Pump CABG), and perioperative myocardial infarction (1.5% in Off-Pump CABG versus 1.0% in On-Pump CABG)
did not differ significantly. However, Off-Pump CABG had shorter mean operation time (p<(0.05), lower mean
CK-MB level (p<0.05), lower rate of usage of inotropics (p<0.05), shorter mean ventilation time (p<0.05), lower
perioperative stroke (0% versus 2.0%), and shorter length of stay (p<0.05) than On-Pump CABG. On-Pump CABG
had more distal grafts (p<0.05) than Off-Pump CABG. Although Off-Pump CABG and On-Pump CABG did not
show statistical differences in mortality and morbidity was more frequent in CABG. Conclusion: Off-Pump CABG
reduces morbidity and favors hospital outcomes. Therefore, Off-Pump CABG is safe, reasonable and may be a
preferable operative strategy for high-risk patients.

(Korean J Thorac Cardiovasc Surg 2004;37:749-754)
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Table 1. Demography of patients

Off-Pump On-Pump
CABG CABG  p-value
(n=196) (n=100)
Age (years) 62.0+84 62.7+8.7 NS
Age =70 (%) 36 (19%) 23 (23%) NS
Male (%) 131 (69%) 75 (75.0%) NS
Female (%) 60 (31%) 25 (25%) NS
DM (%) 77 (40%) 32 (320%) NS
Hypertension (%) 125 (65%) 58 (58%) NS
Smoker (%) 89 (47%) 43 (43%) NS
Preoperative 48 (25%) 28 (28%) NS
EF<35% (%) mean: 27.9+4.9 mean; 27.86.2
Left main 45 (24%) 29 29%) NS
stenosis (%)
3 VD 125 (64%) 58 (58%) NS
<2 VD 25 (13%) 13 (13%) NS
History of stroke (%) 33 (17%) 10 (10%) NS
Preoperative MI (%) 103 (54%) 53 (53%) NS

Redo CABG (%) 1 (0.5%) 3 (3%) NS

PAOD (%) 59 (31%) 29 (29%) NS
NYHA =3 (%) 60 (31%) 42 (42%) NS
Renal failure (%) 15 (8%) 13 (13%) NS
COPD (%) 3 2%) 2 2%) NS

NS=No significance; DM=Diabetes mellitus; EF=Ejection frac-
tion; VD=(Coronary) Vessel disease; MI=Myocardial infarction;
CABG=Coronary artery bypass grafting; PAOD= Peripheral
arterial occlusive disease; NYHA=New York heart association;
COPD=Chronic obstructive pulmonary disease.
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Table 2. intraoperative variables

Table 3. Postoperative results

Off-Pump On-Pump

Off-Pump On-Pump

CABG cag ~ Pale CABG cag ~ Pale
No. of used graft 2.68+0.54  2.89+0.57 0.0001 Ventilation time (hours)  14.5+13.5 27.7+£70.0 0.0001
No. of distal graft 2.89+0.71 3.32+0.72 NS Usage of postoperative 26 (13.6%) 49 (49.0%) 0.0001
No. of arterial conduit 2.01+0.62 1.62+056 0.019 inotropes
Y-graft (%) 157 (822%) 46 (46%)  0.0001 CK-MB (IU/L) 9.0+£24.7 46.1+104.3 0.001
Sequential (%) 48 (25.1%) 40 (40%)  0.0009 Cardiac index (L/min/m®) 3.3120.73 279057 0.002
Operation time (min.) 254.6+514  306+61.1  0.009 Blood loss (mL) 669.2+352. 5 695.41+463.5 NS

No.=Number; NS=No significance; min.=minutes; CABG=Coro-
nary artery bypass grafting.
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Postoperative IABP 5 2.6%) 2 (2.0%) NS
Perioperative MI 3 (1.6%) 2 2%) NS
Reoperation for bleeding 12 (6.3%) 8 (8.0%) NS
Renal dysfunction 5 (2.6%) 7 (1.0%) NS
Stroke 0 3 3.0%) 004
Mediastinitis 2 (1.0%) 1 (1.0%) NS
ICU stay (hours) 56.1+£51.8 80.7+88.2 0.0001
Surgical mortality 1 (0.5%) 2 2.0%) NS
Hospital stay (days) 13.4£7.1 18.6£20.6 0.0001

NS=No significance; CK-MB=Creatinine kinase - MB; IABP=
Intra aortic balloon pump; MI=Myocardial infarction; ICU=
Intensive care unit; CABG=Coronary artery bypass grafting.
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