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The Comparison Study of Early and Midterm Clinical Outcome of Off-Pump
versus On-Pump Coronary Artery Bypass Grafting in Patients
with Severe Left Ventricular Dysfunction (LVEF <35%)

Young Nam Youn, M.D.*, Kyung-dong Yoo, M.D.*, Kyo Joon Lee, M.D.*
Mi Kyung Bae, M.D.*, Yeon Hee Shim, M.D.**

Background: Off-pump coronary artery bypass grafting (OPCAB) has been proven to result in less morbidity. The
patients who have left ventricular dysfunction may have benefits by avoiding the adverse effects of the cardiopul-
monary bypass. The present study compared early and midterm outcomes of off-pump versus on-pump coronary
artery bypass grafting (On pump CABG) in patients with severe left ventricular dysfunction. Material and Method:
Ninety hundred forth six patients underwent isolated coronary artery bypass grafting by one surgeon between
January 2001 and Febrary 2005. Data were collected in 100 patients who had left ventricular ejection fraction
(LVEF) less than 35% (68 OPCAB; 32 On pump CABG). Mean age of patients were 62.9+9.0 years in OPCAB
group and 63.8+8.0 years in On pump CABG group. We compared the preoperative risk factors and evaluated
early and midterm outcomes. Result: In OPCAB and On pump CABG group, mean number of used grafts per
patient were 2.75+0.72, 278+0.55 and mean number of distal anastomoses were 3.00+0.79, 3.16+0.72
respectively. There was one perioperative death in OPCAB group (1.5%). The operation time, ventilation time, ICU
stay time, CK-MB on the first postoperative day, and occurrence rate of complications were significantly low in
OPCAB group. Mean follow-up time was 26.6+12.8 months (4~54 months). Mean LVEF of OPCAB and On
pump CABG group improved significantly from 27.1+4.5% to 40.7+13.0% and 26.9+54% to 33.3£13.7%. The
4-year actuarial survival rate of OPCAB and On pump CABG group were 92.2%, 88.3% and the 4-year freedom
rates from cardiac death were 97.7%, 96.4% respectively. There were no significant differences between two
_groups in 4 year freedom rate from cardiac event and angina. Conclusion: OPCAB improves myocardial function
and favors early and mid-term outcomes in patients with severe left ventricular dysfunction compared to On pump
CABG group. Therefore, OPCAB is a preferable operative strategy even in patients with severe left ventricular
dysfunction.

(Korean J Thorac Cardiovasc Surg 2006;39:184-193)
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Table 1. Demographics and preoperative characteristics

OPCAB On pump P
(n=68) CABG (n=32) value

Age 62.9+9.0 63.8+8.0 NS
Sex NS
Male 48 (70.6%) 24 (75.0%)
. Female 20 (29.4%) 8 (25.0%)
BSA 1.71+0.14 1.68%0.16 NS
LVEF 27.5£55 27.3+6.3 NS
Canadian class 2809 33456 0.01
NYHA functional class 2.8+0.9 3.1+0.7 0.043
Diabetes Mellius 37 (544%) 15 (46.9%) NS
Hypertension 42 (61.8%) 16 (50.0%) NS
Smoking 34 (50.0%) 16 (50.0%) NS
Left main disease+3 VD 60 (88.2%) 27 (844%) NS
Left main disease 17 (250%) 8 (25.0%) NS
3 VD 43 (63.2%) 19 (539.4%) NS
Priority
Elective operation 59 (86.8%) 24 (75.0%) NS
Urgent operation 6 (8.8%) 3 9.4%) NS
Emergent operation 3 4.4%) 5 (15.6%) NS
Redo surgery 0 2 (6.3%) NS
CVA 8 (11.8%) 1 (3.1%) NS
Renal dysfunction’ 6 (8.8%) 3 94%) NS
PAOD 12 (17.6%) 4 (125%) NS
s/p PTCA 14 (20.6%) 3 (9.4%) NS
Preoperative IABP 1 (1.5%) 4 (125%) 0.035
Additive EuroSCORE 6.6+3.7 69129 NS
Logistic EuroSCORE 104+144% 10.8+11.6% NS

OPCAB=Off pump coronary artery bypass; On pump CABG=0On
pump coronary artery bypass grafting; NS=No significance;
BSA=Body surface area; LVEF=Left ventricular ejection fraction;
NYHA=New York heart association; 3 VD=3 Vessel disease;
CVA=Cerebrovascular attack; PAOD=Peripheral arterial obstructive
disease; PTCA=Percutaneous transluminal coronary angioplasty;
IABP=Intraaortic balloon pump. *p value=0.067, TIncluding acute

renal failure and chronic renal failure.

53.6%)E F F 7+e] 2Fo](p=0.90)7} 814 tH(Table 1).
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Table 2. Operative data; Used grafts and number of anastomosis

OPCAB On pump p
(n=68) CABG (n=32) value
Number of used
grafts (mean) 2.75+0.72 2.78+0.55 NS
LIMA 67 (98.5%) 30 (96.8%) NS
RA ' 60 (882%) 21 (67.7%) NS’
RIMA 22 (324%) O 0.001
Sv 33 (48.5%) 29 (93.5%) 0.0001
GEA 1 (1.4%) 0 NS
Total arterial bypass
grafting 35 (51.5%) 2 (6.3%) 0.0001
Arterial grafts (mean) 221+0.64 1.65+0.56 0.0001
Distal anastomosis (mean) 3.0020.79 3.16X+0.72 NS

OPCAB=Off pump coronary artery bypass; On pump CABG=0On
pump coronary artery bypass grafting; NS=No significance;
LIMA-=Left internal mammary artery; RA=Radial artery; RIMA=
Right internal mammary artery; SV=Saphenous vein, GEA=Right
gastroepiploic artery.
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Table 3. Postoperative results

OPCAB (n=68) On pump CABG (n=32) p value
Operation time (hours) 260.1£47.6 321.24+76.6 0.0001
CK-MB (POD#1; mg/dL) 18.2+36.9 40.7+45.4 0.048
Inotrope usage (8 >hours) 9 (13.20%) 23 (71.90%) 0.0001
Postoperatvive bleeding (mL) 771.2£376.6 659.41441.7 NS
Ventilation time (hours) 1491+6.4 34.7£535 0.049
ICU stay time (hours) 58.9+20.6 113.0t115.5 0.015
Hospital stay (days) 142+10.8 21.0+222 NS
Surgical mortality 1 (1.5%) 0 NS
Complication (28 (28.0%)/100) 14 (20.6%)/68 14 (43.8%)/32 0.016
Paroxysmal atrial fibrillation 6 (8.8%) 7 (21.9%) NS*
Ventilation >24 hours 4 (59%) 8 (25.0%) 0.008
Respiratory failure ' 1 (1.5%) 4 (12.5%) 0.035
Renal failure " 3 (44%) 3 (9.4%) NS
IABP insertion 3 (4.4%) 0 NS
Pericardial effusion® 0 1 3.1%) NS
Perioperative M1 0 1 (3.1%) NS
Ventricular tachycardia/fibrillation 1 (1.5%) 1 3.1%) NS
UGI bleeding 1 (1.53%) 1 3.1%) NS
Reoperation for bleeding 0 2 (6.2%) NS

OPCAB=Off pump coronary artery bypass; On pump CABG=On pump coronary artery bypass grafting; NS=No significance; CK-MB=
Creatine kinase-MB; POD=Postoperative date; ICU=Intensive care unit; IABP=Intra-aortic ballon pump; MI=Myocardial mfarctlon UGI=

Upper gastrointestinal. *p value=0.19, TDefmed as need for more than 48 hours of mechanical ventilation or reintubation,
¥Defined as need for pericardial window formation or pericardiocentesis.
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Preop. EF (%) 27048 271+45 269+54 NS
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Fig. 1. Changes in ejection fraction. for OPCAB versus On pump
CABG. Cl=Confidence intervals; Preop=Preoperative; Imm. postop.=
Immediate postoperative; F/U=Follow-up; EF=Ejection fraction.
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Fig. 2. Actuarial survival and freedom rate from cardiac death. {=Total, A=OPCAB group; ©=On pump CABG group.
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Fig. 3. Freedom rate from cardiac-related complication and freedom from angina. &=Total; A=OPCAB group; O=On pump CABG

group.
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HAAER A9 Off-Pump CABG vs. On-Pump CABG
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