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The Recovery of Left Ventricular Function after Coronary Artery
Bypass Grafting in Patients with Severe Ischemic
Left Ventricular Dysfunction: Off-pump Versus On-pump

Jae Hyun Kim, M.D.*, Chan-Young Na, M.D.*, Gun Gyk Kim, M.D.*
Man Jong Baek, M.D.*, Sam Sae Oh, M.D.*, Chong Whan Kim, M.D.*

Background: Adverse effects of cardiopulmonary bypass can be avoided by "Off-pump” coronary artery bypass
(OPCAB) surgery. Recent studies have reported that OPCAB had the most beneficial impact on patients at highest
risk by reducing bypass-related complications. The purpose of this study is to compare the outcome of OPCAB
and conventional coronary artery bypass grafting (CCAB) in patients with poor left ventricular (LV) function. Material
and Method: From March 1997 to February 2004, seventy five patients with left ventricular ejection fraction (LVEF)
of 35% or less underwent isolated coronary artery bypass grafting at our institute. Of these patients, 33 patients
underwent OPCAB and 42 underwent CCAB. Preoperative risk factors, operative and postoperative outcomes,
including LV functional change, were compared and analysed. Result: Patients undergoing CCAB were more likely
to have unstable angina, three vessel disease and acute myocardial infarction among the preoperative factors.
OPCAB group had significantly lower mean operation time, less numbers of total distal anastomoses per patient
and less numbers of distal anastomoses per patient in the circumflex territory than the CCAB group. There was
no difference between the groups in regard to in-hospital mortality (OPCAB 9.1% (n=3) Vs. CCAB 9.5% (n=4)),
intubation time, the length of stay in intensive care unit and in hospital postoperatively. Postoperative complication
occurred more in CCAB group but did not show statistical difference. On follow-up echocardiography, OPCAB group
showed 9.1% improvement in mean LVEF, 43 mm decrease in mean left ventricular end-diastolic dimension
(LVEDD) and 4.2 mm decrease in mean left ventricular end-systolic dimension (LVESD). CCAB group showed
11.0% improvement in mean LVEF, 51 mm decrease in mean LVEDD and 55 mm decrease in mean LVESD.
But there was no statistically significant difference between the two groups. Conclusion: This study showed that
LV function improves postoperatively in patients with severe ischemic LV dysfunction, but failed to show any
difference in the degree of improvement between OPCAB and CCAB. In terms of operative mortality rate and LV
functional recovery, the results of OPCAB were as good as those of CCAB in patients with poor LV function. But,
OPCAB procedure was advantageous in shortening of operative time and in decrease of complications. We
recommend OPCAB as the first surgical option for patients with severe LV dysfunction.
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Off-pump Versus On-pump in Severe Left Ventricular Dysfunction
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Table 1. Preoperative status

Characteristics OPCAB (n=33) CCAB (n=42) p value
Female patient 10 15 0.622
Age (Y) 622+7.7 62.9+7.0 0.659
NYHA 0 or 1 1 5 0.220
2 10 20 0.129
3 16 15 0.265
4 6 2 0.128
CCSOorl 2 2 1.000
2 12 14 0.784
3 15 20 0.852
4 4 6 1.000
1 vessel disease 1 0 0.440
2 vessel disease 2 0 0.190
3 vessel disease 29 42 0.034
Left main disease 5 10 0.352
Stable angina 11 6 0.050
Unstable angina 22 36 0.050
Acute MI 2 10 0.037
Recent MI 9 6 0.163
Old Ml 18 22 0.852
CHF in the past 2 5 0.456
current 11 13 0.826
Preop. IABP 2 1 0.579
Urgency or emergency 4 11 0.131
Shock 2 7 0.283
Diabetes mellitus 16 27 0.170
Hypertension 21 21 0.238
Hyperlipidemia 9 9 0.556
Renal failure 7 3 0.095
Renal insufficiency 5 5 0.741
Pulmonary tuberculosis 3 5 1.000
COPD 1 3 0.626
Smoker 9 10 0.732
Ex-smoker 5 3 0.289
Obesity 1 2 1.000
PAOD 1 5 0.220
Carotid disease 5 4 0.495
Cerebrovascular disease 3 4 1.000
PCI history 4 8 0.417
Ejection fraction (%) 283+5.6 27.6+5.9 0.584
<30% (n) 13 10
<25% (n) 4 9
<20% (n) 5 7
<15% (n) 1 2
LVEDD (mm) 60.9+7.9 59.246.8 0.361
LVESD (mm) 49.61+9.6 48.5+7.1 0.629
LV aneurysm 9 8 0.398

NYHA=New york heart association class; CCS=Canadian car-
diovascular society angina class; MI=Myocardial infarction; CHF=
Congestive heart failure; Preop. IABP=Preoperative intraaortic
balloon pump; COPD=Chronic obstructive pulmonary disease;
PAOD=Peripheral arterial occlusive disease; LVEDD=Left ventri-
cular end-diastolic dimension; LVESD=Left ventricular end-
systolic dimension.
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Table 2. Operative data

Table 3. Postoperative data

Variable OPCAB CCAB p value Variable OPCAB CCAB p value
(n=33) (n=42) (n=33) (n=42)
Surgical time (min) 287.3£557 363.5%£57.1 0.000 Intubation time (d)* 3.8+39 28+27 0209
Cross-clamp time (min) - 95.6+22.0 ICU length of stay (d)* 6.414.6 6.8+11.7 0.855
Pump time (min) - 136.929.0 Postop. LOS (d)* 249+106 24.2+145 0834
Graft numbersfpatient 2.5+0.7 3.0+05 0.002 Bleeding for 24 hours (cc)* 727+480  700+492 0.819
Saphenous vein (n) 22 27 Mortality 3 4 1.000
Radial artery (n) 29 46 IABP 2 2 1.000
IMA Left (n) 33 42 ECMO 0 1 1.000
Right (n) 0 10 Postop. Ml 0 0
Both (n) 0 10 CVA 0 1 1.000
Distal anastomoses/patient  2.9%+1.1 3.8+09  0.000 ARF 0 3 0.251
LAD territory 1.6+0.6 1.6+05  0.848 Reop. for incomplete bypass 1 0 0.440
CX territory 061038 13107  0.000 Reop. for bleeding 2 3 1.000
RCA territory 0.8+0.6 1.0+0.5  0.284 Mediastinitis 0 1 1.000
Superficial W. infection 1 3 0.626

IMA=Internal mammary artery; LAD=Left anterior descending;
CX=Circumflex; RCA=Right coronary artery.
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*These data excluded the deceased patients.

ICU=Intensive care unit; LOS=Length of stay; IABP=Intra aortic
balloon pump; ECMO=Extracorporeal membrane oxygenator;
MI=Myocardial infarction; Reop.=Reoperation:, W.=Wound.

Table 4. Follow up data

OPCAB CCAB

Variable (n=28) (=35 p value

Late mortality 1 2 1.000
Recurrent angina 4 6 1.000
Readmission 6 10 0.555
Follow up echocardiography (n=30) n=36)

EF (%) 3621129 385+11.8 0443

LVEDD (mm) 56.5+8.1 548497 0454

LVESD(mm) 448+9.6 439+9.7 0717
Interval change
(Postoperative-preoperative)

EF (%) 91+108 11.0+12.6 0.517

LVEDD (mm) —43+78 —51+85 0.704

LVESD (mm) —42+86 —551+80 0592

EF=Ejection fraction; LVEDD=Left ventricualr end-diastolic di-
mension; LVSD= Left ventricular end-systolic dimension.
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