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A Comparative Study Between On-Pump and Off-Pump
Coronary Artery Bypass Grafting on Clinical Outcomes
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In recent, many cardiac centers have preferred off-pump coronary artery bypass grafting (CABG) to on-pump CABG

to prevent the adverse effects of cardiopulmonary bypass. The present study was performed to prove beneficial effects
of off-pump CABG. Sixty adult patients scheduled for elective CABG were randomly assigned to On-pump group
(n=30) or Off-pump group (n=30). Arterial blood samples were drawn before and after the operation (Pre-OP and
Post-OP, respectively) for measuring CBC, prothrombin time, activated thromboplastine time, blood gas analysis,
creatine kinase-MB (CK-MB) level, and lactate dehydrogenase (LDH) level. Perioperative parameters including heparin
and protamine usages, complications, blood components usages, blood loss, ventilation and ICU-staying time, and
hospitalization were also evaluated. Platelet count at Post-OP was high in Off-pump group whereas CK-MB and LDH

levels were low compared with On-pump group. Off-pump group had significantly lower heparin and protamine usages,
lower total leukocyte count, higher hematocrit and hemoglobin levels, less blood loss, lower usages of blood components,
shorter ventilation and ICU-staying time, and lower incidence of pleural effusion than On-pump group. Other variables
did not significantly differ between two groups. These results showed that Off-pump CABG was a satisfactory
technique with less inflammatory reaction, less cardiac damage, less postoperative complications, and less cost.
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Table 1. Demographic characteristics in study population

. Group

Characteristics

On-pump Off-pump
Sample size (number) 30 30
Gender (male : female) 17:13 21:9
Age (year) 209241016  22.69+12.35
Perfusion rate (L/min/m?) 2.010.2 0
NT (T)? 29.03+1.07" 34.6+1.85
ACC (min)® 81.57+36.13" 0
TBT (min)? 136.30+46.03" 0
OPT (hn)?¥ 5.61+£3.94 5.6312.25
Angina (case) 24 21
MI (case)® 6 9
Preoperative LVEF (%)" 60.73+£1030  60.56x12.74
Heparine usage (mg) 25833£113.64° 96.83+32.0
Protamine usage (mg) 30433+136.51°  78.66+23.57

Data were expressed as mean =+ standard deviation (SD).

*: P<0.05 (compared with Off-pump group). a): nasopharyngeal
temperature during operation, b): aortic cross-clamping time, c):
total bypass time, d):operation time, ¢): myocardial infarction, f):
left ventricular ejection fraction
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Table 2. Preoerative and postoperative hematological aspects in two groups

On-pump Off-pump

Preoperative Postoperative Preoperative Postoperative
Total leukocyte (10°/mm®) 7.20+2.07 13.81£3.61° 6.43+1.53 10.3712.91
Red blood cell (104 mm®) 421+1.36 2.8410.86" 4.03+1.47 3.594:1.38
Hemoglobin (g/dL) 12.20+2.40 8.32+1.07" 12.57+2.39 11.28+2.04
Hematocrit (%) 36.74%5.72 25.15+1.80° 37.17£491 32.89+2.17
Platelet (10°/mm?’) 214.33+12.05 146.93+11.30" 207.13+15.84 190.20%10.13
Prothrombin time (sec) 10.79+1.62 12.15+4.50 10361143 12.08+1.27
aPTT (sec)” 26.5213.18 42.4714.50 25.89%2.11 453513.05

Data were expressed as mean £ SD. *: P<0.05 (compared with Off-pump group). a): activated partial thromboplastin time
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Fig. 1. Changes of creatine kinase-MB (CK-MB) levels in On-
pump and Off-pump group. The CK-MB level at postoperative
period was higher in On-pump group than in Off-pump group
(*, P<0.05 when compared with Off-pump group).
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Fig. 2. Changes of lactate dehydrogenase (LDH) levels in On-
pump and Off-pump group. On-pump group had significantly
higher LDH level than Off-pump group at postoperative period
(*, P<0.05 when compared with On-pump group).

Table 3. Postoperative blood gas analysis in two groups

. Group

Variable

On-pump Off-pump
pH 7.4810.01 7.41£0.01
pCO, (mmHg) 36.6417.52 38.21+5.124
pO; (mmHg) 105.16+£19.97 103.21£17.75
0, sat (%) 97451130  97.52£10.08
BE (mEq/L)” 3.241+0.70 0.060.0
Bicarbonate (mmol/L) 26.6717.28 25.49+6.51
TCO," 27.6515.62 25.49+4.37

Data were expressed as mean £ SD. a): oxygen saturation, b):
base excess, ¢): total CO, content
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(P<0.05, Table 4).

5. J|Et HE

T A Fu 2 T2 AR HlA|2EETe] A
e Bod f23H AU (P<0.05, Table 1), 5= &

AZTERZ A 2 28444 x877He v)H|9)sgTto)
AEdr 1ok FosiA FUD F9E Ak DA vjA)
9&8ko] AE o g AQTh (P<0.05, Table 5). AMYLF
= T b fY3t Aot glgla, B, AuiE,

Table 4. Volumes of postoperative blood usage and blood loss in
two groups

. Group

Variable

On-pump Off-pump
‘Whole blood (pint) 0.0320.0" 0.06+0.0
Packed cell (pint) 1.0310.01" 0.87£0.0
Fresh frozen plasma (pint) ~ 2.23+0.02° 0.610.0
Platelet (pint) 1.67£0.01" 0
Blood loss (mL) 857.831352.70" 478.01£85.61

Data were expressed as mean £ SD. *: P<0.05 (compared with
Off-pump group)

Table 5. Postoperative outcomes in two group

. Group
Variable :
On-pump Off-pump
Ventilation time (hr) 33.77+£1542°  2233+10.71
ICU-stay (hr) 106.23+£37.06°  70.48%21.50
Hospitalization (day) 20.13+8.40 20.7315.24
Arrhythmias (case) 7 6
Pericardial effusion (case) 0
Pleural effusion (case) 3 0
Fever (case) 1 0
Bleeding-reop (case)” 2 0
Wound infection (case) 1 0
Renal failure (case) 1 0
Multiorgan failure (case) 1 0
Angina symptom (case) 1 0
IABP insertion (case)® 1 0

Data were expressed as mean £ SD. *: P<0.05 (compared with
Off-pump group). a): reoperation due to postoperative bleeding,
b): intraaortic balloon pump
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