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The Comparative Study of on Pump CABG during Pulsatile (T-PLS™) and
Nonpulsatile (Bio-pump™) Perfusion

Young Woo Park, M.D.*, Keun Her, M.D.*, Jae Ung Lim, M.D.*, Hwa Kyun Shin, M.D.*, Yong Soon Won, M.D.*

Background: Pulsatile pumps for extracorporeal circulation have been known to be better for tissue perfusion than
non-pulsatile pumps but be detrimental to blood corpuscles. This study is intended to examine the risks and benefits
of T-PLS™ through the comparison of clinical effects of T-PLS™ (pulsatile pump) and Bio-pump™ (non-pulsatile
pump) used for coronary bypass surgery. Material and Method: The comparison was made on 40 patients who
had coronary bypass using T-PLS™ and Bio-pump™ (20 patients for each) from April 2003 to June 2005. All of
the surgeries were operated on pump beating coronary artery bypass graft using cardiopulmonary extra-corporeal
circulation. Risk factors before surgery and the condition during surgery and the results were compared. Resuit:
There was no significant difference in age, gender ratio, and risk factors before surgery such as history of diabetes,
hypertension, smoking, obstructive pulmonary disease, coronary infarction, and renal failure between the two groups.
Surgery duration, hours of heart-lung machine operation, used shunt and grafted coronary branch were litlle different
between the two groups. The two groups had a similar level of systolic arterial pressure, diastolic arterial pressure
and mean arterial pressure, but pulse pressure was measured higher in the group with T-PLS™ (4615 mmHg in
T-PLS™ vs 35+13 mmHg in Bio-pump™, p<0.05). The T-PLS™-operated patients tended to produce more urine
volume during surgery, but the difference was not statistically significant (9.7+3.9 cc/min in T-PLS™ vs 8.9+36
ce/min in Bio-pump™, p=0.20). There was no significant difference in mean duration of respirator usage and 24-hour
blood loss after surgery between the two groups. Plasma free Hb was measured lower in the group with T-PLS™
(245+21.7 mg/dL in T-PLS™ versus 46.8+23.0 mg/dL in Bio-pump™, p<0.05). There was no significant differen-
ce in coronary infarction, arrhythmia, renal failure and morbidity rate of cerebrovascular disease. There was a case
of death after surgery (death rate of 5%) in the group tested with T-PLS™, but the death rate was not statistically
significant. Conclusion: Coronary bypass was operated with T-PLS™ (Pulsatile flow pump) using a heart-lung ma-
chine. There was no unexpected event caused by mechanical error during surgery, and the clinical process of the
surgery was the same as the surgery for which Bio-pump™ was used. In addition, T-PLS™ used surgery was
found to be less detrimental to biood corpuscles than the puisatile flow has been known to be. Authors of this
study could confirm the safety of T-PLS™.

(Korean J Thorac Cardiovasc Surg 2006;39:354-358)
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Table 1. Patients characteristics

T-PLS™  Bio-pump™
group group p value
n=20) (n=20)
Age (years) 61.2+89 644167 0.187

Gender M : F) 11:9 10 : 10 0.759
DM (%) 11 (55) 8 (40) 0.355
Hypertension (%) 16 (80) 14 (70) 0.478
Smoker (%) 9 (45) 8 (40) 0.355

LVEF (%) 43+15 44+9 0.423
Number of diseased vessel 2.4+0.6 2.6+0.7 0.264
COPD (%) 1 (5) 1 (5) 1.0
History of CVA (%) 1 (5 2 (10) 0.560
Renal failure (%) 1) 1 (5 1.0

DM=Diabetes mellitus; LVEF=Left ventricular ejection fraction;
COPD=Chronic obstructive pulmonary disease; CVA= Cerebrova-
scular accident.

g, Hg =43k
(Table 1).
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Table 2. Intraoperative data

Table 3. Postoperative results

T-PLS™ Bio-pumpTM T-PLS™  Bio-pump™

group group  p value group group  p value

(n=20) (n=20) (n=20) (n=20)
Operation time (min) 288+79 30759 0.454 Ventilation time (hr) 63+49 105+104 0.138
CPB time (min) 96145 152+138  0.130 Blood loss (mL) 609497 7831469  0.281
No. of used graft 2.0+04 24+07 0.182 Plasma free Hb POD#1
No. of distal graft 2.6+0.7 29+0.7 0.142 (mg/dL) HASE2LT 4685230 0021
LAD-LIMA flow (mL/min) 45+22 49+27 0.656 Perioperative MI (%) 1 (5) 105 1.0
Systolic ABP (mmHg) 96+13 91+17 0.324 Arrhythmia (%) 3 (15) 2 (10) 0.643
Diastolic ABP (mmHg) 50£9 57+11 0.182 Renal dysfunction (%) 0O 0 0) NS
Mean ABP (mmHg) 6711 68+12 0.582 Stroke (%) 0 0O NS
Pulse pressure (mmHg) 46+ 15 35+13 0.027 ICU stay (hr) 49.1+379 838%117.6 0.267
Urine output/min (cc) 9.7+3.9 89136 0201 Hospital stay (day) 12027 142+32 0430

‘ Mortality (%) 1 (5 0 (0 0.324

ABP=Arterial blood pressure.
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POD#1=1% postoperative day.
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