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A Comparative Study of Nonpulsatile and Pulsatile Perfusion
on Hemodynamics and Renal Function

—Centered on the patients undergoing coronary artery bypass
grafting with cardiopulmonary bypass—

Yon Hee Shim, M.D., Hyun Hwa Lee, RN.*, Choon-Soo Lee, M.D."
Joon Hee Park, M.D., Yong Woo Hong, M.D., and Young Lan Kwak, M.D.

Department of Anesthesiology, Yonsei Cardiovascular Center and Research Institute,
Yonsei University College of Medicine; *Department of Nursing,
Yonsei Cardiovascular Center and Research Institute, Yonsei University
College of Medicine, Seoul; 'Department of Anesthesiology,
Inha University College of Medicine, Inchon, Korea

Background: It has been widely believed that pulsatile flow was better than nonpulsatile flow. How-
ever it remains uncertain whether pulsatile perfusion has shown substantive clinical improvement com-
pared to standard, nonpulsatile perfusion. The purpose of this study was to compare nonpulsatile perfusion
with pulsatile perfusion on hemodynamic and renal function during and after cardiopulmonary bypass
(CPB) in the patients undergoing coronary artery bypass grafting (CABG).

Methods: Twenty patients undergoing CABG were divided into two groups, nonpulsatile perfusion
group (NP) and pulsatile perfusion group (PP). Hemodynamic data was measured at preinduction, postin-
duction, immediately after aorta cross clamping (ACC on), and 60 minutes after the start of CPB (CPB
60"). Hemodynamic variables included mean arterial pressure (MAP), peripheral vascular resistance
(PVR), plasma catecholamine (epinephrine, norepinephrine), and dosage of the vasodilator (sodium
nitroprusside). Renal parameters were urine output, and serum BUN and creatinine. They were measured
at preCPB, during CPB, postCPB, and POD 1.

Results: MAP was significantly higher in NP at CPB 60°. At CPB 60, PVR retumned to preinduction
level in NP, but was still decreased in PP. The dosage of vasodilator (sodium nitroprusside) infusion
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was significantly higher in NP than in PP. In both groups, plasma epinephrines were increased signi-
ficantly during CPB but there was no difference between the groups. Plasma norepinephrine was
significantly higher in NP than in PP during CPB. At postCPB, urine output was higher than preCPB
only in PP. At POD 1, serum BUN increased to the preCPB level in NP but was still decreased in
PP. After CPB, serum creatinine was decreased significantly in PP. There was no significant difference
in renal parameters between both groups.

Conclusion: It was suggested that pulsatile perfusion, compared with nonpulsatile perfusion, can
attenuate hemodynamic changes by decreasing release of plasma norepinephrine, peripheral vascular
resistance, mean arterial pressure and dosage of vasodilator during cardiopulmonary bypass. Pulsatile
perfusion didn’t show substantive clinical difference of renal outcome in patients without preoperative

renal dysfunction.

{(Korean J Anesthesiol 2000; 39: 811 ~817)
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Table 1. Patient Demographic Data

NP (n = 10) PP (n = 10)
Sex (m/f) 6/4 6/4
Age (YD 652 = 51 657 + 38
Body weight (kg) 611 + 74 640 * 8.1
Body surface area (m®) 1.7 + 0.1 17 * 01
CPB time (min) 106.1 + 13.1 1010 % 15.5
ACC time (min) 822 + B9 815 * 140

All values are expressed as mean + SD. NP: nonpuisatile
perfusion, PP: pulsatile perfusion, CPB: cardiopulmonary
bypass, ACC: aorta cross clamp.
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Table 2. Comparison of Mean Arterial Pressure and Peripheral Vascular Resistence between Nonpulsatile and Pulsatile

Perfusion Group
MAP (mmHg) PVR (dynes - cm’fsec)
NP (n = 10) PP (n = 10) NP (o = 10) PP (n = 10)
Preinduction 1047 + 113 949 + 14.0 1710 + 373 1654 + 390
Postinduction 89.8 + 10.7* 854 + 7.3 1652 + 425 1831 * 56
Immediately after ACC 634 + 80* 602 = 5.3* 1419 + 312* 1173 + 227*
60 min after CPB 728 + 134%7 613 + 6.7* 1660 + 532 1440 * 204*

All values are expressed as mean * SD. MAP: mean arterial pressure, PVR: peripheral vascular resistence, NP:
nonpulsatile perfusion, PP: pulsatile perfusion, ACC: aorta cross clamp, CPB: cardiopulmonary bypass. *: P < 0.05
compared with preinduction values, *. P < 0.05 compared with pulsatile perfusion group.
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Table 3. Comparison of Plasma Epinephrine and Norepinephrine between Nonpulsatile and Pulsatile Perfusion (pg/ml)

Plasma epinephrine

Plasma norepinephrine

NP (n = 6) PP (n = 8) NP (n = 6) PP (n = 8)
PreCPB 110 + 228 17 + 32 159 £ 191 159 + 118
Immediately after ACC 523 + 229* 499 + 425* 1048 + 1015*" 370 + 164*
60 min after CPB 615 + 109* 957 * B805* 1500 + 842! 634 + 386*

All values are expressed as mean *

SD. NP: nonpulsatile perfusion, PP: pulsatile perfusion, ACC: aorta cross clamp,

CPB: cardiopulmonary bypass. *: P < 0.05 compared with preCPB values, . P < 005 compared with pulsatile

perfusion group.

Table 4. Comparison of Urine Output, Serum BUN and Creatinine between Nonpulsatile and Pulsatile Perfusion Group

Urine output (ml/kg/h)

Serum BUN (mg/dl)

Serum creatinine (mg/dl)

NP (n = 10) PP(rn=100) NP (n=10) PP (n=10) NP (n = 10) PP (n = 10)
PreCPB 55 £ 23 46 *+ 2.0 150 + 44 172 + 5.6 1.03 + 025 098 = 0.24
During CPB 9.3 + 29*% 83 + 2.1% '
PostCPB 6.7 + 3.6 82 + 27 111 + 44* 114 = 47 111 * 0.89 0.80 = 0.21*
POD 1 23 + 0.8* 25 £ 06 145 *+ 4.5 134 = 51 100 = 025 0.81 * 0.21*%

All values are expressed as mean + SD. NP: nonpulsatile perfusion, PP: pulsatile perfusion, CPB: cardiopulmonary
bypass, POD 1: postoperative day 1. *: P < 0.05 compared with preCPB values.
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