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Exploration of Renal Microcirculation Perfusion During Cardiopulmonary Bypass with Contrast-enhanced Ultrasound
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[ Abstract] Objective To investigate the alteration of renal microcirculation perfusion during cardiopulmonary
bypass (CPB) in adult patients with contrast-enhanced ultrasound (CEU). Methods Six patients undergoing

cardiac surgery with CPB and twelve patients undergoing non-cardiac surgery were enrolled and classified into CPB

group and control group. CEU images of kidney were collected at the point of 30 min after CPB or 5 min after

anesthesia induction respectively. Time intensity curve (TIC) was derived from three regions of interest (ROD):

superficial cortex, deep cortex and medulla.

Parameters including wash in slope (), area under curve (AUC) , peak

intensity (PD and time to peak (TTP) were calculated based on gamma-variant function. Results CEU showed a

significant reduction of AUC in all three regions (superficial cortex, deep cortex and medulla) during CPB,

compared with anesthetic condition. Ultrasound contrast agent-related adverse reactions were not occurred in all

enrolled patients. Conclusion Renal microcirculation perfusion was dramatically reduced during CPB, especially in

the medulla. CEU could be detected the renal microcirculation perfusion in the perioperative period of cardiac

surgery.
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Fig 1 Replenishment of microbubbles in the kidney

A CPB group; B: Control group. The top section displays the kidney after replenishment with contrast agent. A box represents a single

region of interest (ROD. Green box is superficial cortex, yellow box is deep cortex and red box is medulla. Graphic demonstration of tissue

replenishment with microbubbles over time for the three selected ROI using the Q-LLAB software is shown at the bottom
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Table 1 Clinical parameters of the subjects (x=s)
CPB group Control group P
(n=26) (n=12)
Sex (male * female) 1:5 6:6 0.316
Age (yr.) 46.67+4.56  45.75+£2.41  0.847
BMI (kg/m?) 22.124+1.50 21.3040.51 0.526
BUN (mmol/L) 4.88=+0. 35 5.37+0.51  0.530
SCr (pmol/L) 70.9842.45  68.60+4.98  0.750

CPB: Cardiopulmonary bypass; BMI: Body mass index; BUN:

Blood urea nitrogen; SCr: Serum creatine
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Table 2 Indictors during ultrasound imaging (x=+s)
CPB group Control group p
(n=6) (n=12)
MAP (mmHg) 57.674+2.33  69.75£2.25  0.004
CO (L/min) 4.0840. 26 3.9140. 16 0.567
CI (L/(min * m*)] 2.6240.11 2.4440.06 0.120
Het 0.2070.01 0.4040.01  <C0.001
T O 33.20%0.30  36.53%0.04 <C0.001

CPB: Cardiopulmonary bypass; MAP: Mean arterial pressure;

CO: Cardiac output; CI: Cardiac index; Hct: Haematocrit; T

Temperature; 1 mmHg=0. 133 kPa
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Fig 2 Parameters of time intensity curve for different renal regions in two groups (x=+s)

CPB: Cardiopulmonary bypass; AUC: Area under curve; PI. Peak intensity; TTP: Time to peak
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