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[Abstract] Objective To evaluate the feasibility of using trans-esophageal echocardiogram (TEE) in dynamic
monitoring of renal blood flow (RBF) in pediatric patient undergoing cardiac surgery and to identify potential factors
that affect RBF during cardiopulmonary bypass (CPB). Methods Pediatric patient (7 = 46) undergoing open
surgical repair for congenital heart defect were recruited in this study. Velocity of RBF and renal artery diameter
were measured during surgery for calculating volumetric RBF. Cardiopulmonary bypass and hemodynamic data were
recorded. Results RBF was measured successfully in 42 patients (91%). Resistance index of renal artery increased
significantly after CPB compared to the preoperative stage. A strong linear correlation was found between perfusion
volume (V,..., and RBF. Non-linear correlation was found between mean arterial pressure and RBF. Conclusion
Perfusion volume is the major factor that determines RBF during CPB. Measuring renal blood flow using TEE in
pediatric patient is highly feasible and it can serve as dynamic renal perfusion monitoring during CPB.
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Table 2 Perfusion and renal artery blood flow measurements with TEE during CPB
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Fig 1

The RI of renal artery significantly increased after CPB compared to that before CPB.

*®2

and after CPB

Before CPB After CPB

Hemodynamic parameters

Systolic blood pressure (mmHg) 90.36+10.97 93.93+11.23

Diastolic blood pressure (mmHg) 46.88+9.00  48.07410.07

Mean artery pressure (mmHg) 62.01+7.44 63.36+9.56

Heart rate (beats/min) 101+17 104+22*

LVEF (%) 64.3349.50  55.71+7.22
Renal blood flow parameters

Mean velocity (cm/s) 2449 19+11

Velocity time integral (cm) 11+4 10£5

Renal blood flow (mL/min) 251+121 2484134

RI of renal artery 0.697+0.12 0. 8940.07*

%* P<C0.05, vs. before CPB. LVEF. Left ventricular ejection fraction.

RI:

Resistance index

CPB: Cardiopulmonary bypass;

S (B B BXBE NI M E G IMEIRARF

CPB 20 min CPB 40 min CPB 60 min Mean
Perfusion rate (L./min) 1.6340.51 1.6340.49 1.5440.58 1.6140.52
Perfusion index CL./(min « m?)) 3.314+0.25 3.3440. 24 3.37+0.29 3.33+0.26
Mean artery pressure (mmHg) 44, 62+8.83 45.844+8.13 43.23%7.60 44.7748.29
Mean velocity (cm/s) 35.89+09.21 38.68+8. 87 37.47+8.65 37.29-+8.96
Renal blood flow (mL/min) 144.674113. 27 157.014115. 85 144. 444107. 49 149.254+112. 09
1 mmHg=0. 1333 kPa
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Fig 2 A linear regression showing the relationship between the CPB perfusion volume and the RBF

relationship between the CPB perfusion volume and the Vcan

Fig 3 A linear regression showing the
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Fig 4 A linear regression showing the relationship between the MAP and the RBF (r=0.224, P>>0. 05)

the relationship between the MAP and Vyea (r=0.111,P>0. 05)

MAP. Mean artery pressure
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