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Step-wise ramping and pause protocols on reducing ESWL-induced renal injury:a

randomized control study
LI Jian,ZHANG Jing.XU Ji-dong, YANG Jia-wei, ZHANG He, HU Chuan-yi,JIANG Ning
(Department of Urology,Gongli Hospital of Pudong New Area of Shanghai, Shanghai 200135, China)

ABSTRACT :Objective  To evaluate the effects of different step-wise ramping protocols on the reduction of renal injury in
patients receiving extracorporeal shockwave lithotripsy (ESWL). Methods A total of 120 patients with solitary radiopaque
renal stones <C15 mm were recruited prospectively and randomized into 3 groups:group A received standard step-wise ramping
protocol, group B received step-wise ramping and pause protocols,and group C received slow step-wise ramping protocol. Spot u-
rine samples were collected before treatment,and 2 h,24 h,48 h,1 w and 2 w after treatment to monitor the levels of neutrophil
gelatinase-associated lipocalin (NGAL) and cystatin C (Cys C). Visual analogue pain score (VAS) was collected before and af-
ter lithotripsy. Stone-free rate (SFR) and complication rate were compared 2 weeks postoperatively. Results The 3 groups
had comparable baseline data (urine NGAL,Cys C, VAS) ,and the treatment outcomes (SFR,complication rate) were also com-
parable 2 weeks postoperatively (P=>0.05). The increase amplitude of NGAL and Cys C in group B and C (P<C0.001) was sig-
nificantly lower than in group A. The VAS was significantly lower in group C than that in group A and B (P<C0.001).Conclu-
sion  Step-wise ramping with pause protocols and slow step-wise ramping protocol led to significant decreases in ESWL-in-
duced renal injury with acceptable treatment outcomes. Slow step-wise ramping protocol had higher patient acceptance due to
lighter pain feeling.
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It K AE 6(15.0) 2(5.0) 3(7.5) 2. 602 =>0.05
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