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Development of off-clamp partial nephrectomy using a piezo actuator-driven
pulsed water jet system
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i We have developed a novel surgical device, a piezo actuator-driven pulsed
water jet (ADPJ) system to improve the renal function after partial nephrectomy (PN) for renal cell
carcinoma.

The breaking strength of renal capsule or the renal calix was higher than renal parenchyma in the
swine. By setting ADPJ pressure to renal parenchymal intensity, off-clamp laparoscopic PN using the
ADPJ system could be performed with little bleeding. Also, the ADPJ system resulted in less renal
damage after off-clamp PN than existing thermal coagulation devices in a rat model. Finally, the
breaking strength of the pseudo tumor capsule was higher than that of renal parenchyma in human
kidney. If the ADPJ pressure was set to the same intensity of renal parenchyma, the ADPJ system
might dissect the renal parenchyma safely, not injured the pseudo tumor capsule.
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