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Development of the piezo-actuator pulsed water jet system for laparoscopic liver
resection
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We assessed the feasibility of a newly developed, piezo actuator driven
pulsed water jet (ADPJ) for laparoscopic liver resection in swine model. Laparoscopic liver
resection was safely performed using ADPJ without increasing surgical duration or blood loss. And we

built a prototype of ADPJ with three nozzles to improve resection speed. ADPJ with three nozzles
improved resection speed, but it was noted experimentally that its resection speed depends on the
driving voltage and pulse frequency. The physical properties of human liver were evaluated. There
were significant differences in the breaking strength among three groups (cirrhotic liver
parenchyma, hepatic vein, and Glisson’ s sheaths). It was suggested that ADPJ can be used for liver
resection in cirrhotic patients. Furthermore, animal experiments using rat model showed that ADPJ
attenuate hepatic damage more than ultrasonic surgical aspirator after liver resection.
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