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Abstract Objective: Focusing on current clinical needs to design and construct a system of robot-assisted
flexible ureteroscopy (RAFURS), which aimed to ease the manipulation process, enhance the stability, improve
the ergonomics and shorten the learning curve. Method: We designed a surgery system of RAFURS and construc-
ted the engineering prototype, and it was evaluated by experiments on the 3D-printed renal stone models and by
the animal experiment on porcine, which was used to validate the feasibility and efficacy of RAFURS. Result: The
surgery system of RAFURS was designed based on master-slave model and the engineering prototype was pro-
duced successfully. All kinds of movements of RAFURS by mechanical control and optical fiber delivery systems
assisting in the delivery and withdrawal of laser fibers were achieved. The experiments on the 3D-printed renal
stone models and animal experiments on porcine objectively evaluate the motion control effect and operation per-
formance of RAFURS. Conclusion: The surgery system of RAFURS developed in this study provides a suitable
and safe platform for manipulation of flexible ureteroscopy, which eases the manipulation process, enhances the
stability and improves the ergonomics compared with classic flexible ureteroscopy.
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