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Abstract Using robotic surgery system in the transpedicular screw path drilling would be helpful for 

alleviating the burden of surgeons and guarantee the correctness, stability and safety of operations. Focusing 

Firstly, a 6 degree of freedoms in-serial surgery robotic arm and a bone drilling device with force sampling 

were designed to meet the requirements of spinal surgeries, such as the operational safety, the range of the 

operation area, the positioning of patient and installation space issues. Secondly, for the precise control of robot in 

positioning and path drilling process, some key technologies were studied and then the image navigation system 

was built. Finally, the safety, accuracy and feasibility of developed robotic spinal surgery system RSSS-II were 
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satisfy the clinical requirement. 
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Fig. 1 Process of transpedicular xation surgery
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Fig. 4 Bone drilling device with thrust force feedback
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Fig. 2 Geometric model of the surgical robot
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Fig. 3 Intraoperative positioning of the robot and patient
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Fig. 5 Results of 3D reconstruction with different samples
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Fig. 6 Schematic diagram of image registration
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Fig. 7 Coordinate system of navigational positioning
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Fig. 8 Experimental setups and wax mould
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Fig. 9 Planned paths in positioning experiments
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Fig. 10 Results of positioning experiments
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Fig. 11 Presision analysis of transpedicular screw path

drilling
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Fig. 12 Path planning in the UI of navigation software
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