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Accuracy of neurosurgical robot in pedicle screw placement
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[Abstract] Objective To explore the accuracy of pedicle screw placement by neurosurgical robot in the human lumbar spine
model. Methods The front— side—view scan and three—dimensional reconstruction of the human lumbar spine model was performed on
the O—arm image system to obtain 3D—CT data which were input into the surgical robotic system to to plan the best insertion point and
direction of pedicle screw placement. The surgical robotic system registered automatically using these 3D—CT data and then placed the
pedicle screws. The accuracy of pedicle screw placement was evaluated according to the Gertzbein—Robbins classification by the 3D
fused image before and after the placement. Results A number of 39 pedicle screws was placed by the surgical robotic system in this
study. Of these 39 pedicle screws, 37 screws were completely located in the pedicle and 2 broke through the inner wall of the pedicle
within 2 mm; 16 (41.03%) screws slided inward and downward at the entry point, 6 outward and upward, 6 downward, 5 outward and
downward 4 inward and upward, 1 inward and 1 upward. The average deviation distance between the screw and the original planned path
was (1.45+0.67) mm. Conclusions The neurosurgical robot has high precision in the pedicle screw placement.
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