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Maneuverability evaluation system of spinal fusion devices
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Abstract: In recent years, a minimally invasive procedure, percutaneous pedicle screw (PPS) fixation, has been introduced
for the treatment of degenerative spinal disorders. However, the torque driver used for PPS fixation requires surgeons to
raise their arm when operating on patients, which increases the muscular workload. Our system visualizes the force and
torque required for tightening the plug as well as the subject’s wrist angles during the tightening motion. A screw was set
on a 6-axis force sensor to measure the force and torque in three dimensions. A goniometer was used to measure wrist
angles in two dimensions, and a video camera to capture the status of the whole arm. Four different postures were tested
for tightening the screw. In the future, muscle fatigue and a comparative study of different forms of PPS devices will lead
to the development of a comprehensive evaluation system for surgical instrumentation.
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Fig.2 Wrist angle measurement with goniometer.
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Fig.3 Tightening forces in vertical gripping.
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Fig.4 Tightening torques in vertical gripping.
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Fig.5 Right wrist angle in Y-axis direction.
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Fig.6 Right wrist angle in X-axis direction.
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