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Development of laser resonance frequency analysis of pedicle screw stability
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In order to develop a laser resonance frequency analysis (RFA) system
involving a laser system to quantitatively diagnose the strength of placement in bone during
surgery, the relationship between bone and implant friction was investigated for vibrations induced
by laser irradiation. Based on the results obtained, a simplified model using the finite element
method was examined. However, it was found that variations in the setting parameters of the
foundation had a large impact on the results of the natural vibration analysis, and that there was a

large variation in the construction of the simplified model and in the estimation of the
installation strength by the model. Therefore, machine learning was used to extract the vibration
parameters necessary to estimate the installation strength.
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