2020 2021

Development of an Innovative Quantitative Evaluation Method for Implant
Loosening after Spinal Surgery Correlated with Clinical Symptoms
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We have developed an innovative laxity assessment method using tomosynthesis

imaging to quantify the relative position of the spine and implants. Using this method, we
conducted this study with the goal of analyzing the laxity of spinal screws after spinal fusion
surgery in detail.

In clinical cases of lumbar spine surgery, implant laxity could be quantified by this method and a
cutoff value could be found (1.7 degrees AUC = 0.98).
Next, we verified whether this method could be used for the cervical spine. A simulated bone
experiment was performed to determine the appropriate reference point on the vertebral body side.
The results of the verification in clinical cases showed that the angle of the screw centerline to
the vertebral body could be measured in 16/21 cases (76%), and the angles under the two conditions
of supine_and upright positions were consistent. Although there was a problem with the reference
point, this technique could be used for the cervical spine as well.
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