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Development of L4-L5 lumbar finite element model for analysis of laminectomy
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Abstract: To develop new method of laminectomy, a finite element analysis model was prepared. The L4-L5 lumbar analysis model

was created by using lumbar three-dimensional computed tomography image, and then added each element in stages to perform

numerical analysis. It was observed that the nucleus pulposus and capsular ligament inhibit movement during flexion, and the nucleus

pulposus and anterior longitudinal ligament inhibit movement during extension. The motion angle of lumbar spine was larger in the

model with bilateral laminectomy than in the model with unilateral laminectomy.
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Fig. 1 Cross-section of the L4-L5 lumbar vertebrae model
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Fig. 2 Rear view of the model
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Fig. 3 Motion range in flexion

Table 1 Motion angle and angle increase rate

Model Type Intact UL BL
Motion angle [°] 3.875 3.879 5.426
Increased angle
0.12 40.01
from Intact [%]




