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Abstract Objective: By using three-dimensional finite element analysis, to establish a normal lumbar spine and an annulus
fibrosus incision model, and to analyze the changes of the stress distribution on the intervertebral disc after the annulus fi-
brosus incision under different physiological loads. Methods: A normal human 1.4/5 intervertebral disc model and an annu-
lus fibrosus incision model were established. With the aid of the analysis software, ANSYS, the normal disc and post-inci-
sion disc were analyzed with loads generated from four physiological movements, namely anterior flexion, posterior exten-
sion, lateral bending and rotation. Thus, changes in distribution on the intervertebral disc were analyzed. Results: A three-
dimensional finite element model of lumbar intervertebral disc and annulus fibrosus were constructed. Under the anterior
flexion and posterior extension loads, the stresses of both the annulus fibrosus and the nucleus were found to concentrate
at the incision site after the discectomy. Also, under all types of loads, the maximum stress values of the intervertebral
disc, nucleus pulposus and annulus fibrosus were significantly higher than that of the normal model. Conclusion: The bear-
ing capacity of the intervertebral disc after the incision of the annulus fibrosus is significantly decreased and the stress dis-
tribution of the nucleus pulposus and the annulus fibrosus is changed. which may be one of the reasons to develop the re-
currence of the intervertebral disc protrusion.
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