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Application of Two-step Loading and Solving Method in Finite
Element Analysis of Lumbar Disc Herniation Treated

Using Chinese Manipulation
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Abstract Objective: To simulate lumbar erection-rotation manipulation for treating lumbar disc herniation using finite ele-
ment technique and analyze the displacement and stress in lumbar intervertebral disc under two different loading and sol-
ving methods. Methods: A normal three-dimensional finite element model of L,_; was established using software’s of
Mimics, Geomagic Studio, and Ansys based on the lumbosacral CT data of a normal young volunteer. LLumbar disc herni-
ation was assumed to occur in the left rear of the intervertebral disc, and then lumbar erection-rotation manipulation was
simulated rightward, and traditional one-step loading and solving method and two-step loading and solving method were
used to calculate the stress and displacement of the nodes in the left rear of L,_; intervertebral disc, respectively. A sta-
tistical comparison was carried out to evaluate the results of two methods. Results: Based on the one-step loading and sol-
ving method, the displacement in the left rear of L,_; intervertebral disc was(—1.264 0£0. 171 5)mm, the stress value
was(0. 032 5£0. 032 4)MPa, and based on the two-step loading and solving method, the displacement was(—1.566 0+
0.169 5)mm, the stress value was(—0.004 5 4+ 0. 030 4) MPa. There were significant differences in displacement (P<C
0. 05) and stress (P<C0.05) between the two loading and solving methods. Conclusion: In finite element study on lumbar
disc herniation treated using Chinese manipulation, the calculation results of two-step loading and solving method were
more accurate in revealing the mechanical effect of manipulation on lumbar intervertebral disc.

Keywords: lumbar intervertebral disc; finite element technique; two-step loading and solving method; lumbar erection-ro-

tation manipulation
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