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Finite element analysis of bending and standing manipulation in the treatment of lumbosacral joint disorder WANG
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ABSTRACT Objective:To analyze the displacement,stress and mechanism of lumbosacral joint disorder patients after
bending and standing manipulation in the finite element model. Methods: A three-dimensional finite element model of a pa-
tient with lumbosacral joint disorder was established. The finite element analysis method was used to observe and analyze the
three loading conditions of the model : axial,34 degree inclined upward and vertical upward. Results:In the lumbosacral joint
disorder model , the Ls vertebral body was concentrated in the middle of the lower endplate ,the intervertebral disc was concen-
trated in the center of the intervertebral disc,and the stress of S, and related structures were concentrated in the anterior and
posterior edges of the vertebral body. After simulated manipulation, stress mainly concentrated in the anterior,posterior and
central circular areas of Ls vertebral upper endplate. The posterior structures of vertebral body concentrated in the ventral part
of pedicle ,isthmus and dorsal part of lamina. The stress of intervertebral disc dispersed in the posterior edge of vertebral body.
Displacement results : In the lumbosacral joint disorder model, the left transverse process,the upper and lower articular process
and the left part of spinous process were significantly displaced to the left,and the intervertebral disc was protruded forward.
After simulated manipulation,the lower notch of Ls vertebral body moved forward and upward; the area of intervertebral fora-
men increased ; the inferior articular process of Ls vertebral body moved forward ; the superior articular process of sacrum moved
forward and downward ;the distance of articular process joints increased ;and the displacement of sacrum concentrated on the
posterior edge of vertebral body and the median sacral crest. Conclusion : Successful lumbosacral joint modeling can be carried
out by finite element analysis, and the mechanism of bending and erecting manipulation is clear,which is effective and safe for
the treatment of lumbosacral joint disorders.
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Fig.1 Lumbosacral joint disorder patient , three-dimensional finite model
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Tab.1 Material properties of finite element model

HR AL b (E2/MPa) HEEVYZ
BB H 12 000 0.3
N =T 100 0.2
£F £ 31 42 0.45
B 1.0 0.499 9
AR 500 0.25
KA 10 0.3
HIENE 20 0.3
IEEN L 70 0.3
) 50 0.3
T 28 0.3
) B 28 0.3

TE = SRR A i < T R AE Y AR IR B s AR A 1) R R AL 2
A AR 1) 77 5 2 1o 107 AR ) LU R 26 X, 2 S WA A 1) 72
SRPE L

Note: *“Modulus of elasticity:ratio of stress to strain. *Poisson ratio,also
known as transverse deformation coefficient,is the absolute value of the
ratio of transverse strain to longitudinal strain of materials and the elastic

constant reflecting transverse deformation of materials
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Fig.2 Lumbosacral joint disorder patients, patients with Ls vertebral body surface on the weight of two-thirds of the axial compression load of 463.8 N
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Fig.3 Lumbosacral joint disorder patients, patients with Ls vertebral body surface on the weight of two-thirds of the axial compression load of 463.8 N

displacement map
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Fig.4 Lumbosacral joint disorder patients,34 © direction put forward above Ls spinous process 186.10 N load stress pattern

U, Magniude | U, Magrilude
+4.785e+00 i e oy +d, 7852 +D0
+4.186 + 0D g y: -y +4.186=+0D
+1.987e 400 oy : ' s A +1.587e+ 00
41,585+ 00 \ : Ve S i +]. 585+ 00
+1.150e + 00 ; [ - 5 : +1.190=+0D
+2. 73400 : 7 3 £, i +2.791=2400
+2.152¢ 400 A k +2.1922 400
+1.9%e+00 ] , 1% +1.934e 400
+1.59%+00 b e : ek 1 +1.5952+00
+1.196+00 . ] +1.196=+00
+7.97%-01 - : =y +7.975-01
+1.987e-01 ST +1.987¢-D1
+0.000e + 00 > +0.000= + 00

5 MEHROC T KRR , Ls RSN I 1] B b J5 34°75 1) 186.10 N i i1 {3 7 437 [&]

Fig.5 Lumbosacral joint ler patients, 34 ° direction put forward above Ls sp SP . oad cement distribution
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Fig.7 Lumbosacral joint disorder patients, applying vertical sacral auricular surface of 2 215.66 N load displacement map
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