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Analysis on 3D finite element of the degenerative lumbar spondylolisthesis (Q/ Zhen-xi, MA Yingfeng.
Fujian College f TCM( Fuyian Fuzhou, 350003, China)

Abstract Objective: To inquire into the stress distribution and changes of the degenerative lumbar spondy-
lolisthesis. Methods: A 3D model of the lumbar spondylolisthesis was created according to CT sectional images
of the L4 to Ls spondylolisthesis, W hen adding the relative loading on the model, the condition of 3 kinds of
postures were imitated, such as flexive, extensive and vertical positions. The stress state of every segment of the
Lsto Lsspondylolisthesis was calculated and analysed. Results: (MDAfter spondylolisthesis generated, the com-
pressive stress mainly distributed in anterior segment of Ls vertebra. @The shear stress in intervert ebral disc
mainly dstributed in annulus fibrosuses and the shear stress distributed in anterior segment of intervertebral
disc were the greatest in vertical condition. GShear stress on facet joints was greater than that on interverte-
bral disc in whatever condition. @Von Mises stress on the pars interarticularis was intensive, and the most in-
tensive Von Mises stress in extension, so it was the greatest possibility to be destroyed in extension, Conduw
sion: A fter lumbar spine is displacing tow ard anterior, the compressive stress transfers the posterior parts to the
anterior parts of the lower vertebral body. The average shear stress on facet joints is 7. 2 times to that on inter
vertebral disc, the ratio of total shear stress between intervertebral disc and facet joints is I 1. 86. Shear stress
mostly distributed in facet joints. T he pars interarticularis has intensive Von Mises stress, and especially the
most intensive stress in extension.
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Tab.1 Material properties in motive segment of

the lumbar spine

E(kg/ cm2) U G= E/(2(1+ 1)) (kg/ em?)
1.ox 10> 0.20 4. 17% 102
1.2x 100 0.30 4. 62x 10*
L2x 100 0.25 4. 80% 10*
31x 1 0.40 1. 11x 102

2.0 0. 49 6.70x 107!

3.5x 100 0.25 1. 40x 10*
5.0x 100 0.30 1. 92x 102
3.5x 100 0.25 1. 40x 10*
2.5x 1P 0.25 1. 00x 102
2 (N)

Tab.2 The tensile force on the ligament by degenerated
intervertebral disc( N)

0 0 68. 674

0 34. 084 0

0 21. 903 0

0 11. 593 0

0 4. 964 0

0 22. 434 0

0 11. 751 0
1.3 :@© ,

1800 N; @ ,1 800N 60 N*M
E) ,1 800N - 60 N*M
14
, Ls

(x £, ke/ em?)
Tab. 3 Stress distributed in intervertebral disc and
facet joints under different conditions( x *s, kg/ cm?)

27. 5716, 39* & 10. 601, 75¢% 4.86%. 23%
0. 3130. 08 0. 1930. 05 0. 1610. 05
5. 424 7% 6. 4613, 41% 8.0744. 97¢

14. 60£11. 70* 7. 6043. 70 5.00%1. 20

163. 40£105. 80 ©* 52. 60430. 60 *121. 60492. 60 **
86. 70059, 964 *  54. 70138. 95*  82.8(57. 994 *

¥ ,P<
0.01;" ,P< 0.05;
& , P<0.01; °
,P<0.01; 4

,P< 0.05; © ,P<0.01;*

, P< 0.05; %

,P< 0.05
2.3 M 4

4 M (x L5, kg/ em?)
Tab.4 Von Mises stress distributed in pars interarticularis,
pedicles and lamina of vertebral arch(x Ls,kg/ cm?)

204. 7t 184. 199 161. 8X154. 09° 418. 0£423.3Y°9°

78. 8£25.3° 59.13124.2°  139.2%47.97©
26.8%g 3" 12.7%3.7 33.4%9 g%
Y , P< 0.01
P< 0.05;" , P< 0.05;
* ,P<0.01; °
;P<0.01; © , P<
0. 05
3
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