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Analysis of the change of paraspinal muscle forces in accordance

with the disc degeneration at one level on the lumbar spine
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Fig. 1 Presentation of musculoskeletal FE model (a)
superficial muscle (b) whole muscle (c) deep

muscle
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Table 1 Material properties of intervertebral disc

Intact Disc Degenerated Disc
Nucleus
Bulk Modulus(MPa) 2200 22
Annulus fibrosus
Young’s Modulus(MPa) 2.0 0.4
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S;:; tensile stress in the annulus fiber at the i-th disc
Siave ; averaged tensile stress in the annulus fibers

3. sl MET

FE Esk Ik HF FHISEe] 7
S}= Table 2 9F 7Fo] LiERIL: ﬂﬁH’% AJel] ut
ZJEﬂo] 1234, 1662, 1250 N 7Fa3F3a1, <
& 679, 738, 555 N *7}"}0“4 Ay s
HHE 7|FoR HiE 15.8%, 7.5% 247+
gl Hs) e 259 Wyt 2 bf o
2 A= ) =7k 53a ok o1 Edo
Aol Wk EAs] flal) Fikae] 3 =

S8 (facet joint)2] 7152 (facet contact force)S Fig, 2
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Table 2 Calculated muscle forces (N)

Model Degeneration
Intact
Muscle Group L3-L4 L4-L5 L5-S1
Deep muscle 580.58 457.18 414.31 455.56

Superficial muscle | 29284 | 360.75 | 366.61 | 34837

Total muscle 873.42 817.93 780.92 803.92
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Fig. 2 Nucleus pressure for different level of disc
degeneration
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g. 3 Forces across a facet joint for different level of
disc degeneration

o Uekow, 309 Ha Axe] we 94
Aol WA= 3ol ThA Lepi), Hgh 94
39 EAE YdZd-E viE H3 Ednts
A Qo] A Ee] STk As o &
AU ] FHIleF HF TS 2HE W
ge & o B g A8 25w A
o)X e] aiAle Fage o Aot}

S

s

¢

=7
AT 2012 R AR-LE ISR
ANPoz gaATATe] AYs wrol Fa4
7] Z2 A A A (No.2012-0000783)

Jila)
o

g

1. Kim, Y. E., Goel, V. K., Weinstein, J. N., and Lim,
T., “Effect of Disc Degeneration at One Level on
the adjacent Level in Axial Mode,” Spine, 16(3),
331-335, 1991.

2. van den Bos, W., van Duersen, D.L., and Kingma,

1., "Non-linear behavior of the interbertebral disc,
A finite element approach," Applied Simulation
and Modelling, 2002.

Indahl, A., and Solomonow, M.,
“Sensorimotor control of the spine,” J. of
Electromyography and Kinesiology, 12(3), 219-
234, 2002.



