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Finite element models predict vertebral strength of postmenopausal women WANG Liying CAl Yuezeng
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Abstract Objective A finite element study to investigate the influence of osteoporosis and disc degeneration on
the load transfer of the lumbar spine. Methods MSCT data of vertebral bodies were used to construct finite-
element analyses of L,, to determine the physiologic load transfer in the vertebrae. Analyze the influence of
osteoporosis and disc degeneration on the load distribution of vertebrae. Calculate the amount of trabecular bone at
risk of fracture F%  which are those with strains exceeding 5000 pstrain. Results Under normal intervertebral
disc status the stress distribution in I3 was like a three dimensional’ " . With decreasing BMD the trabeculae
at risk of fracture increased which is located in the center of the trabecular core. For degenerated discs load was
transferred from the trabecular core to the peripheral region especially in the anterior cortical shell the stress in the
trabecular core decreased then the percentage of trabeculae at risk of fracture decreased 83.6% in fractured
group . Conclusion Osteoporosis had no effect on the load distribution of vertebra but had a significant effect on
the amount of trabecular bone at risk of fracture which is located at the center of the core. For a degenerated disc
trabecular core carried fewer loads which decreased the amount of trabecular at risk of fracture.
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normal op fracture
Dis”
TRA COR APP TRA COR APP TRA COR APP
2.5 48.39 14.96 36.65 47.87 15.48 36.68 47.1 16.19 36.72
3.75 46.68 16.67 36.65 46.15 17.16 36.68 45.62 17.66 36.72
6.25 44.56 18.79 36.65 44.27 19.04 36.68 44.08 19.2 36.72
8.75 44.24 19.45 36.31 43.83 19.92 36.25 43.58 20.24 36.18
11.25 44.07 20.7 35.23 43.47 21.52 35.01 43.17 22.03 34.81
13.75 46.1 20.4 33.52 45.58 21.16 33.3 45.26 21.64 33.1
16.25 47.55 20.69 31.76 47 21.43 31.58 46.69 21.94 31.37
18.75 51.29 19.43 29.27 50.83 19.88 29.29 50.53 20.26 29.22
21.25 55.88 17.69 26.43 55.4 18.03 26.57 55.01 18.38 26.62
23.75 61.93 14.57 23.5 61.67 14.8 23.55 61.19 15.22 23.59
“ Dis 3 TRA trabecular core  COR cortical shell APP  posterior element the same below
3 3 %
o normal op fracture
b TRA COR APP TRA COR APP TRA COR APP
2.5 46.09 18.5 35.41 45.08 19.49 35.43 43.85 20.69 35.46
3.75 43.63 20.96 35.41 42.08 22.49 35.43 40.58 23.96 35.46
6.25 40.59 23.99 35.41 38.63 25.94 35.43 36.98 27.56 35.46
8.75 40.18 24.65 35.16 37.79 27.09 35.12 35.86 29.07 35.07
11.25 39.51 26.02 34.47 36.82 28.84 34.35 34.74 31.01 34.25
13.75 40.62 26.02 33.36 37.89 28.86 33.25 35.78 31.05 33.17
16.25 41.24 26.8 31.96 38.57 29.55 31.88 36.5 31.72 31.78
18.75 44.45 25.9 29.65 42.1 28.16 29.73 40.16 30.09 29.75
21.25 48.85 24.41 26.74 46.79 26.31 26.9 44.95 28.04 27.01
23.75 55.78 20.67 23.55 54.71 21.75 23.54 53.42 23.02 23.56
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