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Abstract: Based on the finite element method, the effect of osteoporosis on lumbar fusion
surgery under vibration conditions was explained from a clinical perspective using such indicators
as stress, segmental lordosis angle, and intervertebral disc height. It was found that when the
human body is exposed to a vibrating environment, the segments undergoing lumbar fusion
surgery may cause other vertebral segments to become unstable. This instability significantly
increases the risk of other segments developing diseases, failure of the fusion device, failure of
the fixation device, and reduced lumbar stability. From the perspective of the effectiveness of
lumbar fusion surgery, osteoporosis leads to bone cells in the fusion segments being exposed to a
more adverse vibrational growth environment, resulting in poorer fusion outcomes.
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Fig. 3 Dynamic characteristics at the adjacent segments in the models
(a)—HEM] S AR T R 5 (b)—HEM B ARIE 5 () —HEMI SRy i R AR s (d)—HEN] BN 4RI .

Miseshy }J/MPa Mises)y, J7/MPa
1.100 1.298
011 193
0.923 1.087
0.834 4 0.982
0.745 @ 0.877
0.657 @ \ 0.771
0.568
0.479 A 0.561 /4
0391 2 0.45:
0.302 0350
023 TLIF TLIF-OST 0340 TLIF TLIF-OST
0.036 0.034
1.2 1.4
—TLIF — —TLIF-OST —TLIF - -TLIF-OST
11 \ Max1.10(104%) 13} ,n‘Max1.30’Q’15%)
0, -
E ‘Maxl.O?(IQOA;) Lol N7 i )\ ,/ \
=10 I
R ! Vo Max1.131006%)
&l L1r \ / \
0.9 \ -7 V!
I 1.0t
0.8 0.9}
0'70 0‘.2 0‘.4 0‘.6 0.8 0'80 0‘.2 0.4 0‘.6 0.8
B &/ B /s
C)) (b
B4 HEIDEE T RER SH Bh 500 B
Fig. 4 Dynamic response of the stress at the fused segments in the models
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