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[ Abstract] Based on DICOM images of the human body, an 1.4/5 segment three-dimensional finite element model that more
closely conforms to the anatomical structure of the human body was established to simulate the biomechanical responses of the
lumbar spine under four motion states: flexion, extension, lateral bending, and torsion. After ALL injury, the ROM of the lumbar
spine increases, with the most significant increase during extension. After ALL damage, the stress decreases and the distribution
changes. During extension, the maximum stress position shifts from the upper part of the ligament to the lower part of the ligament,
and the stress action range significantly decreases during lateral bending. After ALL damage, the strain distribution changes to

varying degrees, resulting in significant longitudinal deformation. In other motion states except torsion, the ALL strain increases, with
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the largest increase in extension and lateral bending strains. ALL mainly restricts backward extension movement, and lumbar stability

decreases after ALL injury. Patients with impaired ALL should minimize excessive extension and lateral bending movements, which

may aggravate existing injuries during extension and lateral bending movements. This simulation experiment provides support and

reference for the diagnosis and treatment of ligament injury diseases.
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Fig.1 L4/5 segment three-dimensional finite element model
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Tab.1 Element number and material parameters of finite element model

RICHGR/A R (E/MPa) EL /N4
S 51590 12 000 0.3

AR 281109 100 0.25

B2 3008 42 0.45

BR% 1648 1 0.495
Nk 220 11.4 0.4
EENE 203 9.12 0.4
ek 182 5.7 0.4
KA 300 22.8 0.4
B 145 8.55 0.4
PRI 108 4.56 0.4
ek 333 11.4 0.4
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torsion before and after ALL injury
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Fig. 4 Stress nephogram of ALL under the conditions of anterior flexion, posterior extension, lateral bending and torsion
before and after injury (healthy ALL on the left and damaged ALL on the right in each group)
(a) Rk ALL S50 5 (b)) JRAHIN ALL B J350Ais (o) MG ALL BEJ350405  (d) MUZSI ALL J 7504
(a) ALL stress distribution in forward flexion; (b) ALL stress distribution in post-extension;

(c) ALL stress distribution in side bending; (d) ALL stress distribution in torsion
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E 5 ALL SRATESEMRETHNLESH (GELMAEE ALL, GMAZHR ALL) (8D
Fig. 5 Strain nephogram of ALL in the state of forward flexion, backward extension, lateral bending and torsion before and after injury
(healthy ALL on the left and damaged ALL on the right in each group)
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(a) ALL strain distribution in forward flexion; (b) ALL strain distribution in post-extension;

(c) ALL strain distribution in side bending; (d) ALL strain distribution in torsion
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