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Effect of follower load on facet joint contact force of lumbar spine

DU Cheng-fei', LI Jun-wei', LIU Hai-ying', HUANG Yun-peng’ (1. Tianjin Key Laboratory for
Advanced Mechatronic System Design and Intelligent Control, Tianjin University of Technology, Tianjin 300384, China;
2. Department of Orthopedics, First Affiliated Hospital of Fujian Medical University, Fuzhou 350005, China)

Abstract; Objective To study the influence of follower load on contact force of facet joints under various postures
of lumbar spine. Methods A 3D nonlinear finite element model of lumbar spine (L1-S1) was developed, with
consideration of the non-uniform thickness and nonlinear material properties of the cartilage layer in facet joints.
The model was then applied with different follower preload (0, 0.5, 0.8, 1.2 kN), under the pure moment of
7.5 N - m in different directions ( flexion, extension, lateral bending, extension and torsion). The contact forces
of facet joints on the two sides of each segment under different loading conditions were compared. The asymmet-
ric influence of follower load on contact force of facet joints was also quantitatively studied. Results The follower
preload increased the facet force under flexion-extension and bending (ipsilateral side), while decreased the
force on the contralateral facet under lateral bending. All the effects of follower load on facet force became weaker
with the increase of preload. For torsion loading, the preload had almost no effect on facet force. The greatest
asymmetric influence of follower load on facet force was under bending (ipsilateral side ), followed by flexion,
bending ( contralateral side), extension and torsion. Conclusions The follower load shows obviously different
effects on contact force of facet joints with different postures. The asymmetry of facet joints should be fully con-
sidered in biomechanical studies of lumbar spine, especially in studies on post-structures of lumbar spine under
physiological loads.
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Fig. 2 Contact force of lumbar facet joints under flexion-

extension loading (a) Flexion, (b) Extension
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