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Development and Validation of a Finite Element Model
of the Lumbar Segment with Detailed Facet Joint
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Abstract: Traffic accidents and sports injuries can cause low-back pain, and it is also impossible to cause
low-back pain because of increasing ages and degeneration of disc. The reasons for low-back pain are still
not very clear up to now as the extremely complex structure of joints and nervous system of spine. Many
studies show that the facet joint may be one of the various reasons for low-back pain. In this paper, the finite
element model of the lumbar spine L4-L5 of the detailed facet joint is established by the use of finite element
software Hypermesh and the point cloud data of scanning lumbar spine. The results show that the finite ele-
ment model is accurate and efficient and can provide a detailed and accurate analysis tools for the study of
spinal injuries, particularly the injuries of the facet joint.
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Eccentricity

Anterior 10mm Center Posterior 10 mm
max 22.3% 26% 34.5%
min 16.5% 20.6% 28.9%
avg 20.9% 24.5% 32.9%
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Eccentricity
no. Joint  Anterior 10mm Center Posterior 10 mm
6 L4-L5 20.14% 23.38% 32.37%
7 L4-L5 21.67% 29.45% 40.47%
8 L4-L5 24.67% 25.19% 29.84%
Mean 22.16% 26.01% 34.22%
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