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Influence of translational dislocation of single-segment cervical vertebral body on the stresses of main struc-
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ABSTRACT Objective:To explore the influence of translational dislocation of single-segment cervical vertebral body on the stresses of
main structures of cervical vertebra. Methods: A healthy volunteer without cervical lesions was selected. The spiral scanning was performed
on the volunteer by using GE 64 — MSCT with 0. 625 — mm slice thickness from skull base to inferior border of C, vertebral body,and the to-
mographic image processing was carried out. Based on CT scanning data, a three-dimensional(3D) finite element model of normal cervical
vertebra was built by using 3D finite element modeling and processing software ,and its validity was verified. The translational dislocation of
single-segment cervical vertebral body was simulated in the 3D finite element model of normal cervical vertebra,and a 3D finite element

model of translational dislocation of single-segment cervical vertebral body was obtained. The influence of translational dislocation of single-
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segment cervical vertebral body on stresses of main cervical structures including vertebral artery,spinal cord,zygapophyseal joint and inter-
vertebral disc was observed by using Abaqus6. 10 finite element analysis software. Results ; The 3D finite element model of normal cervical
vertebra involved 744,628 units and 248,212 nodes and included important anatomical structures such as cervical vertebral body, vertebral
plate , spinous process , transverse process , articular process , intervertebral disc, vertebral artery, spinal cord and ligament , moreover, the mod-
el had very realistic appearance and good range of motion including anteflexion, backward extension,rotation and lateral flexion,which were
basically consistent with the literature data. The stresses of vertebral artery,spinal cord, zygapophyseal joint and intervertebral disc can be
affected by translational dislocation of single-segment cervical vertebral body. The vertebral artery had high-to-low increased stress when
translational dislocation was performed on C, (42.81 Pa) ,C,(30.62 Pa)and C;(21. 19 Pa)in turn. The spinal cord had high — to — low in-
creased stress when translational dislocation was performed on Cq(32.12 Pa),Cs(30.46 Pa)and C, (5.59 Pa)in turn. The stresses of su-
perior and inferior zygapophyseal joints and intervertebral discs can be affected by translational dislocation of single-segment cervical verte-
bral body,and the stresses of inferior zygapophyseal joint and intervertebral disc were greater than that of superior zygapophyseal joint and

intervertebral disc. Conclusion: The stresses of main structure of cervical vertebra, including vertebral artery, spinal cord, zygapophyseal

joint and intervertebral disc,can be affected by translational dislocation of single-segment cervical vertebral body.

Keywords cervical vertebrae ;cervical spondylosis;mild malposition of bone and joint;stress, mechanical ; finite element analysis; biome-

chanics
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