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Finite element method analysis of anteflexion traction on various angles for the treatment of cervical spine WANG
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ABSTRACT Objective:To analyze the data of angle variation on traction based on a finite element model of complete cer-
vical spine with straight physiological curvature,and try to give experimental reference and suggestion in treating cervical
spondylosis. Methods: A 43-year-old female patient with straight cervical spine was chosen and the CT scan data were collect-
ed. By using specially designed modeling system,a high quality finite element model of complete cervical spine with straight
physiological curvature is generated,which included ligament and muscle according to anatomy. After the model was con-
firmed, traction was loaded with angle 0°, anterior 5°,10°,15°,20°,25°, to observe the data of distance change on between ad-
jacent intervertebral foramen, processus articularis ,uncovertedral joint,intervertebral discs,and stress of anulus fibrosus and
nucleus pulposus. Results; When the angle was 0°-15° ;the distance between intervertebral foramen, Luschka joint and pro-

cessus articularis posterioris was enlarged , the tensile stress was adequate and compressive stress was small. It met the clinical

requests. Conclusion ; 0°—15°anterior position is suggested for the treatment of cervical spondylosis .
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Fig.1 X-ray film and 3D model of the patient with straight cervical spine

1a. Lateral X-ray film 1b. 3D models of cervical vertebra segements and

neighboring bones
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Fig.2 Construction of ligments and muscles of cervical spine
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Tab.1 Ligments and muscles setup in 3D finite element
models of cervical spine
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Fig.3 Finite element model of complete segement of cervical spine
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Tab.2 Distance change on Y and Z direction between adjacent intervertebral foramen with various angles (mm)
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Tab.3 Distance change of processus articularis and uncovertedral joint on Z direction with various angles(mm )
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Tab.4 Distance change on Y and Z direction of intervertebral discs with various angles(mm)
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Tab.5 Maximum tension stress and maximum compressive stress of nucleus pulposus with various angles
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