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ABSTRACT Objective: Using the method of finite element analysis, to compare the biomechanical properties between the

plate deviating from the long axis of the cervical spine and the standard placement of the plate in the anterior cervical fusion

S G IH < H R A BHTRI-BHE S (4 5 - 17TJR5SRA249)

Fund program : Gansu Province Science and Technology Plan—-Science and Technology Support Plan (No.17JRSRA249)
WIEE EER  E-mail: wy160918@sina.com

Corresponding author: WANG Yu-liang  E-mail : wy160918@sina.com



PE 7 2021 4F 4 H 45 34 555 4 ] China J Orthop Trauma, Apr.2021,Vol.34,No.4 <373 -

surgery. Methods: A healthy female volunteer was selected and CT scan (C,—T,) was performed. Using Mimics 19.0, Geomagic
Studio 2015, Solidworks 2018, Ansys Workbench 17.2 to establish a lower cervical spine (C;—C;) model and to verify the reli-

ability of the model. Subsequently , anterior cervical plates of different angles and lengths were placed to establish an anterior

cervical discectomy fusion (ACDF) model. Applying 73.6 N axial pressure and 1 NM pure moment on C; to make the model

produce flexion, extension,lateral bending and rotation activities ,observed the model stress cloud diagram and recorded the

maximum stress value of the instrument and the intervertebral mobility. Results: The lower cervical spine (C;—C;) finite ele-

ment model was established and verified against the published literature on the range of motion (ROM) of cervical spine. Effect

of steel plate offset axis on stress distribution, maximum stress value and intervertebral ROM of internal fixation apparatus was

minimal ,and the mechanical effect of steel plate offset was less in double section steel plate than in single section steel plate.

Conclusion: Little effect on the mechanical stability of the cervical spine was anticipated when the anterior cervical plate was

not perfectly aligned with the long axis of the cervical spine. If the tilt of the plate in clinical surgery is less than 20°, there is no

need to readjust the position of the plate.

KEYWORDS Finite element analysis;  Lower cervical spine;
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Fig.1 Various finite element models 1a. Finite element model of lower cervical
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1d. Double-segment steel plate models in different placement angle of 0°,10°,20°,

respectively
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