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Establishment of finite element model of anterior cervical transpedicular system for reconstruction of cervical stabili-
ty after subtotal resection of two segments of lower cervical spine L/ Jie ,ZHAO Liu-jun ,GAN Kai-feng, CHEN Bin-hui,
CHEN Yi-lei ,SANG Pei-ming,BEI Di-kai,FAN Teng-di ,and ZHA O Feng-dong™.* Department of Orthopaedic Surgery ,Sir Run
Run Shaw Hospital Affiliated to Medical College of Zhejiang University ,Hangzhou 310016, Zhejiang , China

ABSTRACT Objective:To establish the fixation model of anterior cervical transpedicular system (ACTPS) after subtotal
resection of two segments of lower cervical spine (C;—C;) in order to provide a finite element modeling method for anterior cer-
vical reconstruction. Methods : The CT data of the cervical segment (C,=T,) of a 30-year-old adult healthy male volunteer was
collected. Used Mimics 10.0, Rapidform XOR3,HyperMesh 10.0,CATIA5SV19 and ANSYS 14.0 to establish the three-dimen-
sional nonlinear complete model of lower cervical spine (C;—C,) as the intact group. The number of units and nodes of the com-
plete model were recorded. After the effectiveness of the complete model was verified ,the Cs and Cg vertebral subtotal resection
was performed,and the ACTPS model was established as the ACTPS group. The axial force of 75 N and moment couple of 1N -
m was loaded on the upper surface of C; in intact group and ACTPS group, the range of motion (ROM )and stress distribution in
states of flexion extension, lateral flexion,rotation was compared between two groups. Results: There were 85 832 elements and
23 612 nodes in the complete model of lower cervical spine (C;—C;) which was established in this experiment. The stress distri-
bution of ACTPS internal fixation model was relatively uniform. Comparing with the intact group, the overall range of motion in
ACTPS group was decreased in {lexion extension, lateral flexion and rotation directions, and the corresponding compensation of
adjacent C; 4 segment was increased slightly. Conclusion: The stress distribution of ACTPS fixation system is uniform, there is
no stress concentration area at the joint of screw and titanium plate , and the fracture risk of internal fixation is low. It is suitable
for stability reconstruction after anterior decompression of two or more cervical segments.
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Fig.1 Anterior pedicle screw fixation system of the lower cervical spine
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Fig.2 Three-dimensional solid model of the lower cervical spine
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Fig.3 Three-dimensional nonlinear model 3a. Anterior view 3b. Lateral view 3c. Posterior view
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Fig.5 Stress distribution of the model under different working conditions  5a. The flexion and extension stress diagram Sb. Lateral flexion stress dia-

gram 5c. Rotating stress diagram
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Fig.7 Three dimensional model of anterior cervical transpedicular system (ACTPS)  7a. Anterior view

7b. Lateral view 7¢. Top view
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