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[Abstract] Objectives: This study aimed to determine the hiomechanical feasibility of aspinous process screw
as a third anchor point in C2 for occipitocervical fixation through a finite element analysis. Methods: A
models of the upper cervical spine (CO-C3) supplied by an adult were reconstructed using computed tomogra-
phy images. The images were processed using commercially-available software, such as Mimics, Hypermesh
and Abaqus software. A nonlinear finite element model of CO—C3 had been developed and validated. Then
the C1 fracture models were simulated and occipitocervical fixation was completed. Two different fixation
techniques of occipitocervical fixation were applied. The inferior surface of the C3 vertebra was constrained
completely. Vertical load of 50N was applied on the CO to simulate head weight, and 1.5N-m torque was ap-
plied to the CO to simulate flexion, extension, lateral bending, and axial rotation. The range of motion(ROM)

of the CO/1, C1/2 and C2/3 segments of the models was measured for intact and fixation models respectively.

BT WLA 151 A4 TR (2017 45 ;2018 4 7 i H 2R 14 (2018A610259) ; Wi VL 44 B2 25 TLA B 141 (2020RC110) 5 #7 LA 2>
% FARWEFE 4 (LGF20H060007 )

FE—EEE NP (1981-), B2 @l AT BN, A58 05 0] F FESRHRLE 5 1 R

B (0574)87996113  E—mail : 18906628697@163.com

HIRVEE . B4 E-mail : weihu_ma@163.com



o [ A 2 7S 2020 4EEE 30 4255 4 1)

Results: A nonlinear finite element model of CO-C3 had been developed and validated with the normal upper
cervical spine. Since the boundary and loading conditions in these studies were comparable, we compared the
ROM of the CO-C3 segments of the intact finite element models with the results of the in vitro test to vali-
date our model. Compared with the intact model, both the bilateral C2 pedicle screw group and the spinous
process screw as a third anchor point group reduced the ROM of CO-C2 in the occipitocervical fixation.
Compared with the bilateral C2 pedicle screw group, the spinous process screw as a third anchor point group
further reduced the ROM of CO —C2 in the occipitocervical fixation except lateral bending of CO/1.
Conclusions:

In the occipitocervical fixation, the spinous process screw as a third anchor point group

combined with the bilateral C2 pedicle screw fixation may enhance the stability of the occipitocervical joint.
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L P HLPERL L (Mpa) HER /N HITEL
Components Young's modulus  Poisson’s ratio  Elements
pE 120007 0.3 35208
Cometlous tone 5007 03 97588
o 5004 0.4 9088

End plates
Ti 120000 0.3
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Figure 1 The finite element model of the occipito—cervical region with the axial spinous process screw being used as a

third anchor point in C2 for occipitocervical fixation a A-P view b Lateralview
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Table 2 The ROM in flexion, extension, lateral bending, and axial rotationof the intact finite element model of

C0-C3 segments comparingwi

th the results of the literatures
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C2/3 6.2+1.4 9.0+4.0 9.7 9.6+1.8 9.7+4.3 12.7 3.3+0.8 6.6+4.8 6.3
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Table 3 The ROM results of flexion—extension, lateral
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