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Abstract: Objective To establish the three-dimensional finite element model of human lower cervical spine C3-7
motion segments after anterior cervical corpectomy and fusion ( ACCF) surgery with titanium mesh and bone
graft, and to analyze the stability of cervical spine and stress distribution of internal fixation devices after ACCF
surgery. Methods The finite element model of cervical spine C3-7 segments after ACCF of C5 segment with tita-
nium mesh, bone graft, plate and screw fixation was established,and C3-7 segment intact model of cervical ver-
tebra was also constructed. The torque moment of 0.5, 1.0, 1.5, 2.0 N - m was applied to the ACCF surgery
model. The ROM, maximum stress in facet joint and stress distributions on internal fixation devices under flexion,
extension, lateral bending and axial rotation movement were analyzed. Results ROM of reconstructed C5 seg-
ment increased with the torque moment increasing after ACCF surgery. In the case of 1.0 N - m torque moment
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and 50 N preload, the ROM of reconstructed C5, C3-4, C6-7 and C3-7 segment was reduced by 81% , 62%,
58% and 80% compared with the intact model. The maximum stress in facet joint of reconstructed C5 segment
reduced and the stress in adjacent segments significantly increased. The stress of titanium mesh was mainly dis-
tributed on the compression side of movement, and high stress was located in the roots of screws. Conclusions
ACCF surgery can promote the stability of cervical spine, decrease the stress in facet joint of operation segment,
and has better treatment effect on easing compression from spinal cord caused by cervical spondylotic myelopa-
thy. The research results will provide some theoretical basis for clinical application of ACCF surgery.

Key words: Cervical corpectomy and fusion ( ACCF) ; Titanium mesh and bone graft; Plate and screw fixation;

Lower cervical spine; Finite element analysis
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element model of intact cervical spine C3-7, (b) Finite element
model of titanium mesh and plate-screw, (c¢) Finite element

model after ACCF surgery
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Tab.1 Material properties of the finite element model of cervical

spinal segments C3-7
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Fig.2 ROM comparisons for each segments of cervical spinal segments C3-7
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ROM comparisons for C5 reconstruction segment under
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Fig.5 Stress distributions on titanium mesh under different movements
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Tab.3 Stress and displacement on C6 vertebral superior surface-titanium mesh interface under different movements

5 i 41/ MPa {8/ pm
i HilJi AR N A AR filiE HilJ Rl ENE A AR filiE
[CP= 8.73 3.20 5.46 9.60 12.43 15.98 157 154 213 132 245 223
JE 0 5.07 20,09 13.85 811  12.60 13.84 9% 760 226 149 378 298
isy= 2.39 6.49 16.02 6.21 15.32 9.19 123 368 338 157 356 158
VEP=S 3.86 8.77 6.25 14.43 13.85 16.63 125 354 145 244 134 362

S.Mises
(Ag:75%)

+8.288]
+7269)
;

+3.066E+00

0 + 5
+1.851E-01 +2.258E-01

(a) T

(b) Jrf
6 BT TMIRETR 515375 B

Fig.6 Stress distributions on plate-screw under different movements
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Tab.4 The maximum stress of cervical joints under different movements
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