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[ Abstract)

avoiding postoperative subsidence. Methods

Objective To study the biomechanical features of a new type titanium mesh cage and its effectiveness in
A new type titanium mesh cage was designed. Two three-dimensional finite
element models of anterior cervical corpectomy and fusion with new type titanium mesh cage or current type titanium mesh cage
were established. The models were tested under preliminary loading of 73.6 N to simulate cervical physical action including
flexion, lateral bending and rotation. The stress distribution of titanium mesh cage, cervical plate and adjacent vertebral end-
plates were compared between 2 models. Results Under 3 preliminary loading, comparing with current type titanium mesh
cage, the new type titanium mesh cage made the stress distribution of cervical plate decreased by 1. 48 — 3. 95 MPa
(23.5% -41.3% ), and the stress distribution of TMC increased by 0.61 —1.13 MPa (12.2% -22.2% ), and the stress
distribution of the adjacent upper vertebral endplate decreased by 0.41 —1.43 MPa (27.7% -44.9% ) , and the stress distri-
bution of the adjacent below vertebral endplate decreased by 0.91 —1.42 MPa (28.0% -38.6% ). Conclusion Anterior
cervical corpectomy and fusion with new type titanium mesh cage will be helpful for increasing the segment stability and
decreasing the possibility of postoperative titanium mesh cage subsidence.
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Fig.1 Anterior and lateral view of the new type titanium mesh cage.

2 types of titanium mesh cage were established.
Cervical plate.

d  The three-dimension finite element model of Cs corpectomy and fusion with the current type titanium mesh cage.

Fig.2 Three-dimension finite element models of Cy corpectomy and fusion with
a The current type titanium mesh cage with end caps.

b The new type titanium mesh cage. ¢
e The three-

dimension finite element model of Cs corpectomy and fusion with the new type titanium mesh cage.
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Tab.1 The stress distribution of cervical plate under preliminary loading in 2 models ( MPa)

BRI A Bk
BRI 5 T A ) 1% 3, New titanium mesh cage Current titanium mesh cage
Different area of plate i ] 5% Ji it ) et 5%
Flexion Bending Rotation Flexion Bending Rotation
LeftEqup:erior 4.46 4.62 5.40 5.94 6.54 9.32
Righ?jsj;erior 5.02 4.80 5.83 6.68 7.35 10. 04
LeftEir:fEri()r 4.86 4.56 5.62 6.32 6.63 9.47
Righ/tbi;l\;erior 4.92 4.73 5.57 6.26 6.40 9.41
i 4.82 4.68 5.61 6.30 6.73 9.56

Mean value

R2 2 FBLRLER S T 1E A RS T L) 20 A 15 B (MPa)

Tab.2 The stress distribution of titanium mesh cage under preliminary loading in 2 models ( MPa)

B LR I BAT BRI
ek ) S T A [ New titanium mesh cage Current titanium mesh cage
Different points of cage T JE B3 i M 1
Flexion Bending Rotation Flexion Bending Rotation

1 6.57 6.52 5.51 4.95 5.64 4.91

2 6.13 7.71 5.94 4.79 6.24 5.34

3 6.97 7.56 5.73 5.43 6.52 5.22

4 5.93 6.73 5.68 5.37 6.14 5.13

5 6.28 6.63 5.52 5.24 5.83 4.82

6 5.49 6.48 5.26 4.83 5.72 4.56

St 6.23 6.94 5.61 5.10 6.02 5.00

Mean value
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Tab.3 The stress distribution of C, vertebral lower endplate under preliminary loading in 2 models ( MPa)

SHTI Ak I PATER Y
Cy FEpAHE AR New titanium mesh cage Current titanium mesh cage
Different area of C,
vertebral lower endplate Jit iy e % Ji e %
Flexion Bending Rotation Flexion Bending Rotation
ZEHI 1.87 2.42 1.25 3.24 4.01 1.64
Left anterior
ot
Left middle 1.95 2.63 1.13 3.12 3.93 1.72
%R . 1.94 2.32 0.94 2.67 3.84 1.47
Left posterior
T
Middle anterior 1.56 1.58 1.22 2.62 3.10 1.52
Erp
Middle middle 1.46 1.56 1.26 2.24 2.75 1.42
s
Middle posterior 2.06 1.72 1.08 3.82 3.23 1.38
GLUN 1.79 1.13 0.89 3.36 2.74 1.45
Right anterior
fith
Right middle 1.82 1.22 0.92 3.28 2.82 1.34
. Gl . 1.91 1.34 0.93 2.72 2.39 1.42
Right posterior
i 1.82 1.77 1.07 3.01 3.20 1.48

Mean value
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Tab.4 The stress distribution of Cg vertebral upper endplate under preliminary loading in 2 models ( MPa)

R AR
Co b2 fiaeii B it New titanium mesh cage Current titanium mesh cage
Different area of Cg - -
vertebral upper endplate Ji IE OHIJE '}ﬂ% Ji E {JHIJE }ﬂ%
Flexion Bending Rotation Flexion Bending Rotation
.EHU‘ . 2.67 3.68 2.18 3.10 4.61 2.83
Left anterior
Zep
Left middle 2.62 3.13 2.03 3.16 4.43 2.74
,EE . 2.24 3.02 1.75 4.15 4.83 2.92
Left posterior
SRl
Middle anterior 2.78 2.01 2.22 3.25 3.46 2.46
i
Middle middle 2.36 1.67 1.67 3.24 3.34 2.37
s
Middle posterior 2.28 2.34 1.58 4.40 3.82 3.68
R 2.72 1.34 1.97 3.36 2.78 2.65
Right anterior
At
Right middle 2.67 1.67 1.88 3.28 2.67 2.42
. Aii . 2.62 1.46 1.76 3.92 3.16 3.13
Right posterior
9t 2.55 2.26 1.89 3.54 3.68 2.80
Mean value
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