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Biomechanical Test on Novel Arc Cervical Titanium Mesh with
Endplate Ring
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Abstract: Objective To establish the instability model of goat cervical vertebrae, and test biomechanical stability
of the novel arc cervical titanium mesh with endplate ring. Methods The anatomical data from cervical vertebrae
of adult goats were measured, so as to select a new type of arch cervical titanium mesh with endplate ring which
was suitable for goat cervical vertebrae. A total of 24 goats with preserved articular capsule, ligaments and
intervertebral disc were randomly divided into 4 groups. Group A (n=6, normal group) didn’t receive any special
treatment, while Group B (n=6, model group) received partial resection of C4 vertebrae as well as upper and
lower intervertebral disc. On the basis of models in Group B, Group C (n=6, experimental group) was installed
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with the novel arch cervical titanium mesh and fixed by plate and screw, and Group D ( n=6,control group) was
installed with traditional straight titanium mesh and fixed by plate and screw. The ranges of motion (ROMs) for
4 groups of specimens during flexion, extension, left/right lateral bending, left/right rotation under 2. 0 N-m load
were measured, and their three-dimensional (3D) motion stability was tested. The displacement of Group C and
Group D under 200 N compression force was measured, the stiffness was calculated, and the anti settlement
ability of the whole specimen was tested. Results The ROMs of Group A in all directions were smaller than those
of Group B,the ROMs of Group A were larger than those of Group C, and the ROMs of Group C during flexion
were smaller than those of Group D ( P<0.05). The stiffness of Group C was higher than that of Group D ( P<
0.05).The compression displacement of Group C was smaller than that of Group D ( P<0.05). Conclusions

Compared with the straight titanium mesh, the novel arc titanium mesh is more consistent with the physiological
curvature of cervical verebrae, and has better stability than the traditional titanium mesh during the most frequent
flexion activities of cervical verebrae. Moreover, compression displacement of the novel arc titanium mesh under
short-term stress is smaller than that of the straight titanium mesh, and its postoperative anti-settlement is better

than that of the straight titanium mesh, which is worthy of further experiment and clinical promotion.
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Fig.1 Measurement of goat cervical vertebrae (a) Side view,

(b) Positive view
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Tab.1 Measurement results of goat cervical vertebrae

iS4 B i34 Bl
AB/cm 3.3420. 17 EF/cm 2.21+0.09
CD/em 3.15+0. 15 fIA/(°)  82.44x3.84
AC/cm 1.34+0. 08 fB/(°)  75.16+2.81
BD/cm 1. 46:0. 08
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Fig.2 Model and design of the novel arch cervical
titanium mesh with endplate ring

(a) Design drawing, (b) Pictures
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Fig.3 Establishment and experimental process of goat cervical
spine model (a) Status after implantation of straight titanium
mesh, (b) Status after internal fixation with plate and screw,

(¢) Three-dimensional motion test, (d) Anti subsidence test

0 B8 0 G R AN B B AR A A 1 3
Fo, AR . K=P/D(P R AT .
1.5 #iELE

BEHIR FH SPSS 23. 0 B gt 4404, THE W
RIS R bR 22 30K R T 22300, P<0.05 &
INERAGIERE L,

2 HR

2.1 KLHA=4 ROM LLIR

HE 2 AT A1, A 41457 W) ROM ¥ i 2% /N T B
H(P<0.05); A 445 J 1M ROM ¥ 2 KT C 4
(P<0.05); C 7w ROM & % /NT D 4
(P<0.05),

2.2 FBLSIRSA M 5 R 58 5K M R BE bl 4%

H 5 3 Al FEDTRE SEg0 v, T — BIAR AR IR,
BRI R AT, C HRIEL D 4m, 254 4%
P22 X (P<0.05)

2.3 FBEANEERGHKMERLSE LR

&4/, CHESMNBERELT DA
(P<0.05),

K2 20N-mFEHFTFRA=HIEFEE LB (n=24)
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Tab.3  Stiffness comparison between novel arc titanium mesh

group and traditional titanium mesh group .47 :N/cm
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