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[Abstract] Objectives: To evaluate the biomechanical properties of a new titanium rubber cervical disc
prosthesis. Methods: A new metal rubber cervical disc prosthesis was produced, the electron microscope was
used to observe the prosthesis’ surface structure, and the mechanical properties as well as the fatigue proper-
ties were tested. 24 fresh sheep cervical spine specimens were used, and procedured by C4/5 intact, re-
placement, artificial disc replacement(ADR), anterior cervical discectomy and fusion(ACDF) treatment subse-
quently, 2.5Nm stress was added as load simulation, the range of motion(ROM) of the involved segment and
adjacent segments were measured in flexion, extension, lateral bending and rotation. Results: The prosthesis
had a porosity rate of 60%-80%, the pore size was 90-500pum, and the elastic modulus amount was about
TMPa. After the fatigue test(cycle times of 500x10* times, the limit load was 200N), there was no incidence
of prosthesis fracture or no height loss. The ROM in the replacement group was significantly greater than that
of the intact group(P<0.05), the ROM of the ACDF group was significantly less than that of the intact group
(P<0.05), while the ADR group showed no significant difference compared with the intact one(P>0.05). For the
superior adjacent segment, mno significant difference was noted between the ADR group and intact group (P>
0.05), while the ROM of ACDF group was greater than that of the intact group(P<0.05). For the inferior adja-
cent segment, in ADR group, there was no difference in flexion compared wtih intact group(P>0.05), extension
ROM less than intact group(P<0.05), lateral bending and torsionmotion more than intact group(P<0.05), but the
change was smaller than the ACDF group(P<0.05). Conclusions: The titanium rubber artificial cervical disc
prosthesis is a new homogeneous elastic porous material which can reconstruct the cervical spine stability and
preserve the ROM.
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Figure 1 Titanium metal rubber cervical disc prosthesis

Figure 2 Preparate sheep cervical specimen use polymethyl

methacrylate embedding The sheep cervical spine in the special metal cups, and make the specimens strengthen by 2

Kirschner wires Figure 3 The biomechanical test, the specimens were fixed in WDW-222 biomechanical machine, for

flexion and extension, torsion test, take three times the average value measured for results Figure 4 a Representative

images of SEM. The surface of disc prosthesis is covered with TiO, coating and apatite crystals b The surface of TiO,

coating without shedding after the fatigue test
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*1 C4/5 HEEFE ROM (w#s,°)
Table 1 The range of motion of C4/5 in flexion/extension, lateral bending, and axial rotation
21541 T Jei /e ik A e iy i3 11 ligk Axial
Group Flexion Extension Lateral bending(L)  Lateral bending(R)  Axial rotation(L) Rotation(R)
g
Inteat 3.210+1.880 4.462+1.742 3.715+1.359 3.631+1.431 3.714+0.833 3.461+0.709
i 4 . @ . @ . @
%E%iiff'ﬂ 4.729+0.840" 4.768+1.806" 4.753+2.528" 4.937+2.964" 4.878+1.423" 4.714+1.608"
4
E;&%ﬁﬂ 2.495+1.375 3.572+1.713 3.440+1.035 3.364+0.835 3.105+0.607 3.093+0.502
V“JAEZ]:%'F?H 1.061+0.346" 1.401x0.767% 2.857+0.529% 2.687+0.3617 1.534+0.316" 1.510+0.461%

(D5 C4/5 58 B A ILE P<0.05
Note: DCompared with C4/5 intact group, P<0.05

#2 C34FEEFE ROM (x5,%)
Table 2 The range of motion of C3/4 in flexion/extension, lateral bending, and axial rotation
2154 I i J il 75 itk A I Jié A5 Tig % Axial
Group Flexion Extension Lateral bending(I)  Lateral bending(R)  Axial rotation(L) Rotation(R)
ST
Tnﬁjtﬂ 3.345+1.281 2.851+0.753 3.641+1.048 3.572+0.993 2.607+0.371 2.551+0.432
A g
%’E%iif}? at 5.229+2.013% 3.327+1.297" 5.453+1.601% 5.684+1.327% 2.375+1.102 2.322+0.922
R il
ADR 3.267+0.773 2.591+1.817 3.980+1.047 3.999+1.390 3.152+0.610 3.043+0.591
WA[E(]:BEIEE 5.021+1.503% 2.934+1.8492 6.408+1.9377 6.592+2.551% 3.764+1.709% 3.887+1.621%

(DY C3/4 SEH UL AL P<0.05
Note: (DCompared with C3/4 intact group, P<0.05
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(wxs,%)

Table 3 The range of motion of C5/6 in flexion/extension, lateral bending, and axial rotation
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Group Flexion Extension Lateral bending(l) Lateral bending(R)  Axial rotation(L) Rotation(R)
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Note: (DCompared with C5/6 intact group, P<0.05; @Compared with ADR group, P<0.05
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