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[Abstract] Objectives: To compare the immediate stabilities of Zero—profile inter—-body fusion device(Zero—P)
and polyetheretherketone(PEEK) assembled plate—cage fusion device(the Skate) with conventional titanium plate
fixation in single—level anterior cervical discectomy and fusion (ACDF) through biomechanical test in fresh
cadaver specimens. Methods: 24 fresh cervical vertebra specimens were collected from 24 male goats (C3-4),
and X-ray and bone mineral density examinations were performed to exclude fracture, deformities and osteo-
porosis. Muscles were removed and main ligaments, joint capsule, and intervertebral discs were preserved. The

vitro biomechanical tests of flexion—extension, lateral bending and torsion were performed on 24 goat cervical
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spine specimens(normal group) and the loading conditions were an axial load of 20N and a kinematic load of
2.5N m. The range of motion(ROM) and neutral zone(NZ) were collected. And then, the specimens were
randomly divided into 3 groups: Titanium plate group (n=8), C3/4 discectomy and intervertebral fusion and
anterior fixation by conventional titanium plate; Zero—P group(n=8), C3/4 intervertebral fusion and fixation with
Zero—P device; and Skate group(n=8), C3/4 intervertebral fusion and fixation with Skate. Motion simulations
were performed in the three groups again under the same loading conditions as the normal group, and the
ROMs and NZs were recorded. Results: Postoperative imaging showed that the positions of the prostheses
were normal. The titanium group: the ROMs of before fixation in flexion, extension,
torsion were 9.22°x1.12°, 6.34°+0.54°, 15.21°£1.28°, 1.55°£0.30°, the ROMs of after fixation were 1.30°+
0.30°, 1.36°+0.40°, 1.39°+0.39°, 0.94°+0.18°, which were significantly reduced compared with before fixation
(P<0.05). The Zero—P group: the ROMs of before fixation were 9.33°£1.29°, 6.60°+£0.37°, 15.06°+1.42°, 1.64°+
0.22°.  The ROMs of after fixation were 1.50°+0.10°, 1.59°£0.51°, 1.75°+0.69°, 0.75°+0.25°,

significantly reduced compared with before fixation(P<0.05), and were with no significant difference compared

lateral bending and

which were

with after fixation of titanium group. The Skate group: the ROMs of before fixation were 9.43°x1.17°, 6.64°+
0.43°, 15.15°+1.21°, 1.69°+0.17°, the ROMs of after fixation were 2.50°+0.20°, 6.42°+1.89°, 8.26°%1.00°,
0.87°:0.21°, which,

torsion condition(P<0.05), but not significantly different in extension condition(P>0.05); and which increased

comparing with before fixation, decreased significantly in flexion, lateral bending and
significantly in flexion, extension and lateral bending(P<0.05) comparing with after fixation of titanium group,
but not significantly different in torsion condition(P>0.05). The titanium group: the NZs of before fixation in
27.05°+2.96°, 0.77°£0.27°, NZs of after
fixation were 1.12°+0.37°, 1.17°0.54°, 0.47°+0.17°, which were significantly reduced compared with before
fixation(P<0.05). The Zero—P group: the NZs of before fixation were 8.14°+0.95°, 27.67°+1.73°, 0.68°+0.28°,
the NZs of after fixation were 1.41°£0.54°, 1.99°+0.71°, 0.34°+0.12°,
compared with before fixation(P<0.05), and were with no significant difference compared with after fixation of
titanium group(P>0.05). The Skate group: the NZs of before fixation were 8.06°+0.73°, 27.41°£2.53°, 0.64°%
0.27°, NZs of after fixation were 5.13°£1.48°, 7.17°+1.74°, 0.47°+0.18°,

compared with before fixation (P<0.05). Comparing with after fixation of titanium group,

flexion—extension, lateral bending and torsion were 8.38°%1.18°,

which were significantly reduced

which were significantly reduced
which increased
significantly in flexion—extension and lateral bending(P<0.05), yet not significantly different in torsion condition
(P>0.05). Conclusions: Zero—P has the similar mechanical properties as the traditional titanium plate, while
Skate is weaker in mechanical properties than the traditional titanium plate.
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Figure 1 The images of internal fixators for experiment a The lateral view of Zero—P b The front view of PEEK as-

sembled plate-cage fusion device(Skate) ¢ The front view of traditional titanium plate
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Figure 2 The images of reconstructions of unstable cervical spine models with three kinds of internal fixators a Cervi-

cal spine specimen implanted with Zero—P b Cervical spine specimen implanted with Skate ¢ Cervical spine specimen

implanted with traditional titanium plate and intervertebral fusion devices
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Figure 3 The process of mechanical loading in the robotic arm of specimen a Flexion b Extension ¢ Lateral bending d

Torsion
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Figure 4 The side view of X-ray of cervical spine specimens in each group a Specimen of before fixation b Specimen

implanted with Zero—P ¢ Specimen implanted with Skate d Specimen implanted with titanium plate and intervertebral

cage
®1 BEHCHATREZRNFEANENE (°,x%s)
Table 1 The ROMs of C3/4 in different directions of each group
b 2 Zero-P # SkateZH
Titanium-plate group Zero-P group Skate group
[ 22 i 5 5 I 7 i I 5 S5 [ 22 i 5 5
Before fixation After fixation Before fixation After fixation Before fixation After fixation
Hii J Flexion 9.22+1.12 1.30+0.40% 9.33+1.29 1.50+0.107 9.43+1.17 2.50+0.20"2
J& fft Extension 6.34+0.54 1.36+0.407 6.60+0.37 1.59+0.51% 6.64+0.43 6.42+1.892
il %5 Lateral bending 15.21+1.28 1.39+0.39" 15.06+1.42 1.75+0.69% 15.15+1.21 8.26+1.001%
H1%% Torsion 1.55+0.30 0.94+0.18" 1.64+0.22 0.75+0.25% 1.69+0.17 0.87+0.21V
TE (D45 8 72 17 A P<0.05 35 Bk B AL I 72 5 HL 4% P<0.05
Note: (DCompared with before fixation, P<0.05; @Compared with titanium plate after fixation, P<0.05
F2 BHCHATERESNAENFER (°,xs)
Table 2 The NZs of C3/4 in different directions of each group
BB AL Zero—P 41 Skate4l
Titanium—plate group Zero—P group Skate group
[Fi 2 iy I E I 17 E Hij I E J5 [i] 7 HiF [ 7€ i
Before fixation After fixation Before fixation After fixation Before fixation After fixation
Ji# it Flexion—extension 8.38+1.18 1.12+0.377 8.14+0.95 1.41£0.54% 8.06+0.73 5.13+1.4812
fil] %5 Lateral bending 27.05+2.96 1.1720.54D 27.67£1.73 1.99+0.71% 27.41+2.53 7.17+1.74v2
4% Torsion 0.77+0.27 0.47+0.17%V 0.68+0.28 0.34+0.12% 0.64+0.27 0.47+0.18

1 (D45 [ 5 /i L4 P<0.05 ;@45 Bk 241 [ 5E J H 4% P<0.05

Note: (DCompared with before fixation, P<0.05; @Compared with titanium plate after fixation, P<0.05
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