1096 of A H A 24 R 2019 4E5E 29 B85 12 1 Chinese Journal of Spine and Spinal Cord ,2019,V0l.29 ,No.12

B VS dond
ARAEN B & 7 AT A B ARAEAL M09 7R
B R F&Z 7 XA RN

IR T RAERR L, EEELE BT &AL MAEREEHE!
(1 JFEERLT R ERSTEER 52800052 JINREZ RS AER 510000 [N

EHED! EE‘J-fiﬁ[*ﬁﬂli}%?%%ﬁﬂ‘ﬂ'ﬁﬁz%fﬂjﬁ'é%ﬁEﬁféﬂﬂﬁKlﬂéﬁ%ﬁfw’Ji%ﬁ%ﬁmi g R
AR FE PR IR RIS . F7 3k I 6 B U3 M f 7 R B SR AR A (B BRI CO~C3), 41 1% 18~50 %, .
PR AR U AE B 58 B R S AL (A A1) . DI Wb A 1A 1R 5% J i 748 38 g 147 bR 2 T 28 B 77 4 478 B X HE RS R A 2 (B
A1) HRAEAN B 257 BT BRI (C A1) 5 I B MXOHEE =5 R BT 1 P 1 52 A5 (D 4 ) B I8 0 AR AE 25 AR AT
i P [ 5 -+ B OGS Tl R A R (B 2) A8 B AT = 4R sl e Ml b 43 045 7 1SN -m B/l 22/ S 224y
T 3 DA A R AT (Y = 452 Sl (ROM) . G5 SR« A AL A6 S A 22 /45 0 25 0 42 /4 Tid 2 32 3 9 ROME 435
7 10.80°0.74°/10.90°£0.54° 9.18°+0.97°/9.06°+0.47° 23.07°+0.27°/23.15°+0.63° ; B 41 43 %} 15.88°+0.56°/
16.20°£0.48° | 17.12°+0.35°/17.27°+0.51° .34.15°£0.38°/34.27°+0.44° ;C £ 73 5 N 18.93°20.61°/20.16°+0.54°
26.18°%1.34°/25.26°+0.71° .40.86°+0.60°/41.16°+0.38° ;D £H 43 %I A 0.64°+0.19°/0.57°+0.11° ,2.01°£0.45°/1.86°+
0.34°,1.36°+0.18°/1.76°£0.13° ; E £ 3 %1 41 0.63°+0.15°/0.51°%0.17° ,1.28°+0.86°/1.42°+0.22° . 0.50°+0.28°/0.59°+
0.26°, TR/ 2247 Z Z), C 40 ROM f5e K, 5 H M 2H T 7 L 45 22 57 A1 1 381 (P<0.05) , B 4 A C 411
ROM 4 A 4101 B35 K (P<0.05),D 411 E 41/ ROM 44 A 41 B 4 .C 41 W1 @8/ (P<0.05) ,D 4171 E 41 1
BTG 22 57 (P>0.05) s 16 22/ BEf5 2 o, C 40 /9 ROM &2 K L E 4 /5 ROM #/)h,D 4A A1 E 41 /9 ROM ¥4
A4l .B 4l .C A BN (P<0.05),D 41 E 41525 5 82 E (P<0.05) o G518 « ARHE 00 Bk 5G4 1 i 132 38 K
3 WA dg 100 BEAXHE ) ROM, 5 B5CHC 78 Je A A0 257 R e e 2 1) e M T 8 e O 5 K M Al 5 AR AT e O L
FE TR/ ZEAT S 32 Bl 4 R M R AOME AT 3 AR T R DAY I 0 e S R TR R R L R R R A
2 B RE RS .

[SE5BIA ) B AXME s MIBROCTT 5 Y 8 s R ok s A 9 1 2

doi; 10.3969/j.issn.1004-406X.2019.12.06

hE %S .R318.01,R681.5  XEIRIRAE.A  XEHS:1004-406X(2019)-12-1096-07

The influence of anteversion of the C2 lateral mass joint on the stability of atlantoaxial joint and
biomechanical evaluation of different reconstruction methods/CAO Zhenglin, LUO Rongsen, XUAN
Tianhang, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29(12): 1096-1102

[Abstract] Objectives: To provide a new theoretical basis by elucidating the influence of the anteversion of
the C2 Lateral mass joint on the stability of the atlantoaxial joint and the biomechanical stability of different
reconstruction methods. Methods: Six male fresh human cadaveric neck specimens (CO-C3 of the occipital
epiphysis) were selected. Each specimen was made into a complete state model(group A), atlantoaxial insta-
bility model by cutting the odontoid base of the specimen and causing a odontoid type I fracture (group B),
25° forward tilt wedge osteotomy model(group C), posterior atlantoaxial pedicle screw fixation model(group D),
and posterior atlantoaxial pedicle screw fixation and lateral block joint bone grafting model(group E). 1.5 N-m
torque was added at flexion/extension, left/right bending and lefi-handed/right—~handed on the spine three—di-
mensional motion test machine to measure the three—dimensional range of motion(ROM) under different mod-
els. Results: The ROM of the flexion/extension, lefi/right bending and left—handed/right-handed motion of
group A were: 10.80°£0.74°/10.90°+0.54°, 9.18°+0.97°/9.06°+0.47°, 23.07°+0.27°/23.15°+0.63°; that of group
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B were 15.88°+0.56°/16.20°+0.48°, 17.12°+0.35°/17.27°+0.51°, 34.15°+0.38°/34.27°+0.44°;
18.93°+0.61°/20.16°+0.54°,  26.18°+1.34°/25.26°+0.71°, 40.86°+0.60°/41.16°+0.38°;
0.19°/0.57°+0.11°, 2.01°+£0.45°/1.86°+0.34°, 1.36°+0.18°/1.76°+0.13°; of group E were 0.63°+0.15°/0.51°£0.17°,
1.28°+£0.86°/1.42°+0.22°, 0.50°+0.28°/0.59°+0.26°. In flexion/extension and left/ right bending, the ROM of the

of group C were

of group D were 0.64°+

group C was the largest, and the differences between group C and any other group were significant (P<0.05).
The ROM of group B and group C were significantly higher than that of group A (P<0.05). Compared with

group A, group B and group C, the ROM of group D and group E were both significantly smaller (P<0.05),
there was no significant difference between group D and group E(P>0.05). In left-handed/right-handed, group
C had the largest ROM and group E the smallest. The ROM of group D and group E were significantly
lower than that of group A, group B and group C(P<0.05). The difference between group D and group E was
significant (P<0.05).

significantly increase the ROM of the atlantoaxial vertebra,

Conclusions: The increase of the anterior tilt angle of the C2 lateral mass joint can
resulting in a significant decrease in the stability
In posterior atlantoaxial pedicle screw fixation, the

of flexion/extension, lateral flexion and anti-rotation.

stability of the flexion/extension and left/right bending motions is similar to that of the posterior atlantoaxial

pedicle screw fixation and lateral block joints,

weak.

but the ability to restrict the atlantoaxial rotational motion is

[Key words] Atlantoaxial joint; Lateral mass joint; Internal fixation; Stability; Biomechanics
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Figure 1 Cervical spine specimens in intact state a Front view b Back view Figure 2 Specimen embedded fixed

model a Front view b Back view Figure 3 25° forward tilting wedge osteotomy of the lateral mass of the axis a

Front view b Side view ¢ Wedge—shaped bone d Front view after osteotomy Figure 4 Posterior atlantoaxial pedicle

screw fixation model a Front view b Back view Figure 5 Posterior atlantoaxial pedicle screw fixation and lateral block

joint bone grafting model a Front view b Side view
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Figure 6 Three—dimensional motion test of posterior atlantoaxial pedicle screw fixation and lateral joint interbody bone

grafting model a Flexion b Posterior extension ¢ Left bending d Right bending e Left rotation f Right rotation
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Table 1 Range of motion of the atlantoaxial motion
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group D, P<0.05
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