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Comparison study of biomechanical test among fixation techniques of three types screw of posterior approach for C,
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ABSTRACT Objective:To evaluate the screw pull-out strength of posterior C, when the screw is fixed to C, through the
trans-pedicle or lateral mass or trans-laminar unicortically or bicortically,so as to provide biomechanical basis for the clinical
application of posterior C, screw fixation technique. Methods: The pedicle screw,the lateral mass screw or the laminar screw
was separately anchored into 30 fresh C, specimens unicortically or bicortically. The screw pull-out strength of different fixation
was tested and compared with the others. Results: The average pull-out strength of C, bicortical pedicle screw was (1 255.8+
381.9) N, the strongest during all the methods. The mean pull-out strength of C, unicortical pedicle screw, C, bicortical lateral
mass screw and C, bicortical laminar screw were (901.8+373.3) N, (776.1+306.8) N and (640.8+302.9) N respectively,with
no statistical difference. Conclusion: Pedicle screw should be the first choice for the posterior fixation on axis. C, lateral mass
screw fixation and C,laminar screw fixation can be another supplement choice and the screw had better be placed bicortically.
Biomechanics

Zhongguo Gushang/China J Orthop & Trauma,2009,22(1):17-20 www.zggszz.com

Key words Axis; Pedicle screw; Lateral mass screw; Laminar screw;

HXARMRET BA R B T B EEEINRE, TR REARHE R E B
MESFALE b T 20 BT BB 2 b RIS [ 3 R E T [ 2 T
PO R PRI, JUHSEARMEME 5 ARIRETHY B [ E &R
%Eﬁlﬂ*ﬁ P14 [ B JBE |, Sy i 2 WIS 9 TR P i 5 R R O

R0 W B AR i AP UESE T ARME S [ 3 FRET E
zE&?kE’\JTﬁ‘@, {ERXARE i B 3 AR [ 5 B AR Y A=) g2

WIRAERH 5 E-mail : huyong610@163.com

PG XT LU RIS i Bl = B AR TS . ABFoE i 2 W) g 24 e
ARAEME S ARIRAET | AXHEMI SR A | X AR IR T Y3 HH i
B, LASYI A s PRGE AR I 1% 3 FhIRAT [ 8 SR B AR IE

1 #RfnAE

L1 SEgebbkl  ARrpoRh s Ak [ 5 BE 2 B i O == e
BYAEH L IX 30 £ 584 BAE BT EEARAERRAS (5 1 18 A4S, ok
124, SR DU 4RI 30~55 % P 48 % X kK&
BB BB SERMEIE CE TR SRR AR TE R

spectroscopy. J Bone Miner Metab,2006,24(6) :467-475.
[9] Brouwers JE,van Donkelaar CC,Sengers BG,et al. Can the growth
factors PTHrP,lhh and VEGF, together regulate the development of
a long bone. J Biomech,2006,39(15) :2774-2782.
[10] Bluteau G,Julien M,Magne D,et al. VEGF and VEGF receptors
are differentially expressed in chondrocytes. Bone,2007,40(3):

568-576.

[11] Evans KD, Oberbauer AM. Spatiotemporal localization of VEGF-A
isoforms in the mouse postnatal growth plate. Anat Rec (Hobo-
ken),2008,291(1):6-13.

(ki F 1 :2008-07-16  ASSCHwAH - 4504k )



.18 - 5 2009 4E 1 A5 22 555 1 ] China J Orthop & Trauma, Jan.2009, Vol.22,No.1

JE A AR 2 20 U 5 LB TR HE AR, BUZ S8 L 48 2 B, il
—96 CHIGIRVKAS (SANYO, H A7) & VR ARAT- 45 A . Tt
BT 24 h B =R B ARRR S TS5,

1.2 S AR AR — Ay, [RIA
R T SRR A B2 B i i A 2 ] 25 SRR e I 5 R =2 ) g ]
Lt ZE B XHRHEAE A PN BE 1 4an s 15 Fha &0,

B BB AE S AR IZAT (B) + XU BB HE 5 AR IRAT (A), B
B A S ARBRET (B) + B8 B BUE- MR 4T (D) , B BZ ot B A
S ARIZEAT (B) + 0L B B BR AT (C) , B B o ME 5 MR AT
(B)+PR 7 BB HEARIRET (F) , BA 2 00 ME =5 AR IR ET (B) +XUE
SRS HEMURET (B ), RO 5 HE 5 HRIRET (A) -+ 50 17 5B ke
PRET (D), WU 5 Mk S ARIRET (E)+XUY Fi-B- B I84T (C),
Wz BB HE 5 AR BRET (A) + 50 5 BT B HEAR BRET (F) , UL BT 8
HES HRIZET (A) + X7 T A HEA IR ET (B) , B4 87 B I B A 4T
(D) +3RZ BB MR ET (C) , B Rz BT B BB ET (D) + 2R 17 JiT
BAEMCIRET (F) , PR 5B I H BB T (D) + BURZ S5 A A SR 4 T
(E), BURZ G5 M ER B2 ET (C) + B B2 BB MEAIBAET (F) , B 5T
B HBRET (C)+ R T B HEAR IR ET () , B 5B A A A T
(F)+ Rz SRS AR IZET (B) .

30 DMHRAEFRAS FEHLSY S 15 2, B FRA e Hd F—

PG, 78 30 MMEARA AL & EH A 1R, TR IRET
ETTRAH 101K,
1.3 URETREE AP SR IRET BRI B4R 3.5 mm Y
F2 TR RAET, [ O 240 R B R OB S AR R T R T A
SARIRET | B LY TS IRBRET LR R N BB T | B
MEAARAT FUSZ 0 B HEARMRAT 6 R e X (WL 1-3),

SEG6 HROR S BAR , A BT 18 e I 4K 7 SE R
ETIBUHER S, HEAR N 3.0 mm 2ZHEXT 22 J5 47 A KRN K B i 02
KT RE o [ 58 56 85 3R Y B P IR P NS b4 T a1 0
R BT, FHHET S AR AL | B kA R X 5 R R
YBT3 b BN, 2 45 SR A v e SR e A S VR
BLLEEHL(AGS-10 KN, H A B A T A= i b RS2 90 HL 5
KFPLEF1 M 10 000 N, Fi 3 K 75 Bl 0.5~500 mm/min) #E4T
A PR BR SIS (F-max) , (RITCEEL5 TR B ARSI IR ET 5
AN 1mm/min, Fx KHLST 3 000 N, e KAV F 10 mm, M
LK IR T BB U™ A 3 T AR AR A ) 43
N1 R TTH e B (R 84T S35,

T AT A AR R A e ELAEAET 2[RI g, BRI
WIHREHR A, DL = 16 m) K m i wiis 71, TR Ings
PRETICERIR I AR SR B, SEEeHLAY 2R AT (S i
HLEOR R RSG50 5, 3 WinAGSlite 2000 M4 Fr #4431
BAATIRET R KRR R T
1.4 SEit2Eohr ARSI TR EE 7eR, i SPSS 11.5 4t
TR EAR A TACFE, T2 BE Y bR iEZE (Xxs) R
AN, BRETAS IR [ 2y SRR SR B AT 22430 (One—way
ANOVA)FI LSD B:Wi LA, P<0.05 2= S A it X,

2 #R

HXHEAE S ARIRET | AR OB AR T FIARKAEHEN IR 4T 70 B ik
ATER U ST 2, 2 6 Fh e 7 2, HARET Y fe Kk s
BRLEIL,

®1 RHERE 3 FIESTEIE A XHR AL HHE (X2s)

Tab.1 The maximal pull-out strength of three posterior C,

screws(X+s )
[#] 7 752 FRASEL(A) Rkl Ji s (N)
XURZ BB HE S ARERET (A) 10 1255.8+381.9
BB AR S ARRET (B) 10 901.8+373.3
WU B BARET (C) 10 776.1£306.8
LA R N ERIRET (D) 10 465.6+257.6
XURZ Jo B HERR BB ET (E) 10 640.8+302.9
PR T HEARIRET (F) 10 326.5+160.8

A5 B P=0013; A 5 C HL#.P=0.001; A 55 D,E,F B Lk
% .P=0.000; B 5 C L% . P=0.363; B 5 E [L#:P=0.062; C 5 E It
.P=0.328; C 55 D H%. P=0.027; E 5 F HL#2 . P=0.026

Note: A vs B: P=0.013; A vs C:P=0.001;A vs D,E,F:P=0.000; B vs C:
P=0.363; B vs E:P=0.062;C vs E:P=0.328;C vs D: P=0.027;E vs F. P=
0.026
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Fig.1 C, unicortical laminar screw and C, unicortical pedicle screw 1a.The screw adjoin to spinous process is C, unicortical laminar screw

and the other is C, unicortical pedicle screw

1b.The axial X-ray view of the screws

1c.The lateral X-ray view of the screws
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Fig.2 C, bicortical laminar screw and C, bicortical lateral mass screw  2a.The screw adjoin to spinous process is C, bicortical laminar screw

and the other is C, bicortical lateral mass screw

2b.The axial X-ray view of the screws 2c¢.The lateral X-ray view of the screws
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Fig.3 C, bicortical pedicle screw and C, unicortical lateral mass screw  3a.The left screw is C, bicortical pedicle screw and the right screw is

C, unicortical lateral mass screw
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3b.The axial X-ray view of the screws 3c.The lateral X-ray view of the screws
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