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Biomechanical study of the stability of subaxial cervical anterior transpedicular screw fixation for three-column in-
jury WU Hai-hao ,TANG Tao ,PANG Qing-jiang,Y UAN Xin-hua,and ZHOU Chun-guang. Department of Orthopaedics ,
Ningbo NO.2 Hospital ,Ningbo 315010, Zhejiang , China
ABSTRACT Objectives:To compare the stability of subaxial cervical anterior transpedicular screw (ATPS) fixation and three
traditional fixations for three-column injury. Methods : Six specimens of cervical spine were prepared. After measurememt of the
range of motion(ROM) in intact state , the specimens were made into three-column injury models. The models were reconstructed
with an anterior cervical cage,and stabilized by ATPS , anterior plate (AP) ,anterior plate + lateral mass screw (AP+LMS) and
posterior transpedicular screw (PTPS). The ROM of the models in the four states were measured , and the results of data were com-
pared after standardization. Results;: The normalized ROM of ATPS state in flexion-extension, lateral bending, axial rotation were
(77.17£4.75) %, (82.00+2.61)% , (83.17+2.23) % ,which were significant small than those in intact state (P<0.05). The nor-
malized ROM of AP state in flexion-extension, lateral bending , axial rotation were (119.67+7.42)%, (116.33+7.53)%, (112.67+
5.99)% ,which were significant larger than those in intact state (P<0.05). The normalized ROM of AP in all directions were sig-
nificant larger than those of ATPS(P<0.05). There was no significant difference between normalized ROM of PTPS state and those
of ATPS state in flexion-extension and lateral bending (P>0.05). The normalized ROM of PTPS state in axial rotation was (6.83+
2.48)% and was significant larger than that of ATPS state (P=0.009). The normalized ROM of AP+LMS state in flexion-extension
was (68.50+2.43)% ,which was significant smaller than that of ATPS state (P=0.003). There was no significant difference be-
tween the normalized ROM of AP+LMS state and those of ATPS state in lateral bending and axial rotation (P>0.05 ). Conclusion ;
Subaxial cervical three-column injury model reconstruction by ATPS can provide the adequate primary stability , of which biome-
chanies property is superior compared to AP and PTPS, and is similar to that of AP+LMS. It can be applied to the patients with no
need to decompression and reduction through posterior approach.
KEYWORDS Subaxial cervical spine; Anterior transpedicular screw; Three-column injury; Stability; Biomechanics
Zhongguo Gu Shang/China J Orthop Trauma,2018,31(1):74-78 www.zggszz.com

FE4 I H WL BE 2 AR B TR H (495 :2013KYB235) 5 5 i 117 5 22 B TR 351 H (4% 5 :2013A13)

Found program : Medical and Health Science and Technology Program Foundation of Zhejiang Province (No.2013KYB235)
WIRAEE %% E-mail :heavenwhh@163.com

Corresponding author: TANG Tao E-mail : heavenwhh@163.com



PR 2018 4E 1 B 31 4555 131 China J Orthop Trauma, Jan.2018, Vol.31,No.1 <75 -

T S = A A A S O™ T 9 S R R S ME
Rka , REZHETRIBIT . TR H 25 E 865
8 RS BUHE Iy 4 B 20 AR E I I AR i Tk
gt (AR F AR X H = 5 —briE,
BRI AR . BAITRIES . BRI MES)
BERE M AERSFER R I >, 5T AR
SEAL PR SUHE AR 0 I, ER AR ST B AN AR
SR REAT PR, T B S B e R AT RS TR T
VIARAS 7853 W R 3R T 5 7 ], (H =R | 4]
P A0 XU A X K, TR I3 hm 1 AR B 8 0F B A
Koller 4 “/7£ 2008 415 Se 4t T T SUAHE Ay A 5 AR
12 £7 (anterior transpedicular screw, ATPS) N [& & +
AR, BRET PHE AT 7 32F A 28 3 AN ME R iE AHE 55 AR
e e 2 O S O R BT, B D LA A A A [
YEF o ATPS (1t Bk T S0ME = A 353 45 i A 1k 7
PRAL TSR . ABEF AN ATPS 55 3 i f& 4L 5
HE N [ 58 H AR N TR SHE AR s s, 4k
Fe A inAe e v, o Hl R g 3R kA ) ) 2R
o
1 #Rlt5F&E
L1 FRAdEsR

RSN B B K R BiMERR AR 6 H(C-T)) o ArAc
PR BE R R 2 i O S B I M 4 B %
PE 2 H 4% 63~71 % -1 65.2 % . XthrA4T CT
CE TS (N AN N VTN L B o A o D W= )
5 R R 0.846, T SCEHT S h Bt AR A
BRIRR SR R U LA A 0 Bir A BILIA 220 fR B
HE] B BT S DR R BRI A OB BB &
RTHE . BEARA P Y Cs ATy A 1A 2R 5L D9 9
% FH P 1 A 0 g R o S e A A B e B IA
-1 2 £ <0.1°,

1.2 LA B Y T2 B AR

P SUHE AR AS B Cs Co HEMR TN Cy5.Cs6.Co7 HE

] 5, MR DB SHE Cso 22 8] AR 904 . R a] )

RN OGS B BB R S AR A X
T M A i SR T R A 5 Y = R A
R A K R AR I HE AR B S
F Co Gy MEMRI LA A 7 450, SRE AT an
KRN EE . (1)ATPS: T84 94 i Z2 M4 7 Cy
Co R GEHEMRIRET [ 2, A AT Cy Co HITBEAHE =5 AR 42
BT 2, IRET B A U7 155 B Koller 28 W i i | 1R 4T
K2 30 mm DLEEH 57 B2 B (DL 1) o (2) i #& ANl
[t 5 (anterior plate , AP) : i i 45 & 9 A P i 3 R 4T
&, MRETRKE 14 mm DLk e of MEK IS 7 B2,
(3) Hif 6 B0 A o ] B 122 4T [ 72 (anterior plate+lateral
mass screw , AP+LMS) : Fif i 47 8E SN AR ET [ 7€ |, 5
AT ComCo MIBRETRE A E o (4) 5 B HE = AR BRET N
& (posterior transpedicular screw , PTPS) : 14 52 # W i
B Cy .G AT 5L 5 S HE S AR IR ET [, IRETE AT
00 ] Abumi £ AT E 26 mm DLk 5 28 4 Hif
J5 B2 Jit 5 Cs S Co th T I J7 ME 44 Bl 453 47 00 B 25T [
B WRET B AT Magerl H0R o DL EANAR IR ET
85 DY [T A 0B S B AT TS i s 3R O m AR AR AL
1.3 UEm H &S5 7 i

AR A = 42 3h R O AR S0 50 1 L 5% 0
Ho SEISTT R 5 Xt A 2400 = FF 3 473 b B A% i 4y
FRAS AT A9 7 22 D O IG FRAS A1) LR A5 45 A A
AR ) =4k iz 3 B A, SRS & ATPS
AP AP+LMS PTPS [#] & J5 AR v Il i, 52 30 5 e v 7
ST A PR AR PR A SR AT . SR8 T H AU
VL B 2 R 2R AR ) ) 2 S 0 = SR AL 1Y) MTS858 £ 1)
e 1 i B ML AN 28 0 M B0 sh AR S 42 1 o by
ARG LK )52 R Koller 28 i iR UEAT . SEX xR
AHEATHOMER, B UGEIS 1 Neom, L& BR Az A 2 3 1
B2 o gk 1 N-m Sy 51k 30 s DL b 7256
2 YO BN 4L 2 N-m 5 Sy HIF R R AL B g 27
B AT I A o 3R /N J g AT A SR 7 AR OE R AR
T4 By I 3k G X S0OAE 7= A B B 3 a4 ) 4 0

1 RS = A0 i BER ATPS 5 1 IE M X 26 R
Fig.1 AP and lateral X-rays of the subaxial cervical three-column injury model after reconstruction using ATPS
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