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Comparison of statics characteristics between anterior transpedicular screws system and vertebral body screws sys-
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ABSTRACT Objective:To compare statics characteristics between anterior transpedicular screws (ATPS) system and ver-
tebral body screws(VBS) system in lower cervical spine. Methods: Sixteen fresh cervical specimens were collected and dis-
sected into 32 different units (functional spinal unit, FSU), 8 units in C; 4, Cy5,Cs ¢ and C4; each. The subjects were randomly
divided into group A and B. The anterior transpedicular screw-plate system and anterior vertebral body screw-plate system were
implanted separately in group A and B. Then, the maximum axial pull out strength was tested and compared between two fixa-
tion system. Results; Maximum pull out strength was (604.68+48.76) N in group A and (488.24+32.42) N in group B,and
there was significant difference between two groups(i=2.147,P<0.05). There was no statistically significant difference in all
FSU between anterior transpedicular screws system and vertebral body screws system (F,=2.27, Fy=2.05,P>0.05). Conclu-
sion; The pull out strength of anterior transpedicular screws system is better than vertebral body screws system, and the anterior
transpedicular screws has the biomechanical feasibility in clinic.
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Fig.1 Self-designed anterior transpedicular screws system
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Fig.2 The instance diagram of FSU test anterior transpedicular screw-plate system Fig.3 The instance diagram of FSU test anterior vertebral body

screw-plate system
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Fig.4 The fixed diagram of self-designed ATPS plate system
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Fig.5 X-rays after implanting screw and nickelclad ~5a. X-ray showed that FSU was fixed by anterior transpedicular screw-plate system 5b. X-ray

showed that FSU was fixed by anterior vertebral body screw-plate system
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Tab.1 The test results of pull out strength in lower cervical
ATPS system and VBS system (xs )

45 WEERGH(E)  BOHHAIN)  FERE (mm)
AR 16 604.68+48.76" 32.00£2.00"
B4 16 488.24+32.42 14.002.00

.5 B 4, 4=2.147, P<0.05; "t=11.59,P<0.01
Note ; Comprared with group B,%=2.147,P<0.05; %=11.59, P<0.01
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Tab.2 The test results of pull out strength in different motion units of lower cervical ATPS system and VBS system(x+s,N)

215 N E REE(E) Cas Cus Csse Ce F1Iy P14
A 16 600.18+4536  603.68+48.54  604.68+4546  602.78+46.96 227 >0.05
B4 16 482.04+30.40  479.24231.52  480.24+30.52  487.24+31.32 2.05 >0.05




A 2014 4F 2 A5 27 55452 China J Orthop Trauma, Feb.2014,Vol.27,No.2 <121 -

P [ R W B s TR B LA 10% ~
20%[7,1(}11]0

H 1994 4545 2735 B U GE R FH SUHE J5 B ATE =5

HRURAT [ B ARG Y v R SR AR, HE A
WA 2R s PR 1) PN (152 i A I IR
TR AR T 2E i T SR A R [
o3 e— PRI Z LA AR PN R T Bl
FARBIRAA BRI E M, EXFR AMEE T
() 38 DA 3% AR M 2 B0 401D A Ik R SR . 59 4,
ACDF J& #h 78 J5 i e 5 MRIEAT [ 5 19 IR TR |, 18
INT FARRES NI EAE B B A, XS oL T S
A 5 MR T AT AR — T o i A 1 o kAt
. AHIG PR H REA 20T T R = AR IR BT
N EE RGE, B S it - 2 B AR i
B FR e AR BRET [, H S S [ R E A
e e B R IRET [ IR R R T - B
SRR , TR S BRSNS 5
TEZRY] ATPS ff ) = FIG IRIF SR 0 36aE L, 28 T
T SiAE ATPS P iR B e S, Pk T —£&
AT OE MRS ATPS BET,
3.2 T HiME ATPS R4 5 VBS [WE RS EY T2
LRXH] ARG R, T SiE ATPS B9H RS H
P R B T VBS AN E 2 R GE, (HAEANTR]
FSU M2 R TGu it 3, X AT BB R P ol [
RGP R T WA E RET T R, IRET Y
P HE 485 5 A [ ZR G TR H R BN A L 4
T, TR PSR [ A8 A ) ) 2R 5 AN [ ]
RERT DL A IR T 200 T SRR < T "R e —ME S AR,
HIATPS HAG R W ETIE AR R

VBS 138 H 2 T HB AR, SRETHR RFHEMAR Y
PATUE o 1 ATPS 5138 283 T8 MHENR , 213K )5 T
MES AR, Ee ] LS e, 581 2 2 5 i, TE AR
T2 ME S AR Y OBz 5T [ A, K BE AT 36 (32.00 £
2.00) mm, [t VBS(14.00+2.00) mm B BB K Tk
I Heller 2SI 7T B WRET A AE W) 1244k o
JESETIEMA B RIE L, T LAZE G MO Rl T 1E
2 15 09 B T RVET 18 K S[R3 B A~ R 25, ATPS L
VBS BA TR ik 1 7 ATPS i ] LIt —fh
VBS B A8 () SR R B T e i, DN A 1 2 1)
Rk,

ARG Z AT AE Y 12 AR &
Koller Z51I B 35 LY, ATPS FIRTES VBS HYFK Hy o &
(pullout strength) , X JEX] T #iME ATPS #4792 —
AW 2R WP T 6 B C-T, T kbrR
A, oA R EARASHER L W B AL AR A S
ATPS ARG VBS 47 [E , SRJ5 XTHRET E 1 74 )

P B FERASKOE, ST VBS AHEL ATPS #5i
AR R, L ATPS B9 P34k H 58
7 467.8 N, Tl VBS i 181.6 N, Rij# /&5 #19 2.5 1%,
XA RESE A ATPS i HE 5 MR IR 3] T IR 5 1 [ 2
AR 1T VBS AU S BT [ 2 . 5 Koller %5161
IREE AL, AW HIN Y ATPS RS0H VBS &
GiiPk il R, X AT RE S R A IR T
ARG THOH J1iRG, WA Al e SR TR T
P R R O, X IT /U T, e e 1
J& K ATPS FI4 e Bt R G lC AR | Bt —
AR T AR R R
3.3 T HIME ATPS 8@ AR R S8 1 s AR 2
ATPS 5 T A MK AT T8 FIHE =5 4R 1) U 58 [ 2 T e
SR AR S ORSREEAN, 5 VBS RFEIR
ATPS W LATESRET 40 R Ve A ET R, T
DL ATPS BRET [R5 , 5l ATPS [E5E AR EA
B 1 E SR 1E H R T E R G RR H
FETR ARSI A PUE R E, wRA THE R
M, R IEAT IR G IR 2 BN B ERA BN, TR
HikE ATPS 8 PR RGE, REIGSRIRET 4K H 7, 31X
EEE RIS R WA TR, HA5, B iR G
A RGN RRE P, ([ ENIESR , Koller 2516
B A= 8 1 AR IR UE B T X 22 Y BeME IR U A DT BR
JESIAEE A, A EHE 5 AR IR E T A AR [ 2 5
HIJG A A i AR A R AR )2 e ke
Pk, X2 AR TE I TR S B A AR
B R B L —F P (R [ 58 s, XA AT IS 2
i 5% [ R R ) 9 D, 38 mT LA D A0

ATPS AOETTE R ARERR , PEET s A TR IE H
L, FEET S 2RI IR B 3.4~7.5 mm, 12T
HEET A5l 45.7°~52.1°, SRR EHEET ML RN
93.4°~112.1°2' ATPS £Til Bt 4 AHEK | [0 78 T 5
HEAMES AR, FEET X (1505 B 5 AR IR E T BT K

{85 VBS 5 s HE 5 ARBRET A HE , ATPS 1) &
ETHAREEARZR ,, A, ATPS 77 D SITHEME (4
FTAD,  DA—Z (M Sk s R A0 A 2 i 1A I 2%
HEANES AR T T SRR = AR A A R AR AR/
HPBEE AR SR, L A HESh ik i 2R 45 T A
gl ATLIEI ATPS 4 % Ho e Got =5 AR BT 5 37 (1)
BRI, ARG b AT A IR T R AT AE R A
ARG EA R S, AR TG AR B ATPS
BN & 5E , v REAFAE— 2 RO RIME B Je I i T A
IRABEES , AR JC Ik ZR B s IR A S AR, 5341, R
BT DA 3 45 A ik ) 2 2 000 T R e AT
Z L HIS AT RE TR ARIEFA R, 1 o442 B
BRI T EET IR, BEE LG ER I & AT



<122

HEEA 2014 4F 2 A5 27 5452 China J Orthop Trauma, Feb.2014,Vol.27,No.2

AU ATENR REYRIH , X BF AT AR PRI AR Y

LA, WA AAER U Bk T PIAPIRET T8 5E 1 )27

e, AR A AT S A S A 5

B EITTHY = AE L BB SE R, S HTEES ATPS 4

WRARGERIRENE, BRI T 1A T SOME R HME S AR

IRETHUE MR € RGER )R tE . MR, BEE

ATPS ZGERIFERITRA , ATPS AT LG VBS —FEAE S

BTN, HATRIAEy ACDF #—Fgh 78T

ARIrik,

SE 0k

[1] Yukawa Y,Kato F,Ito K, et al. Anterior cervical pedicle screw and
plate fixation using fluoroscope-assisted pedicle axis view imaging:
a preliminary report of a new cervical reconstruction technique [J].
Eur Spine J,2009, 18(6):911-916.

(2] TRIRH], BN, h4RER 45 T SMERT AR = ARIRET 7Y [ € i
B0 S R PRI [T ). AR B BR 2k, 2011,31(12),1337-
1343.
Xu RM,Zhao LJ,Ma WH, et al. The study of anterior cervical pedi-
cle screw channel in the lower cervical spine[ J ]. Zhonghua Gu Ke Za
Zhi,2011,31(12):1337-1343. Chinese.

(3] Eml, X¥e BRE, 5. T SUME AT M = AR MR oy B 4 25
PR3z F[T]. srAeffizel, 2012,28(8) :697-701.
Wang YZ,Liu Y,Chen F,et al. Preliminary clinical application of
anterior pedicle screw fixation of lower cervical spine[J]. Zhonghua
Chuang Shang Za Zhi,2012,28(8) :697-701. Chinese.

[4] Zhao LJ,Xu RM, Jiang WY et al. A new technique for anterior cer-
vical pedicle screw implantation [ J]. Orthop Surg,2011,3(3):193-
198.

[5] BXNZE WRo, kg 4. T S0 1 AT i = AR ET [
R IR Kz ()], iRk, 2012,28(9) : 780-784.
Zhao LJ,Xu RM,Ma WH, et al. Preliminary clinical study of ante-
rior pedicle screw fixation for lower cervical spine injuries [J].
Zhonghua Chuang Shang Za Zhi,2012,28(9) : 780-784. Chinese.

[6] MAXNZE TRIRW, AEHE, 55, N SUHERTHHE = ARIRET B AR IEET AL
FNHEE] 7 16] SR 20 S CH I PRz (D). w47, 2012,
25(12):1030-1035.
Zhao 1], Xu RM, Hua Q, et al. Radiological studies on the best en-
try point and trajectory of anterior cervical pedicle screw in the low-
er cervical spine[J]. Zhongguo Gu Shang/China J Orthop Trauma
2012,25(12):1030-1035. Chinese with abstract in English.

[7] Aramomi M,Masaki Y, Koshizuka S, et al. Anterior pedicle screw

’

fixation for multilevel cervical corpectomy and spinal fusion[ J ]. Acta
Neurochir(wien), 2008, 150(6) : 575-582.
[8] Prasarn ML,Baria D, Milne E,et al. Adjacent-level biomechanics

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

after single versus multilevel cervical spine fusion[J]. ] Neurosurgery
Spine,2012,16(2):172-177.
Song KJ,Lee KB,Song JH. Efficacy of multilevel anterior cervical
discectomy and fusion versus corpectomy and fusion for multilevel
cervical spondylotic myelopathy : a minimum 5-year follow-up study
[J]. Eur Spine J,2012,21(8) : 1551-1557.
Greiner—Perth R, Allam Y, EI-Saghir H, et al. Analysis of reoper-
ations after surgical treatment of degenerative cervical spine disor-
ders a report on 900 cases[ ] ]. Cent Eur Neurosurg,2009,70(1):
3-8.
Brazenor GA. Comparison of multisegment anterior cervical fixation
using bone strut graft versus a titanium rod and buttress prosthesis
analysis of outcome with long-term follow-up and interview by inde-
pendent physician[J]. Spine (Phila Pa 1976),2007,32 (1):63 -
71.
Koller H, Acosta I, Tauber M, et al. Cervical anterior transpedicu-
lar screw fixation (ATPS)—Part II. Accuracy of manual insertion
and pull-out strength of ATPS[J]. Eur Spine J,2008,17(4) :539-
555.
Koller H,Hempfing A, Ferraris L, et al. 4- and 5-level anterior fu-
sions of the cervical spine:review of literature and clinical
results[J]. Eur Spine J,2007,16:2055-2071.
XFeae FERWN, EA40k 55, SUHERE S ARET N [E € R G R In
PREZFLI]. s FlZeiE,2003,23(10) : 590-594.
Liu JT,Tang TS,Wang DL, et al. The evaluation of clinical ap-
plication of cervical pedicle screw system[J]. Zhonghua Gu Ke Za
Zhi,2003,23(10) :590-594. Chinese.
Heller JG,Estes BT, Zaoali M. Biomechanical study of screws in
the lateral masses ; variables affecting pull-out resistance[J ]. J Bone
Joint Surg Am,1996,78(9):1315-1321.
Koller H,Schmidt R,Mayer M, et al. The stabilizing potential of
anterior, posterior and combined techniques for the reconstruction
of a 2-level cervical corpectomy model; biomechanical study and
first results of ATPS prototyping[J]. Eur Spine J,2010,19(12).
2137-2148.
XK ERZRI , HHES , . PURR T SHEL ST BB AR B9
TR [)]. AR 445, 2007,23(7) : 1599-1602.
Liu GY,Xu RM,Ma WH, et al. A static mechanical comparison
between two transarticular internal fixation techniques in the lower
cervical spine[J]. Zhonghua Yi Xue Za Zhi,2007,23(7):1599-
1602. Chinese.
Koller H, Hitzl W, Acosta I, et al. In vitro study of accuracy of cer-
vical pedicle screw insertion using an electronic conductivity de-
vice (ATPS part Il )[J]. Eur Spine J,2009,18(9) : 1300-1313.
(ke H . 2013-10-17  ARSCHiH . £97)





