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[Abstract] Objective:To compare the stability of dynamic pedicle screw fixation device(DD) to its equivalent
rigid pedicle screw fixation device (RD) with posterolateral fusion in vivo goat model.Method:18 goats were
randomly divided into three groups:control normal group (group A),dynamic device with posterolateral fusion
group (group B) and rigid device with posterolateral fusion group(group C).After 24 weeks postoperative obser-
vation,the lumbar was harvested.The stability biomechanical test was done by measuring range of motion
(ROM) in six motion modes.Maximal load was carried out in every specimen in the spinal three—dimension
motion biomechanical test machine.Then the specimen was performed on axial compression test in the MTS858
testing device.The average compression stiffness of the last three cycles was recorded.After the above test,the
specimen in normal group was injured by resecting L3 posterior structure as injured group (group D) and the
same biomechanical test was performed again.Compression stiffness test was performed again in group B and C
after carefully removing of the fixation.Result:The stability test indicated that ROM in all testing modes in
group B and C decreased significantly compared with the injured group (P<0.01).Group B and C showed more
stability than normal group in the aspect of flexion—extension and lateral bending.There was no significant
difference between group B and C in all test modes.The average stiffness of axial compression in the injured
group decreased significantly compared with normal group.Group B and C showed larger compression stiffness
than injured group (P<0.01).The compression stiffness values of those with fixation removal to those with
fixation demonstrated 85.51% ,74.49% in group B and C respectively (P<0.05).Conclusion:Both the dynamic
device and rigid device with posterolateral fusion could provide spinal stability.The dynamic device can
enhance load sharing.

[Key words] Spine;Internal fixator;Fusion;Biomechanics

[Author’s address] Department of Orthopeadic surgery,Second Affiliated Hospital, Wenzhou Medical College,
Wenzhou,325027, China

HEETA WA HARBE R4 % B3 H (S2399060) VEAESE . Sy o IR A R P I 2 4 A7 3

FE—EEBN T (1977-), B, B0+ WF58 5 1) 5 kMR e N " U

;E‘ \ﬁ 7 'J* M H /E 572
(BUI A B 177048 S 6 B B2 PR 310012) Fﬁﬁ[l 3]%)\@%&%’ :W%T%%ﬁ F\Hdmw
HLT ; (0571)88913268-6003  F—-mail : shp1995@126.com 521, A3 2 TR IR AR T LA AN



o[ R B4 R 2005 4EEE 15 &5 10 1 Chinese Journal of Spine and Spinal Cord 2005, Vol.15,No.10 603

ER B ARG P A T i T 38 0 [ Y B A A 2
3 T2 E o S AT 5 A R BR A B AR A ) ) S S
oA BROCEE AT . AT A AT T —FhREsE
BT T SR S A S AR ET N[ E &, RSN ED)
T353R W% N [ 5E % RE B BB AR AR E 1 O
RE IR I 48 73 =1 (BT S I 1A TN RE TR Rl RE A A2
REAEHERREE? R AT T A
P[] S R AT, RSP R A P I A R A
FERAREMEAE T, B RT3 oA [ B9 3847 20
=M

1 MRERE
L1 fedlisit

HR A 111 2 B = AR I 250 B AT B HHE 5 AR
BRET NI &, TV 28BS 7 ) 2B 7 A Al
LA (1) 1E B WA T P 2H B ) [ B4 5 (2) 1IE R
NIRZCEAE A R 4 d 1, A IR L AL
5 (3) 5 8 10 il “H” RUAE S8 25 1) 1) 3% B2 584
(O HESHRIRAT (HAE 4.0mm, K 24mm) K& H 2
TR (L 1) o ANBIERET 5 #5% A0 4 BB A b T 22 fdi i
R NIRS B Z A RERE A HE iz 3h - AR s . HiX
Tl 8 7 A= Ao 2l 19 [ 7 % Bk g 3l 03 9 T 2 s (dy-
namic device,DD), Bi5C [ #% {48 5614 L A T
22 J5 BR R AR R Y [ 4% (rigid device ,RD) .,
1.2 SEEshy)

it B B AF BV L1 2 18 H (TR B 2 5 52 56 3
Py 4R L) IR T 20.5~23.0kg, -4 22.0kg . Fifi
BLAY A TE 6 BRAH | a8 151 2 & 20 RN 3l ) [
a6 K
1.3 BRI &

1E 5 Xt B2 (control group,A 4 ). TRFAR,
RIS 5 B 2 1k D0 1L2~14 45 BotE 55 L)

Bl 1 A HAHES HRIRET N E A a B 5R PY [ 52
b 3l Jy 4 [ E (O E #1405 AR IR ET
@YiEBET)

B, AMENEERE . )7 B E RS 2 (dynamic
device with posterolateral fusion group,B Z1): V]
R L3 Ji R 4t A ol A5 b B B B SR HE
B bR SEAT RO AR i E AR 1T L2~14
By A S AR R ET N [ K AN B R R
i 2 fil 5 41 (rigid device with posterolateral fu-
sion group,C 41) . L.2~14 77 Bt ot B 5 ME 5 AR SR 4T
PR 11 5 B Jim AR B Bl o R R3O 10g, BT A
AT AR T EW, Rh EARE 1 4 H
LA TEST e VS 1g, ISR 24 A AbE3h Y,
BUR 280 L1~L6 17 BeE AR A
L4 e

FrA FRUZ SRR AL FL , AR A7 T -36°CIR IR
VAR T R T A SRR . U LI~L6 Y
B BB A R ILN A R RS ek, H
ERESZIE I SR ORUIE 7% S i A R P S e et P
IR GEIR R L RS RO E 7 12 5 L4 MR
W%, PRAS AL AL = 2Ei8 2l 50 L Jin 28 4%
R 5 Lo X HEARASTE I K 3N -m B4 i
Jei JE AR RS AN A A R A b e e
Weoi JyaE AR AN 3R 3 R R AT AT =
YN 28R 20 20T B, A9/ 5 AR v 52 ) | 2 =
YN A8 BEAT I I W S0 Kt . oh LSO B
FIRY TR A5 A5 AL 45 % 48 i 1 fi R 484 I A 328 Bl IR
SHER, A PLIE R B R G HE T B
] ff Rz 3l , 0 5 2 75 1) AR [R] /9 32 30
(range of motion,ROM), 1% 12 5 14 Z[H 1
ROM,

1E X BRZH bR A S8 AR E RS BBk L3
ERE SR (RO R TN R NP SR I W oy 4T
WAl a, B AR R 2R TS, BB 45 2H (injured
group,D 20, H AR E PRI
LS flr i s 2 W 32 00X

REOIBR AR S R E VEWNASS , 72 MTS 858 1
B AL b BEAT 5 UCH A R A L . A SR A -
30N~300N, 4 5 0.1Hz, X} 3 Y 4s R itk 17 1
PIAb B TR N OB AL C LI N [ E
Jei 53 93) L A P 3
16 Siteeaba

I SSPS 11.0 #AF#EAT Gt ~# o0 b, R H]
B R 7 2290 Hr  SNK 3 HEAT S 50P A L AR, P<
0.05 fy %574 & 1



604 o R B 24 2005 4E5E 15 &5 10 M Chinese Journal of Spine and Spinal Cord 2005, Vol.15,No.10
2 #R 2.2 NIEEI LS R

gy J1 18 5 il A — Rl RS B ECR A AU o) R AR W RE A R W 2, 5 AU
AT K FHEG D 21 1 4 W JEE 5 T B (P<0.05) 545 D

2.1 et

SR EEMIRG R NE 1, 5 A HME,D
AR SR AR 025 A 1] e % 7 ) i ROML 2 ]t
BOm(P<0.01) , #E R FH KA., 5D ML ,B.C
4512 87 W ROM Y 2k /> (P<0.001) ;
5 A4 LGB C 4LJE R AT ROM B & o 2>
(P<0.01), B 4171 C 204477 1] ROM [H] 357G &
FEZE 5 (P>0.05)

S LE B 2R C 2l ) R 4 W S 4R (P<
0.01);B 1A C ZHWIETC @ P25 7

B N2 28T JE B .C LRI L& 3, N
SER B R B AL C 4L 1) K 45 K E R R
(P<0.01), e 50wkl g 2 kg ¥ {E B .C
H 5N 85.51% . 74.49%, WilMitL 25934 5%
P (P<0.05) .

x1 EEWRARGAFNEEAH BEEEA L2-L4 TRIIETEE (xxs,°)
IrE n il i S5 A ZE S A5 02 i Pt nydis Al e
X B (A 4) 6 9.77+2.18 10.371.48 14.78+2.25 13.32.38 6.28£1.67 5.12£2.11
B 3 [ 24 (B 41) 5 6.51£0.93%2  730£1.197%  7.86:3.22"% 64224872  6.67+1.13? 4711522
I 3 I8 5 401 (C 1) 6 6.85:1.40729  7.01£2.2529  847+1217%%  637x1.519%9  5.60£1.48%%  5.54x1.23%9
AL (D 1) 6 203:2.95%  1632:3.56%  19.07x247%  18.3:3.41%  10482.79%  9.63x1.76"

D5 A 4 LH P<0.01;@5 D 411L4: P<0.01;3)5 B 4% P>0.05;@5 A 41 1t#: P<0.01

2 EEXHRA %A, 37 E EHN R E E E HH
[ JE 48 W B Bk & (xs ,N/mm)
41 51 1511 % GIIES
A 6 250.09+54.46
B 5 296.44+50.33%
C 6 285.26+35.48"Y
D 6 188.03+48.19?

1.5 D 4 i P<0.01,25 A #H i P<0.05

£ 3 HAEEHEEEFE LI KN E E == ER

B (x+s ,N/mm)
A NEZEBCEET (a)  NEZEBCE R (b) b/ax100%
B 296.44+50.33 257.58+50.82" 85.51+2.98%
C 285.26+35.48 210.41+38.36% 74.49+4.35

D5 A 2 BCERT R P<0.01,@5 C 41 b P<0.05

3 itie

T FNR IR A [ 2 A AR 52 6 ) HE AR 2l
Yo A SR F LA 5 AR P 18] 5 S S il A5
RUREANI PR I B 8080 PN [ Rl A, AT —
SE BB B RS2 B M Bl I HE S HRBRET P [ 5
fir B ZEAG BT Hh B A 4 9 115 2 T (8] A — 5 Y [
4 el sh , Aol I 3 B oz sl o, H A it o8
SRR B4 TR A X R MR R PR S R R
Fr—80 R TIRTF AL, Pk, & A

ARGF iR AT HE

LG A A R A AR N T B A X
HeFFIEW B A EEEN, VIBREIRLS
) 2 8 B A R A 1 AR A S IO N P R B AR B 5
FWT, m PRY™ IHERR DI BR A 5 45245715 Be 45 1 ol
Bl Jtp & 48 00 5 5 00 0 FR AL AR LG A S
JiE B B ROM 43 531 48 i 134% ,99.2% F1 163.2% ,
M5 ROM o @ 3, FATWMFR B LB,z
VIBR I L3 J5 F8 45 4, 5 15 3 X5 B AR L 524
WEA AN BB 15 ROM ¥ B s, R
R AR, L4 IR LW, B A C 40 11 2 fil 45 Y R
b 2 R I R 5 Y B 45 12 Bl U nl s B
B T A A S B b b IE O B R
[Fi) B 2 A il ) i e i s A2 & 0E 8 KCOF, B
PRI PN [ Rl A S AR S AR AL R AR, XS
FATIEN RS A AT FE =4k iz 2 45
FeA—Fm,

LT S S B RS T 2 R —
ARl XA RS, B MA T, A
PR, RS B 1 A AR G R T BOE R
149 DI K JFE 43 0l e 70 £ P i T R A R 1Y
SEfth o B LAE AT P 1 SR AR R B AE R 1R
By B AT Rl BRI RS E 1 ) 2E B o EE
v BETE AN P[] 5 205 A o M T 42 T 18 m k5



o[ R B4 R 2005 4EEE 15 &5 10 1 Chinese Journal of Spine and Spinal Cord 2005, Vol.15,No.10 605

DX AR AT 32 I A R A AR AT Goal SR
FHA A B A WP (1) Steffee 50 M [ 52 | 424 )1 2F
AIF 5% 2 B LW 2 A6 Bl 3R 4 9 4 L 3% o % e i T
R, AT BG J 5 A 27 3 5% o Scifert S5 HIHE S
FRUBAET 55 BRAT 22 (0] () S PE BCBE 2540, AU R AT 76
HESAREZ oA 24 15CMTE sh i, (RSN T2
SHGWEE R, TR G I T B e 43
= Pleiffer 5P T — B2 58 H FE N B E R
ES NS R RS T D e o N ed 2 (1 s S N
JE A ER AR AT R B A [ ol >R 1 I D S P AN R
KNGS e it — 1Pl . AT T 3 e S
HRBRET [ 2 R G0, TR ARSI b & B, 2 7 [ o A
o [ 5 5 340 e B v 403 0 B T 1) e 4 W B
FPRA BN IEH K, AR [ A1 3h i 2 P [
SE B S5 5 U ET 2 A ER (B 5 74.49% |
85.51% , Wi 4 AH L A7t & 1k 22 5%, Ui B 8l ) N [
SERE R TG N, g 3h T E X
B BT 43 RGN E T L Bl 0 N T E g
FEATURE RS E AR I w4 T WIBE T B - e 14 Jn 2%
T2 MR ARG

4 BECHk

1 BRAEAE T BE ok e 45 B0 2 A 4 52 11 2 g i S AR SR AT
i 5 7 0 Fe e M RO RE X ()], P AR AMRE A4 AR ,2002,40(10)
737-739.

2. Scifert JL,Sairyo K,Goel VK, et al.Stability analysis of an en-
hanced load sharing posterior fixation device and its equiva-
lent conventional device in a calf spine model[]].Spine, 1999,
24(21):2206-2213.

3. B, AR b oK JE A R DY [ S A BT RO KR T
A — L B 2% (1], P E IR SRk, 2003,2003,11(19)
1384-1386.

4. Schimandle JH, Boden SD. Spine update:the use of animal
models to study spinal fusion [J].Spine,1994,19 (17):1998-
2006.

5. HUAREE RTFL ORI A N B B U AR R R
52 B A W ) 54 Sy AT LD TR R R R A AR, 1995,5 (1) < 14~
19.

6. Kotani Y,Cunningham BW, Cappuccino A, et al. The role of
spinal instrumentation in augmenting lumbar posterolateral fu-
sion[J].Spine, 1996,21(3) :278-287.

7. Goel VK,Lim TH,Gwon J,et al.Effects of rigidity of an inter-
nal fixation device:a comprehensive biomechanical investiga-
tion[J].Spine, 1991, 16(Suppl 3):155-161.

8. Pfeiffer M,Deike B,Clausen JD,et al. A new semi-rigid im-
plant for instrumentation of scoliosis:preliminary report[J].Eur

Spine J,2001,10(5) :427-436.

(REBAF —FERFLEAMNFERER
K, BRORBAHRILATRIFEEZEFLTHH

),
(USRS F 41 :2005-04-20 &1l 1 191 :2005-07-15)
(X% FTE)
(ALthit H@%)

s
SH R

WG TT B ([ R A s 2 2 )

OAFABRRBEEZHSHAA(AF, EMo0 N), GFPERIEF I h, TAEFKFHA LK LB 4 A

EA 20 F RN s B BORFE REF
02005 A A (E B F ) (CA)VKE,

02004 HF A % AT R 5 At B e (F XAZw B9 2 8 ), 5F A F BAFF 5] A% & 2P B Ao ) 403

Je A UK,

O# 2004 B RAERHH o RAFHRE AT HAmEF 0.74,

OARFZ AP HRXERLE RO RN AR, AR T BEAZH FH A OUR HAb A s A 2R A
FEMRIAABAR PG A LP M, RARTRIE FHARF LF(ORABARABAAR) BRAEFS
A BHRA ARRL BRAL IR %R BIMEALFEA,

O ZENEARLBEFHELAR ANEFTHEL 2R EL ShETASMELOMEHATHE L

AR ABARBEL IILERL RAIRFELAR,

02006 4 % #:13.80 7, F F M :82.80 T, 4 FH:165.60 T,
ORMAAFHNEITHLS ANITRAELRBERAI T LZFLHRREE—TK,

W, 75 B AE A . 010—64218095 ; E-MAIL : rehabi@263.net

ik b KPR Fe Ak P B AFER(Y B RELE T2 E)LAT,100029,



