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HE BB R, R TR AR L)

[(HWZE] HY TP IR RS 2817 5 BIEHERL S 1 A W 02k v . J7id SR 35 H A ff JE A
4.5 FTEARA, SCURHIE i AR A A HERR AT IR M i A SAE AL B B 2 ME R AL AHERI B S 4 . SEER 4y
7 40 : DIEH 4H (Intact) ; QA 2 BUEKS A B Rl-5 %5 20 (two titanium alloy anatomical fusion cage, Two, TAAFC) ; @l A
2 MUk A A i) Bl A e 4h 0 I EHE 5 AR 9 [ 2 2H (two TAAFC and posterior pedicle screw system, Two TAAFC and PPSS) ;
@A 2 MR FOR RS %320 (two allogeneic fibula ring fusion cage,Two AFRFC) ; @ A 2 Me R AR MEE TR Fl & 28 45
B 5 B AE 5 AR Y [ 22 41 (Two AFRFC and PPSS) ; @1 A 3 BUHEE IR LG 2541 (Three AFRFC) ; AE A 3 HCURHEH SR
MG R4 5 5 BEHES AR N [ 2 2H ( Three AFRFC and PPSS) . ZHBENL T 5 BARAS, R FIEH AT =482 3hik S pL i AH 7]
Bt FIE 475 15 BAE S By BiJE SR oA A e O ) b2 2 L OF DAB A e B s R, MR 4 pR X2 A
13 M AFRFC B4 R F124 0 BR . &53% %l J /7388 : Two TAAFC and PPSS 2 5 Two AFRFC and PPSS 2404 4E % &
#2225 (P<0.01), 5 Three AFRFC and PPSS 4811 7% 225 (P >0.05) ,Two TAAFC 215 Two AFRFC 447 B .4t 1%
25 (P<0.05), 5 Three AFRFC 4 45112255 (P >0.05) ; HiJE 5 : Two TAAFC 415 Two AFRFC 245 B i 5 1124 2%
5 (P <0.05), 5 Three AFRFC 41JE40HH 22 5% (P >0.05) ; J5 (sl 72 A7 0 25 46 A 4% 104 - Two AFRFC and PPSS
245 Two TAAFC and PPSS Z il Three AFRI'C and PPSS #4745 112% 2 5+, Two AFRIC 2H 5 Two TAAFC ZH I Three AFRFC
HWMHA TG 22557 (P >0.05) . HAEREIRIG TR  HEIR LMY 55 KB4 R (13 649. 50 £942.06) N, FiLAL AFRFC f K
Tha 4R a7 (13 472.72 £518. 11) N, SUH AFRFC f% S Bl i) 8 a7 (22 658. 33 +554.92) N, 3 #t AFRFC £ 2k fir (25 384.50 +
687.64)N, &5 MEMIAEA 3 Memk 2 A AFRFC, 45 G- #E 5 ARET P [ e 2 ml B AR SR AR B 1Y 124 F8 0
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Biomechanical study of allogeneic fibula ring lumbar interbody fusion cage

Shi Weifengl , Guo CongtaoZ , Zhou Qiang2 (' Department of Medical Affairs, First Affiliated Hospital Nanyang Medical College,
Nanyang, Henan Province 473058 ; >Department of Orthopedics, Center of Orthopedic surgery, Southwest Hospital, Third Military Medical
University, Chongging, 400038, China)

[ Abstract | Objective To evaluate the biomechanical stability of allogeneic fibula ring lumbar inter-
body fusion cage for posterior lumbar fusion. Methods Thirty-five fresh human lumbar spine specimens of seg-
ment 4 and 5 were collected. Spinal tumors, trauma and osteoporosis were excluded by imaging examination
before the experiment, and the implantation of lumbar interbody fusion through posterior intervertebral foramen
was simulated. There were 7 experimental groups (n =35) including: (1) normal group (complete specimen, in-
tact) , ) implantation of two titanium alloy anatomic fusion cages (two titanium alloy anatomical fusion cages,
two TAAFC) , (3 implantation of two titanium alloy anatomic fusion cages combined with posterior pedicle screw
fixation (two TAAFC and posterior pedicle screw system, two TAAFC and PPSS) , (@) implantation of two allo-
geneic fibular ring fusion cages (two allogeneic fibula ring fusion cages, two AFRFC) , (5) implantation of two
allogeneic fibular ring fusion cages combined with posterior pedicle screw fixation (two AFRFC and posterior
pedicle screw system, two AFRFC and PPSS), (® implantation of three allogeneic fibular ring fusion cages
(three AFRFC), and (7) implantation of three allogeneic fibular ring cages combined with posterior pedicle

screw fixation (three AFRFC and PPSS). Spine three-dimensional motion testing machine was applied to test
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the movement range of lumbar segment 4/5 in the directions of axial pressure, flexion, extension, lateral ben-
ding and rotation with the same load, and anti-axial pressure damage test was applied to examine the mechanical
limits of the axial pressure of the end plate and two and three AFRFC. Results Axial pressure test: the two
TAAFC and PPSS group was significantly different from the two AFRFC and PPSS group (P <0.01), but was
not significantly different from the three AFRFC and PPSS group (P >0.05). The two TAAFC group was sig-
nificantly different from the two AFRFC group (P <0.05), but was not significantly different from the three
AFRFC group (P >0.05). Flexion test; the two TAAFC group was significantly different from the two AFRFC
group (P <0.05), but was not significantly different from the three AFRFC group (P >0.05). Extension, lat-
eral bending and rotation tests; the two AFRFC and PPSS group was not significantly different from the two TA-
AFC and PPSS group and three AFRFC and PPSS group, and the two AFRFC group was also not significantly
different from the two TAAFC group and three AFRFC group. Compression damage test; the maximum load of
vertebral endplate was 13 649.50 £942.06 N, the maximum axial load of single AFRFC was 13 472.72 £518.11 N,
the maximum axial load of double AFRFC was 22 658.33 +554.92 N, and the maximum load of three AFRFC
was 25 384.50 +687.64 N. Conclusion Intervertebral implantation of 2 or 3 AFRFC combined with pedicle
screw fixation may allow the spine to obtain good mechanical stability.
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P HE (B 1 A B R T T LAOK , A (B il & 284 A
HEAR B 5 ) CSEROR 29 2 432 . Ky
PRBEDT , i 23 2 BUHERI Rl & % 45 5 5 BEHE S ARLET
% (posterior pedicle screw system, PPSS) ! A[ ffi AR J5
B ARG Y BORIS B 0 1 # kaE , e 3R S
HEER, B TH—LREAREEEREG R, G
U B IRCR , S B AT T 2 FIEAR 4 JBA [] B ik
Hrro BTN AR (8 S AT W WA ) 45 2%, 300
WL G BP0 FE R B2 — TR k)
AT Rl G 5 R AT A A, T S AR B R TR Y
HERIRL A 25" oA R R RS, A 926 e A
SEARMER L B N T o BLAR | B Al e 2R
ARMENRI Rl 25, DAEK G 4 A 91 B AHE [R] Rl A5 25 (titanium
alloy anatomical fusion cage, TAAFC) JfyZ: B 32 A%
A M HET BE A = 4k 12 30 i [F] ( range of motion, ROM) ,
HEFTARIA] LA, PPN S A JHE B PR A 1] 75 2% (alloge-
neic fibula ring fusion cage, AFRFC) ) Jj 52 & 4, Bl
EWT

1 #R5FE

L1 ZRArAd %

P = 2 R R 2 i B 2 S A 5 O 2 R 1L Ay 35 HAAA
BAEARAS, b Tk 30 FL 4F 0% 20 ~42 % 2o S B AFIR2S ~
34 % A TGP S, e KA HERR SE R IBHE , S R
ARTELG IR BB AL 5, DU 4 ~ 5 45 BE, Sl BRAE 55 L
BINITER AN 4R = N LR ISR TE I S NAN ) S
MHEF P TRE B . A3 WITENE 4 MEAA Y 1o B 5 HEAR 1T St

A4 ~5S HRZYS em (@R, —BOMER 2 em, DUE AL
TGRS A B E J1, SR HCA 10 em x 10 em x 2 em (1453 J@ £l
e, R LR IR TP R ( A BERY, L R R R 4/5
P, TSR N [ 58 AR A b7 AHE S5 AR BRET DL 52 56 vh i
FPRRREEE . WUZ RSB B /A7 T - 20 CARIR VKA h v%
R, SR HRRAR A BT 3 KA AR T B PR
1.2 WE T EMAF Rk

SR UL P B 5 A= My A A B ) S A A S A B, AR 5
W RERINE 475 MENEI B B2, F5 HLil 45 AFRFC(I81 1A) , LA
X EBPRE F1 EECARE A ) il 5 45 2 phy v [ M B 7 45 B i 1
(9 TAAFC( P 1B) o AR A I S0 A S g5 228 A 1] L AFE 18] fil 5
A, UIBRHERIHE 475 HEWRISCHT, Ml FLUIBR G J7 21 4R 38, B
SRIRAE 1) 2 0 B A1 A, 5T 408 24 44 45 A 1) 52, A AR
NEE AR AR 2)

A3 AR S-S M3 R 8425 ;B 14X TAAFC FARMER SRRAR I a6~ 25
1 SREAEENE4/5 HERNBL SRR

1.3 S3ani

SRy T 4L, A S HobRA: DIE W 4 (S8 BARAS, Intact) ;
QR 2 KBk G I R L5 452 (Two TAAFC) s DAA 2
BRE G ifp F BB 5 e 45 5 B 5 AR A 8 72 4 (Two TAAFC and
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AN 3 ARk A 2 i3 UM IR] T8 A B4 N B 2 s B AN 2 AR A2 I3 BUAR 9] 8 A B4 N B8 ; C N 2 AR HE R SRRAR 1) i & S5 R A 1 ) 52
2 SRR 3 A EE IR H R R R

PPSS) ;@A A 2 MU ARMEE PR LA #5240 (Two AFRFC) ; &FH
A 2 BT A B FRAR R 25 45 6 5 B HE AR P B2 41 (Two
AFRFC and PPSS) ; @ A 3 MUHEE FOREL A #8241 ( Three AFR-
FC) ;@A 3 MR RHEE AR Al G 25 255 Ja BEAHE S AR P4 [
ZH ( Three AFRFC and PPSS)
1.4 HFnE

LEf8[E Zwick/Roell BZ2.5/TSIS ¥ kE =482 SR ¥ ML L
T, TSR AH RI T R il 1) R T SRR S 2 A e
7R L% ROM Bl ) Fe I3 () d5e K #Aof 2k 1 200 N
U 5 A 22 A 0 e, AR o Jon 28 s 8L, 3 ) 7 A 5
BHAZ ST HO SET R VA AT 2 em 4bjitiin 10. 0 Nm 9 J3 %6
1 JAT cv-al FEAT = AT AL B ASR R A R A 77 ) 8 o BRER
RN 475 W B AR B AR T R DU R AR 2 8, 3 i e
UGS E R G TR | el Se o i e R eSS st 3°,
TERAE—E MR M, IrA IR ER 3 Yo/ H#k
B3R, E1Z 5 R Z (8] [A] % 10 min {4 2U5 2 5850 5 4, it 5%
J& 2 RAGIOBF A ERA , LApdl NI d a2 25 o it P2 P MR S T
PRIFHRA LI

DL bS8 5e UG # Three AFRFC 2001 Two TAAFC ZH11 6
BARA AT RS RIR TS A S TR B L, Sk IEX R A
L, BB AL 5 mm//min, PHAZAR R KA [FIRE 7 R HAR
AR5 1 em [ AFRFC 18 #, 439 BRMC WML 3 Motk 3
W, BHHFT 3 DA R
1.5 a2

BRI GETT R 3BT 3R T SPSS 13.0 3 F. FrAs e ah £icdi
PR FABCXTRORE ¢ K40, a (I 0.05, [RIH 22 AR K,
AR IER A, A B SRR AT 57 1E ; 77 2R 55 8 A
Tamhane K356 %5 1F o

2 HR

2.1 #he k7RI

ANFEEA R AR R 2R AR IS 0 UL W3R 1, T L Two
TAAFC and PPSS 2 FULHiES /N, It Two AFRFC and PPSS £H
PR E A, IR BB MG 5 (P <0.01) ; 5 Three
AFRFC and PPSS Z{AEEAHIE , TGt 22 5 (P >0.05),
IR %{EF Two AFRFC and PPSS 41 7 B 5 il i # R A R

BRI BERI %5 Tntact ZH 50, Tntact 26 L6 AR hn 18] 72 452406 W 40
FEAH IR A R I B S T2E 25 5 (P <0.01)
2.2 WA

S LAAERTE IR P Y ROM {3 2, 7] W, Two TAAFC and
PPSS 4l ROM /N, 5 Three AFRFC and PPSS 41t 50 {E A0
(P>0.05) ,FaE AL, Intact A TERTEARTS T, HLiE i i
SE LA E PR 22 A AR W35 25 5 (P <0..01) ; LA b Fil
HIFE B PELF, 15 Two TAAFC 4 EW B4 %F (P =
0.694)

F1 FRFFMRETHEEAMRER (=10, mm,x x5)

215 400 N 600 N 800 N 1000 N 1200 N

Three AFRFC and PPSS 41 0.12 £0.03P 0.20 £0.05P 0.27 £0.07> 0.36+0.08b 0.43 +0. 12b
Two AFRFC and PPSS 41 0.16 +0.082 0.25£0.148 0.38£0.112 0.48 £0.082 0.55 +0.082
Two TAAFC and PPSS 41 0.09 +0.03b 0.13+0.04> 0.19+0.07> 0.25+0.10> 0.32+0.13b

Three AFRFC 2 0.62 +0.183b 0.76 +0.203b 1.00 +0.228b 1.19 +0. 163> 1.42 +0. 113>

Two AFRFC 4 0.70 £0. 14ab 0.95 +0.253b 1.13 £0.24ab 1.33 +0.29ab 1.54 +0.26ab
Two TAAFC 4] 0.39 +0.092b 0.69 +0.20ab 0.85 +0.20ab 1.03 0. 16ab 1.20 0. 153b
Intact £ 0.19+0.032 0.35+0.128 0.45+0.108 0.57£0.122 0.73 £0.182

a; P<0.01,%5 Two TAAFC and PPSS 28 }b#;b: P <0.01, 5 Intact
20 4R

®2 AEBFTRETHEMKER [0=10, (xx5)°]

25 100 N 200 N 300 N 400 N 500 N

Three AFRFC and PPSS 4 0.57 +0.00> 0.94+0.08P 1.34+0.08> 1.96+0.06> 2.46 +0.13b
Two AFRFC and PPSS 2 0.67 £0.10P 1.24 £0.09> 1.68 +0.10P 2.08 +0.11> 2.63 +0.22b
Two TAAFC and PPSS 2 0.55+0.16P 0.95+0.07> 1.36+0.11> 1.72+0.18> 2.03 +0. 19
Three AFRFC £ 2.93 +0.452b 4.16 +0.408b 5.41 £0.573b 6.02 £0.39ab 6.87 0. 6620
Two AFRFC 4 3.34+£0.433b 5,13 +0.723b 6.09 £0.88ab 6.84 +0.92ab 7.78 +1.09ab
Two TAAFC 4] 2.18+0.442 3.12+0.468 4.19+0.692 5.41 £0.642 6.63 +0.942

Intact £f| 1.31£0.212 2.49+0.632 3.52+0.822 4.46+0.802 5.49 +0.852

a: P<0.01,%5 Two TAAFC and PPSS 2a1t#5;b: P <0.01, 5 Intact
AL 4R

2.3 Stk

- AE 5 R I TR Y ROM {E L3 3, Al I Two TAAFC and
PPSS 41 ROM /7, 5 Three AFRFC and PPSS £ st 5 {1 43
(P>0.05) , FaEMAHL . Intact ZH7EJ5 MRS T, Kot i
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AR BTN B A2 5 (P <0.01) 5 B HEN
2 LR S PO 15 Two AFRFC 4045 W1 i 453125 22 5 (P <
0.05),

F3 AEHFRETEMBMUKLER [(n=10, (x£5)°]

A5 100 N 200 N 300 N 400 N 500 N

Three AFRFC and PPSS 2 0.29 +0.07¢ 0.52 £0.05¢ 0.84 +0.09¢ 1.08 +0.12¢ 1.26 0. 10¢
Two AFRFC and PPSS 2 0.39 £0.13¢ 0.80£0.15¢ 1.160.19¢ 1.46 +0.18¢ 1.71 +0.17¢
Two TAAFC and PPSS4{  0.25+0.10¢ 0.54£0.19¢ 0.84+0.32¢ 0.99 +0.35¢ 1.13 £0.36¢

Three AFRFC £ 1.21£0.282 1.84 £0.208 2.22+0.032 2.89+0.163 3.52+0.172

Two AFRFC 4 1.46 £0.353b 2,14 £0.29ab 2,92 +0.33ab 3,52 +0.193b 4.61 +0. 18ab

Two TAAFC 2 1.34+£0.082 1.79+0.203 2.45+0.198 3.00 +0.192 3.55+0.312

Intact £ 0.92+0.172 1.58 +0.302 2.07+0.382 2.56 +0.612 3.19 +0.832
a; P<0.01,%5 Two TAAFC and PPSS 201t 45;bh: P <0.05;¢c: P<
0.01, %5 Intact 28 bk 45

2.4 L& AME X

G G2 e A S AR B BE 2 B S AR AR
AHE P LA [ RE A 2 fr T 22V S I M S I A S 2e 2
S, R UL SR U L DA S AR, IR A2 A I i) 5k
{255 SLPR %30 .

FAEMZ KL ) ROM (L3 4, 7] W, Two TAAFC and
PPSS 41 ROM /7, 5 Three AFRFC and PPSS 25 st %5 {1 K30
(P>0.05) 2@ AR, Intact ZHEMZSRZS T, Lhjbtam Py &
EHFEEZ A IEE BE 2R (P <0.01) ; Lo AR it in [H 2 44
R ETELT, {15 Two TAAFC 4 B4 iH¢ 225 (P >0.05) .

F4 TRABFTRETEMZMRER [n=10, (x=5)°]

215 100 N 200 N 300 N 400 N 500 N

Three AFRFC and PPSS 41 0.64 £0.10¢ 1.34£0.17¢ 1,97 £0.43¢ 2.51 £0.47¢ 3.11 £0.51¢
Two AFRFC and PPSS £l 0.76 £0.20> 1.43£0.20b 2.13+0.29b 2.83+0.39b 3.52 +0.48P
Two TAAFC and PPSS 41 0.47 £0.12¢ 1.060.11¢ 1.76£0.13¢ 2.36 +0.15¢ 2.91 +0.17¢
Three AFRFC 4] 2.36 £0.412¢ 3,72 +0.622¢ 4,92 £0.432¢ 5,81 +0.452¢ 7.20 +0. 692
Two AFRFC 41 2.49 +£0.172¢ 4.51 £0.192¢ 5.88 £0.492¢ 7.25 +0.542c §.42 +0.(09ac
Two TAAFC 4] 1.83£0.478 3.11£0.912 4.69+0.452 6.17 £0.302 7.17 +0.392

Intact £ 1.56 £0.20a 2.47 +0.372 3.15+0.312 3.92+0.382 4.85+0.452
a; P<0.01,%5 Two TAAFC and PPSS 28 }b4%; b: P<0.05; c: P<
0.01,5 Intact 20}k 4%

2.5 #EHRE

K AR R T Ty MR L2 5, ] WL Three AFRFC and
PPSS 1 4 {5 K, 5 Three AFRFC and PPSS £H i 50 {8 AH
(P >0.05)  FaEPEAA L, Intact A ZERTERAT, Foihn iy
2 A P2 A AR B 22 57 (P <0.01) s Lh At &
FEH R E ML A AR R B2 R (P <0.01),

£5 TRAARKETEREMRER [2=10, Nm,x =]

205 1° 1.5° 2° 2.5° 3°

Three AFRFC and PPSS £ 22.25 +5.67b 25.17 £6.98b 27.59 +7.79b 30.44 +8.05b 34.22 +9.57b
Two AFRFC and PPSS £ 17.25 +0.69b 19.58 +0.59b 22,17 +1.83b 25.29 +1.42b 29,04 +2.75b
Two TAAFC and PPSS £ 19.41 +3.25b 24.12 +6.99b 28. 56 +10.43b30. 55 + 10. 40032, 56 + 10. 47b
Three AFRFC 4 0.84£0.20ab 1,12 +0.163b 1.28 +0.20ab 1.44 +0.263b 1.63 +0.33ab

Two AFRFC 2 0.76 +0. 158b 0.86 +0.103b 0.98 +0.09ab 1.06 +0. 103 1.12 +0. 12ab

Two TAAFC 0.68 £0.103b 0.93 +0. 153D 1,22 +0.368b 1.42 +0.363b 1.65 +0.40ab
Intact 2 4.54+0.708 5.42£0.612 6.35+0.492 7.66+0.782 8.68 +1.202

a; P<0.01,%5 Two TAAFC and PPSS ZH b & ; b: P<0.01, 5
Intact£A bk &%

2.6 EGHIRIE

WL B KRBTy (13 649.50 +942.06) N, iz /5 46
7 AFRFC . TAAFC ¥R 451 %, S0 b5 A MR il 24, 0 A5 A
AFRFC 8 K #0m h (13 472.72 +518.11) N, WA AFRFC
BRI (22 658.33 £554.92) N, 3§ AFRFC ({5 KT H
(25 384.50 +687.64)N,

3 iTtig

i 2 S AR A 2 T b T R ) R , AR A
SRR R REY B AR A 2 B I PR, Janssen
25108 S AR B 0 T A 0l 5 A A B P AT ) T T
FEARF G, W T EEME Rl & B B A 0O . FRATTAR
PEHE B AEAR N A RRIR ) 3085 B HO T A P 58
FEN T4 T A3 BRG] T REEME Rl &, (0
TE R FERD A 2RI RE B9 R SOGRBIRLE iROH™

B HE PR A A AR 0 fe/ ME A ELAR 29 10 mm
) B S 15, 3 A THE B B R A 5 3 R S 4 T AR ]
iKF] 4 ~5 em® (B TAAFC (132 3R 2 ~ 3 em?)
B TR )AL 2 i T R T 4550 e 50 R 2 A AL T ) 3
(7 F7, 7 1k 17 A7 48 BT SR 2 R U s R EROIR
2SR E5 (L RT DAHE A AR T BT AR,
HEERA B o E AR R B T R EAE R E B,
AT AR AT Rl R S R R I ME [R] il s R
RAEZS 5y B 2 AR 22 fir 457, AFRFC 7 i3 B | 42 fi 1fi
TR J2 A 1) B 75 S B R HR T, B A A B A BRI AR
10 mm , AJ A5 4080/ 0 T X e 2 AR R 2 8 ) 2 r fEl 38, P
fiX 7R R n) LA, T EFAREA
3.1 AFRFC *fBEAHEiE 30 % BoAl 21 49 3

JEBEAEA 2 # TAAFC iR 5 F 3k 1) BEAH AR
EN BB AR T R AR, ARSI AL
MR A TAAFC Sy e, A A 2 M0 3 4 AFRFC
() 12 Ra e . WA BAIE 3 i AFRFC 7845 4 8 A 45
A N E RS OL T, BRI 8 B 5 A R O R AR 2 AL
TAAFC BEAR — 31y J1 2 e 08 . 3 MUl IR 2
“E SR H 1RO TR, 2 AT R A
WIEZ 3 mm JE & =053, Ry R B s B i AR
E o

A 00 o M 2 A R T 9 B A R
HPE R h LB W8 /N, 3 ML AFRFC FE A S, &5 8
SR, T M T AR AR A ) SR
s Ak | PR A B2 A AR, BT LA AT 8500 5 A3
IE A7, Rl T BRI b (1 2 R g A L AR
B 2 A0 AFRFC JiCE THEARZ AR o, 264 Rl 1)
JFF UL ROM {5 Two TAAFC 4AF1EG 2255,
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S3HT IR R AT B8-S HEAR 2R Hh g fE A1 R HE R, ROM {
BRI 2 M AFRFC AR AHE 8] B0 F 42 Ak i A2 /N

2 # AFRFC (¥ 1 X [ 4%t 3 4 AFRFC (1) [ #2
/N, W iZ 42 Two AFRFC and PPSS 28 [t Two TAAFC and
PPSS #H 711 & IR ROM {28k ok, & A 1 i
Gt EFWEBERHNZ — HIFAR LN 2 K
AFRFCAGEN FH TR . MBUE EF Two AFRFC and
PPSS ZH7E 45 AR S ¥R B L Intact 20 347 1 £
EME. BRI IR 2 W 2 & AFRFC 4 5 K 2k i
22 658 N, &M iy de K#R A A 13 649 N,2 # AFRFC 5%
SRBAE T R AE AR B AS T R 2R . RS PR
TAETE B BIHEAR R/, R ERAE R BN RE T 3 AL
AFRFC B 1580, SLETAE A 2 M AFRFC 454 N [ &
REINE R A IR E SO . R, FRATTAE I R 5 e v
BAAAEA 3 M0 AFRFC, 7211 PR S 5 HEA AR XN, A
WG 3 A AFRFC 155 N n] ffiFH 2 A AFRFC,,
3.2 RN BATAEZ ZAANEMIZF TR L

DER:E R

il S HE S MR ET & F T B I AR AR A T T Y
R ARSI R AR R A 2T, N I8 e A
TSI A A7 AR BH S LU A e AR o i I A
B WA RIS 3R TC A B AR ) 2R

S BHE 5 AR ET TN 152 RGN AR S A 5 By Aa
Vel B REERREE . NIILE A, i [F 2
20 LA [ 72 20 7 4N O In) AR R e, A AR R
RS2 5% (P <0.05,P <0.01) ; B A At
78] 2 AR Tt i 4 [ R 2 Intact 4 ¥ R RERAS B
GF iR i AecE o FRATTE I S50 R BTG IS AT AT T AR A A
[ 25 , FESS A ME 5 AR ET [ 58 M IS 00 T B R i e e
B Kk 2E 5" Krijnen 251 3 52 11 2 5 A 4
R AWUESE T Rl G A A BR A A B AR IR A AR e
BRI RA T BRSO IEs & N 1B E R G0 MRk
B fi FIHE S AR AT 22 ]2 i S - R 4 A2 ((distrac-
tion-compression stabilization ) ” A/ {ll 2 Bt i S 52 E 1Y,
HE 5 ARETFE DR ME (B) Rl 25 A5 1 R B SR  ET R 2
(] () “ BRI O 2R 7 T A% e — 0 3 T Ar , A T i A ]
Bl BB SRR

ZE LAk, 3 M AFRFC 7E45 & P 8156 fAR 45
BT OLT , #4128 37 n e 5 2 M TAAFC H
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