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BE: B WEUF B AT AR H B A 3R 4T (expansion cancellous screws, ECS) 5250 i EIR4T ( cannu-
lated compression screws, CCS) T I S8 Y7 [E & JF BB R PUER B 12 45 BEHAE T B RS/ BE , T4 ECS 125THY
B SEEEM. FE K18 X3 (36 M) R SHEEANT R E ARG 3 4, 4 6 X (12 1) . FEHK
BB R LI OUT , 20 EE R L 2 B ECS 5 2 # CCS,2 AL ECS 5 3 # CCS,3 # ECS 5 3 # CCS [l e Fa
MR R R B R S AR TR A M IC R, BR MRS RETREE ECS HcRPi R E i
TR R BT CCS(P <0.05) 51 2 # ECS 5 3 £ CCS MM E AR I B2, 45k ECS B HAFEEEH
) CCS BT IFHE R 4R E I iz 2 B ECS #HATE E 7T LAk S| 51548 3 A CCS 24T B 2 2 A A FI Y

B EHR
KEWR: BaI; AEER; BB £
HESEKE: R318.17;TP391.9 XHRERER: A

Biomechanical evaluation of an expansion cancellous screw in
fixation of Femoral neck fracture

ZHANG Yang', LEIWei', WU Zi-xiang", YAN Ya-bo', YU Liang?.(1.Department of Ortho-
paedics ,Xijing Hospital ,the 4" Miuitary Medical University Xi’ an 710032, China; 2.MOE Key Laboratory for
Strength and Xi’ an Jiaotong University,School of Mechanial Engineering,Xi’ an 710032, China)

Abstract: Objective To measure and compare maximum resist compressive strength and torsional strength
of newly-designed expansion cancellous screw with that of cannulated compression screw in fixation of femo-
ral neck fracture, and to evaluate the effects of ECS screws. Methods Eighteen pairs (thirty six specimens) of
cadaveric human proximal femurs were randomly divided into three groups, i.e. each group with six pairs
(twelve specimens). Simulate uniped standing and compare the maximum femoral neck strength and torsion-
al strength with using screws in different types and numbers, i.e. two ECS and two CCS, two ECS and three
CCS, three ECS and three CCS. Result The maximum femoral neck strength and torsional strength from fix-
ation with ECS was significantly greater than that of CCS with the same types and numbers; the fixations with
two ECS and with three CCS showed no significant difference. Conclusions The results suggested that as
compared with CCS, the expansion cancellous screws might have better effect in femoral neck fracture. The
fixation effect with two ECS sometimes could have the same virtue as that with three CCS.

Key words : Femoral neck; Internal fixdure; Bone screws; Biomechanics
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AR & E A S ERESET, ZWTEEAN,
PEEAL SRR, LB R E SR T B &R
FHBE B, TEERI T EZMATREEE
Pr P AR, (H X T BB BB T R iR B AR 4 )
RS , BA R R BGEMN E E S AT
BRSBTS R AH 22 R B SRR
N TR R WA T RUR MBS IR IE 5 Rl B i T4
E S SiE e IR TEA 2 ERTEEERR,
B 5 RA T JE AR 5 W BB k53 &
AT AR %N, TR Sk %A
RV S Jry B M HE e R 1, BBk R IR BE 1 R A2
REHiE20% ~40% XF F &R B T FITRUL, H
TB EAAIAEAE , P E SO B 0 4555 ,
D3 URET IRA S B TR A5, B IN T H 4T A &L
A RRBE KRR R kX — e K AL,
27 H i R 8 150 A 20 i R A8 AT , BTt i
B 2 H IR B 1R 4T (expansion cancellous screws,
ECS) 7 A i, TEASE I & SUL 85T B2
REERL b, SRR A BB Sk R IRETSRAR B AR G
TR &R R 1. ASLREA ECS 5250 E IR
4T ( cannulated compression screws CCS) 5 K3 ik
SIS R e i, 2 T R ECS WA J1F
.

1 #857EE

1.1 ##

1.1.1 AAEE WERRDREEEAREH
TRICE RA 18 XF (36 AR)) , P-4 7 72 % (63 ~
86 %), ERRRE K M E SE AR, BIBUR L&
X iy, HEBRETTE B TS 2R, i 36 B AT
A FHNZE SR E T - 76 °C AR K
R AE. MATHT 24 h By, 20 °C =R B AR MR G
EXoH

1.1.2 40t RIETUENERAEMELRELR A
TR ST B IBET R R k& &Kt 45
¥ 53 I « R 2S BRET Bon] 47 ABRET NFLIA M N2
By SMER: Ah A IRET YK S 100 mm, A2 7. 3
mm; 72 4.8 mm; LK BF 40 mm; B2FE 2,75 mm,
BETHLGFLAR 2. 6 mm, BRETIRFRI 4 B — 5, < 20
mm, PHEE: BET N ER 2. 6 mm; K 120 mm, BE#H N
B 6 mm WP, DMEITF A (LB 1) .

BH1 BERARRFETEUE

Fig.1 The expansion cancellous screws

1.1.3 ZRME  WEE X LW IkeE 2 E L ( Lunar
Corp. Madison, WI,USA) ,MTS 880 = #1525 H1,
(MTS System Inc, Minneapolis,USA)
1.2 7k

HRAEBENLECR , ¥ 36 4 (18 XF) IR B Hn 42y
3H(AB.C), BH 12 4(6 X) . XENMERE
Wi H B S b B8 5 ST 7 T35 B
FE (bone mineral density, BMD ), DA Klenerman 33,
&, 1B BB R PR EL (Pauwels /) =50°) ,
A HA B MR A (4% 6 1)) o3 B BEPLIT A 2 £
ECS J 2 # CCS AR RE (FRA Ay A, 4) s [FK: B
HIRA ST FIBENLIT A 2t ECS K 3 #r CCS hnLA
(BB, ) ;C AHIRA S AIHENLIT A 3 £ ECS ¢
3K CCS IPAREE (C,\Cy d) o 20 L BER RIS H
PIFMRET B [ B RCR . FEETE T B B HE Sk AT
AHAEDN 2. 8 mm TR S S vE AT, B P17 %
A EEEEIEAR L, BW RS MIEsERE,
TEBE T AT AHRPIBGLIREN . Hh 1 SRS
TE BT AR S T B R A 3 B N S
BIPIRCEL RIS B =M, 24 5 s T BT i)
FARE /DR 135°; £ WSS &3 A 100 mm
K ECS [ CCS, LUE LU il it FAHT ABRETHT,
T DR GRIE B B SRR R B RE , SR B
SKEHIT 5 mm 24 2 AT 1A E MR L, DAt
PEEIFE £ 3 MEE. ECS BATIT AN, B
PR A SRR ET FLIE , (5 82 5T T A0 B Ak AL K T
AR IT ARG & X RIEE, BATHR € VB R
47, ECS K UK A B B AR . R EM
B X B e % i B TR MTS 880 A= ¥y 44 KL S2 B pl
EREAT . BB AS B [ 2 T AR AR B
NS TR br 4 5 AW 1 2 R LA % (i
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e T 5 E I R 1203k 4A) (LK 2). BL2e/
min FIMBCEENEFEMAE 1 N - m TIHRA R b
F 40 BEfEL IR EAR AW 3G 7 B IAT R 30 min, FELUJSUAR
BATTFIR LA 5 mm/min B0 8 B B HTIE N B2 A
IR K MO E R BUE CRIARE AR A LB, e
TSR o KRB E S BT BB R
ERGICT I AN R RYURIRE

E2 £#hEsin
Fig2 The biomechanical test

1.3 SitFEAEAZE

SR HISPSS 13. 048 34434 , A 14 B 84T 1
R S5 S LA T e £ B e K e 5 B R
ECXT ¢ Ko

2 #HXR

R X R A7 A BeE Siak ECS B2 4T R ik
R/NAT UL, [ 52 Jm Hesn 1.0 ~ 1. 8 mm JEEIA4E,
PR 1.3 mm, WEEEE B EREELE 1.2,

Xt A B C3 £ AR B R R 0l B e 2= 1
SR B BT B AT IE S PR 3 AT 22 57 MK
Ko Hrp,A B C3 iR R YT B 22 B A 1A
RIESS . Hitk, A B C3 H & PR R A
BoxT t Mk, Xt A B, C3 41 B8 % B AT,
GERWIR 3 A7 ARG EIRMIEZS A7, ¢ K6 4
[RIGZE51] , PTHEBR B 08 B A R 3o S T 2 SR 3 Al B
W2z, 2 BRI Z5 R o, MR H ECS S5
CCS RET [ =2 By B R BT I 3 K S5 B A T e A
FEEZFAEFBEEE X (P <0.05) ,HEL 2 #
ECS S24TIE 3521 5 3 A CCS LA B 251, (P
=0.065;P =0.769) .

3 g

H AT, A& ST 2 AP i R B & BRI Ik
BHEIFN—FERRTE. BT EE MR
BT ENRGRES LG E- BT R miER . 5
FAREW, WA IE PTG SRIMAE BB KR ILH &

F1 2 TEEERRAARNSEAETREARERSETRERE

Tab.1 Mean values and standard deviations for BMD of each group and the rotation degree of two kinds of screws
415 BREE/ (g em™?) IRETR BEIBE  SEMAMETREARMEOAN-m)/(°) PfH
A Ay 0.831 +0. 061 ECS 2 5.040 +0.197
A, 0.841 +0.084 CCs 2 6.005 +0.556 0.0t
B B, 0.744 £0.125 ECS 2 4.862 £0.373
B, 0.761 £0.150 CCS 3 4.635 +£0.432 0065
C G 0.757 £0.098 ECS 3 3.880 +0.192
C, 0.745 £0.077 CCs 3 4.653 £0.437 0004
®2 2MITEERARARANSAREREREHERTEEE
Tab2 Mean values and standard deviations for BMD of each group and the failure load of two kinds of screws
415 BREE/ (g em™?) IRETR BEI%H AR EPHE(N,Z +5) PfH
A Ay 0.831 +0. 061 ECS 2 41389.1+726.1
A, 0.841 +0.084 CCs 2 3435.4 £695.7 0-017
B B, 0.744 £0.125 ECS 2 4598.2 £997.3
B, 0.761 £0.150 CCS 3 46 29.6 £1 057.0 0.769
C G 0.757 £0.098 ECS 3 5241.3 £435.8
C, 0.745 £0.077 CCs 3 4357.4 +693.6 0026
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A AT BB 2 0 BRET A AL KR 0 P o YR A 1
TR YA, BRI, 3 AR B0 R B Lt # i
2 R I A T A AR U, 7E BB B A )
R 41l 3 Bl P SH e MR T R T AR T, T AR
SER AT SRR E 1, MR BT A AL S B 3k 3R
FLRY KA RS BFERER TR, BRGM T LM
NPBURATRERE N TR AT MBI EERER
o REFETNEE LS R O
Pohn T B2 BB QERBI S BT ; @ Anifm
Tt BRI o TR i B 0], [ P A o
e RS AT E BRI . BARASH
INIBAT S FE B B AR, BT YI N i
K, B S ORI, (B R 4T 1 I A0 B A2t R
I ot B S5 BT ¥ B3 n , S F IS i A& Lin-
den'®! 5% F PMMA B4 As2 6755 B2 LAV /0 T % 2
BB RIRCR . (HIE AR 7E B Ak P K
BE B EL R M ORI A BB R N AT RE T B4
YRR, A SEEe B B Ik N TR BB AT T
BERKIG  BRAT S350 2 2 N TRIT I “ IR 8, A
JE R BB, T LA SOt X M 4T, B
BATE EREE MR .. B, WU R B84
TER SIS B 24T ER WAERE L, fE LA
MORRET BRI, SRAT 5 TR B 5 4 A T R A
T, TS PIR i3 i, B 1SR ETAN B B .
FTHATHE BT R L R 3 24T H
JE,HWAH2 I 4 B. BRARZENFHET
H W 12 SRR, DS O AT S IR B
31, Hol A FRAR R LA 2548 2 3 #OIB 4T IR IR =
EIHATREIE . PRXREEAT B R 2RISR BT %
HEAHSRIGTII S BN R, S Y
JEERR S R FEE U, W T ERR
BT, Bl SRBUR R E & 53R, Zlowodzki' ! &t
56 {51 LA A O MR T P B S 0 MR SR R
FTHEVITSE 2 B0 - JE R 0 B 47 R R B B 48 R
31% , BB ITE 4 E R 27% , 35 H B R 4 45
R BRI ANLAE . A EE SR S
LT o7 AR R B Sk s — e, B
I, 25 AT AE RESR BU TR (RS 2 T 52 L SR B3R BE IO RT
B RERA 2 A 2, WS AR 3 Mo, 34K
B BAM T BIAE, ERE kBl R 5E & 4
A AT, Tan'"VEEAGT 2 AORAT 2 BIRAK

PR T 5 oL [ S BB S T 1 R W T S OR B
R AR R K] 8 B ATE S IR AR B 2T
{37 B R BE 3 T 8 1 3 L B S AR A, - B8R R
AT HEAGIHARE (P =0.019) ;91 83K W 2
BRET LUZKF-J7 (2 [ 8 BB BB T 3R B 7 [ REB 4R
P T pE AR . VIR Sl L A BRI
15t PR T R I A AT 22, T P T B TS
HIBTIKR IS B Ty RIS E M 522 s SR AT [l s  PIAT &%
TR RE = 5T [ % b 25 2 BUE I TR B3 A2 fe
FPIET 18 R oy 8 B [ 5 7 SR AL L &5 Ak Ty ki
PBEAT o FRET I RE A PR PR R JF A e fe 2, T UL
[ RE RORH A LA IR ST R B A3 I s n, 55T
AT RAEYVIRR . BALE 2 HURETRH
BLBEATIERE , T 3 ACHRAT A LA ) S = o B AT
[ A2

KT PR i B B 3T P9 8 e MR TR e PR P A )
Ty AT, 1B R Ja DL B R i S T R R R
B AR KA AR W R SR B R B
FXBARTIRET 5 5 B & By 59 YR 7, 1 2 SR AT
BB MELAEREENAFETRR, il ISR
WRARET 2 J5 BB BRI A R et . AT E
A B R BT 3 B R S8 B T AR RIS B 1 ECS BR4T
HAR CCS FAREMKIRAT WhF R 2R, W B
FiIREEENREE. Wik, X TR LR
RN A ECS ST REAEASEINIRET BAR , IR
BHLBITREERERL T, JRABEE KA E E
A B R B SR TR E R . (BRI
AU T B st b BB AT AT 18R, X A
BB SR IT I A B ERCR (ECS B24T Y [ € 17
BB BANTEE P

S E WK
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