FITEHE FIM
W07 F8 A2 A

o 3 &

ADVANCES IN MECHANICS

Vol. 37
Aug 25,

No.3
A7

ALBRXTERFHED N FRARER

LI &

AR %

B 2 B

HEBET AR RS S EE TR, RE 03002

i B ORESCTRL A B OO i N, B R P R LR A i SRS S R ST M A s, A
BURRICE H R R, PR AL R PRSI, AT R B AR R T R R T A
e, b EATACMIRESCEY, MRS, B S A Y AR R S R, SRS R A
2R TPV e ke fr e AT i, A S e i DR A R ST ) S TR, R e S e R O BR
SRTR, AR, BRSNS, 5 R A R TR R LA R T
PRIRMEGE, W, ST LS B B e b (AR I 8, bR Y SR T T i .

SEE ATHET, Wk BEBED, FRASH

1 3|

N TR, 2 E A Doy S
A, BEVEYRC R A TR N, AL
FATER PRGN IR A 2N, R IE G R, BRI <
TAHER, dEfeociaEE, BREEECThEE. &
SN 9 A ek AR LT L e,  HOR R SRR
B P T O, A 55 AMERFM R AR
80%, FARRMIE IR E & 1/8 2, mA LR
i s P B o VY S T A T T R R
T R R S Y e T L DA e B ST R A
A, mEARAERENES, ARHTEY
T A ol T, O Y e T A AT R TR

TS i, HR AR S T S R R R
I A L T S AR . Y R
4 EREE A (posterior auciate ligament, PCL)
et R 1 e Y L 0 [ s ) R e, BE S
e { Y- IEE e [ R R AR RS, R
fEEM R R R RE. B RS E (Co-
Cr) Sk, BT &S st etk
B Bl P 1 T HE LA TR, i AL R A R
F 8 e 1 3 AR .

A KRS T RS, IR, ALl
B Wou 5 i ar B JLIT A £ SR8 e fE LR R

R b - 2006-08-31, 4 =B b - 2007-06-11

T E-mail: guoyuantyut 1SS0S 16 oom

TR 1R B AR A Y ol

2 ATBRXTHEDNEMERETNR

FAERTFAE, 3 LM B B R 750 BT
HiE T AN FREARSL - NTESTE AR R
ERE = TR 12 SR S P R . B AGE
B o A B W RS s, T CURESC T A B 4T
R i R AR ST S R R A . F R A
CLAE A, A 2 RO AT TS,

2.1 EigWR

Panl BLYE 1065 SERLME T 20 F <55 0 par
5¢ 0. fbsh i Y2 i £ H AT R IT S ¢ #HE
WORH i — B ATl 4. Costigan 25 P T
TEAR B B XY SS90, Watanabe 25 F
A I s R Y B T A S RS =
AT T 4. AAbEA - e e R 5
T LB Fn e A il oy 4~7] Taylor 55 5] {8 ik
MR - LB R, AR R, ST AEE
BN TEAR B S 4T il . Chen 25 Y] SR
FreerBiRIWESE T B R st iF 3 T i
i AET T A TE R AT WA S A, AR ERE
W= B AN Y, R a R E.



Martellil'® 7 T f %15 HEAR S W
T R S AR, {FASTARE L R B TG R S R
ki, Fesc b, = LR RESERT, e
Ao 185 TR B A S R s . Gl e
<3 86 G S AR ) T A () AR A o R
[RELERREEE:S L e

Prdagd P~ SRET T SR W AR S
f P v TR, A R Y AR, PP AR
Ja B

2.2 fAhNE

AT WOUF TR R A AT B B Y
W, BV 7 A ST b A e 1 o d f i
B4 PR TG (0 o it 0] g
g DO ERpE P81 f0 3S #EAR Y, B
B BO~33] P oy s (P0] ) g R A s Y1 e
HLAERY BT 0 Tekscan 255 19 K-scan {2 [25:29]
[T 1 TR g M A A A Y, B i
TR AR, &R & =], iR e e
FH2H] Lian 55 P9 00 AR (5] 060 4 PR 4 il it ik
AEIEAT T eEE.  Harris 25 P51 {0 Koscan 48588 70
T PR R 4 BT A TR S E R A AR e A
(1) 3 0 e A () 7 S T e i A o o v B 1
{8, hA Kescan {&E8GFMEE 0 HER, =T
.

Ashvin 55 P9 ifit T sbdh,  SCam )5 ik
B A et S A T R A 8, 8 B W E el IR 907
Bl sl 7 R O A0, T AR e, BN
{0 - 5 Sy A SR g PO

{R R -~ A T e P e S T e R S
ARk A R A L.

2.3 EEMEDHMHALIBXYTERRNESHE

S

(750 5 = Y (o A e A 4 s A )
dab, S5 S 2 AFFARER PO, e TR (o)
TE 20 tH2 80 4548 E W Goodfellow F1 0" Connor?
5 b TR A Y . TR TS s TR
T HEREYE, T L okl v B s s shaE,
WEINRE, WA, Stukenborg-Colsman 55 B30 jif
Bt TYEsh A AR T, 1B sl 15 ahRl e 4R
i el 7 7 T B, 5 G U s P S el 1 A e (g
Widahhh fEE A, fEiEsh R A TR, T g
AT G, ST i R e S A L AT
{6 T . ARl B IR T A s k0 S
D IR AT FE AT £ AT A0S T T A 43 Ml 57 F 0 4
B, AT £ Aot (] el ) AT i . Hqtl
fr W AT 55 o, B 355 s el A T S ey o~

Ranawat 2] 3047 T 1 s 0 005 sty % T
WEfe e, ARSI INRE, MR, =ahil
ML R T E R SR Most 55 191 @R T
7E 8] s il BICHS sl Rl RSN A5 1 BB R e 4
Tl B E¥, Aol Bt o] X ).

{5 5y ey M e T e ol T T A ) MO Y
i Ay, MR T B GLIDIRR 6. {FLR HIRT T A
i, TES RIS R e PR S8, Wi TR
EIRHL 2. 32 T Sl T [ s % sl el o i
Mk fre e

2.4 REALEXTRFENSR

B i RS M RS R s 15~20
oA T WA i A S Y e A e A
B, Videep FHEM T HISSEE.  Ahir 25 M) Tomaso
o P AR T R T R A A A B
S00N, 2000N, 4000N [#] 5000000 J& W45 5,
FAUMEE BTG AR PR, Walker 25 1% {hifigy
THEA 1 Hz AR5, John 25 P9 Bnids e
For AR A A A ) AR PSRBT M.

3 BEEMEES

3.1 BEEEEE

B T R e T B Y AR,
FEE AR SR A . A T e, ik
HiES T, dO% TR MR 4, BaEgE BT
R TN BT BRI S R, B
M W] FREL AT TLAR, XT3 A] (85 B S B i it e
A

Wolff 2 8% 1 % 18 5 B a5 2 ) =
FBRLA. fRTE 1802 fEERIRH — T MMM, HE
AL AT R AR, A Y M T R B, R
i, Bk, o R, #5 RN E U
¥, X Wolff iE2H. 5T Wolff gfit iy 5L RTST
ST E e, AR SRS, R R
WS, Cowin $1 Hegedus 7§ HfE BLULRNBE > —
e BUEE S, 7E 20 tHed 00 SEAE, S HAE R
B o 0 SR AN B AT . Wenans
5 [98A9] A T ME A HOFRRAE, AR E0R B a4l
MBS, 0 TS A TIE DR 00k ) 8 FREHR, P 0 S
PR B BT, flfr] i Fom] Y AR A ST .

Hurwitz 25 P9 g5y T G b Wi #F, S5
BN A P02 ) AR B SCER, WS T AR
Pl iz B, 5 RN ST I e LS A Y LS 4R
W&, AT, BRI B ab B oA doos ok
il AR 576, 5 Akamatsul™ BFSE FE 576



I8 fp R PR BB R MR o0 R, Rl M afies
MR 24, Li fl Nilssonl™] @S¢ T 9822 FF 4b 7 TC
B S 1 e 5 S PR i R R [ R 2
(IR R, AT S LA e sty S B 0% e F
TR (bone mineral density, BMD) 2%,
3 PR ) BMD Sl n HE AT IEREHER SR i
T, S R E T T

311 PR A A AR R

PILFE 0 S 0 i P30 0 510 fr BTt o 3 B A
SR

Hazelwood 25 (9] g 57 TSm0 St )
SR TE B SR A SR, B T PR
FER A S S R FLE AR R 2. Ny
man 55 P4 i B HATRASL, T S0 B R R R
& B iR AT ThEE.

T ASL AL T W R el R R T

P=QpNg—QprNp (1)

A, p BEESFUCER, O 2EIEAHI N T
(BMU) fErmle, Qp 2FHFAE, Ny 285
v T A A ] T A TR BT, N R ERRLAE
ey o (e el .

= Dp- D @)

b, D RGP EREE, Dy M Dy
o1 ST SRR A L) B

312 SRS A B e AR

Ph 55 551 G T 1505 49 8 R, 34
T e A S A AR, R A hed
A0 R R

W, Q(Q) - (@)

o
1 1 (3)

W= T, Wy = =Mk
TR 0 Eﬂl:l

At SRS L Q AWERE, C, Q)
RS R R

3.2 BES

A (osseointegration) PGS T 20 tHEL 50
EFLH Branemark $2#, RIEEFHSS BEES
8 Ezhie FR E S, WERBMERE, FRS
BAE, FaAsSEEZRAGFEES SRS, R
FPERr e 0. 36 H, Frihasa P or ikl
SEMRE L —. BB, BT S
B Q RO, R E e, [T E R
RLA R, B S R 1) 0 £ e 40 JEE e, P71,

i BT A R R R B RL, it
B, (R s, RS R RS, F e
Fr W 5T 3 SR R e L AR i R R T,
o H A ) Fa R AT IS T ST, B g 000
i s A, b T A AL R AR
T RIRE Ay, BEAE AR R, fRi T ARl EH
AR A B LA AR S e R M INAT SRR T R,
B B R R AR S AL T T, RIS S T
Ar, MARR RSO ST W A, Al — B T
Wag.

4 BRTHGESTH

AT R EANR S, 5B WIES)
L CERTBURSERCR R T, SRV AR EE AR
B eSS, b A TS R A oo
AR TR, HEad, #rdfbrurseirik, ol Ry
R, mal, A EFmai e, fEfk
SR TR R R A . i /) TR
TIREy, WTEURE R Roor okl A T wr o

4.1 {BRiEHEIR A PR IT ST

Villa 25 B9 i B 4 R o/ B fA e o T %L
W (UHMWPE) iEshili i Y. Essner 55 [0
T BeRr SR — FE A B A . Rawlin-
son il Bartell "] B {28 FEbf 09 B TR 507 T
HIF B a5 B 476, Taylor 1 Barrett[%?]
SrHE T SRR A T R R T R po s, 3
Bkt e BT T eEe AR
RICHITI, o SRR R 1, B S 1 F
TG, B e (e, R aifi 2 et
44 PO~5E] UHMWPE 2 ki Phbti D% Godest
225 98] Jde) TS Y Pl piEah.  Moglo 55 190 f#
FH RS ESREE VTR A FE0. B, B, A,
Iy A AR . A T b A TR S
ARG W R E R, N T . A
Y ALY

4.2 MHERFHAIREXT /AT 54T

TNRT TR F] 49, A AR P EU T e T
MEERE. Liaw 5 7 3547 T 3 MR EHER B,
3 BRI L. AT ERUEASS A (AR, A A
von Mises [ AACWIBERN.  Yang F1 Linl™ @55 T
ERTE R (ol LB, AR R T AT A ST
TR A

4.3 HITHABEMA LT OFRET
W0 75 3 AT A S A 0y R Y B A
. Tshikawa 2 %1 g7 T e FROCHIRLAG 1

- 46T -



AT T 0T AT R i Ao A S S . S
it g Sk 5 TP F AP T A R AR
fodicdh. s nA WOC TR AT Bl B A AT A
PRI 45 AR R 40, Estupinan 55 70
FH R TR ARLALIT 2R AN ST RS T v T 201
PR S 1 WIS . Reeves %5 M B — i 5%
PR TSI A B 0T e (B A B PR, Godest
5 10l A PR o AT SRR UL 5% 9 7 2547 T 40T P Y
iEah PN ERNCAy, AT R, R SN BRI
fH B Fy - A

4.4 ML 5 5 TR TR E

Tomasa 25 2] #37 T = e TR LR
BTl A R, 205 i MBE T i i A, el R
Lol o Ad 55 A 1 0, S5 R T PR i B s
PEAT T A, Bendjaballah %5 (@] #UUL T 4 F807H
SEME O B0 00 TSR N /O B 4
HF1. Winson %5 P gty g9 BOTHIR b T %
AL 25 0 4 Al 12 A 4P Bl 0 B R
Jia %5 74 7 04 FROTHRAL 5107 T 24T oS4 525
B 5 o7 FSE B il T RR AR . Yang 5 (71 )
M ABAQUS 7 BOCBIE b T #fid J754 2800N B
S iERE F, 47, 8% B ) F i .

4.5 HKREEROFIRTRE

Rietbergen(™  #t57 T FF 3 £t 1 = 48 45 IR G4
Y, AU AR SR S R Y RN E A, B
AL IF AR S 9 B 4T AR, Fernandes % 77
WA T A [5) 805 S 1F T 70 S5 o A 0 o] P AR
. LAY, £l Rl MR BT, TS Y R,
(AR ABF SR . Nyman 5 P9 @ —
B EUER B R A S T MR R G R R T AR AT
i dE R AR A R, AR
MR e e .

A RICH R A R AR A TR R D
FWEIL R AT A UL S A (B iz sh i
A AN ST B B A 57 S 2 i R T R S T [ Y 42
10 s ASCHULEL (AR 402 07 A0 S e, OO (L e Ay P
fiirs AR P A S

5 & 2

2 Ay 7 T A SR B R R B
S IVl % P s ) S B ST T, P e B ST T 22 [P
TR ARG T R s B e
B FUE R e i 152 T o | S O A R BT, A
T i A R . T RAVE 4 3 SRR B B ok
-5 T 2 (e e R Ay A, T

e R ) FUAE TR0, AT A RS ) B i st
S IE TSR BT 4 . L B AT R
6, i S5 R b SR AR T T R 0 Y B L R
Trie b scue, T 7R S A S 1 b oy 537, B
ARG A2 A7 I, 4 RS T RE H B T A A JE A 3L
ATRLEF A A B S S, O e s sl
B 5 1) AT 4l 7 1 B (.

P TR P 5 T T 355 st S R
FH I sl p A WO iEsh T 1, WA Th e {EA
WA, MR, R, R R
Tl ot WARGE, At s 5 fEH R SE.
FRAFERANST G M) B ARLR0 R s, T S B 5
TR EE R, (R Y S A5 R (il i i
ATERAN AN LA A Bh. F BLR MU RS R
bR R, ORISRy, TR H A T o Lo
PRAE. 20 i G K B BR T, SRR R oAt
AR A R, G e ST B T A T L W b T
AUy

(B HSE P 7 e 4 S (e i R A A S
FAT A G sl e, SRR < i
[f Ay, BB B AR, FE i Hp ol B R
F15iE s A B SE W 2 (R T8 5. (R, AR R
b T T, W FE R T S e
e g

Fi5h, TR EAS T GE s S iR A A
[, PRI B A A Y R AN [R). PR, o
FEL A I 2 F i A AR S DS

& F LM

1 Faul I P. Forces transmitted by joints in the human oy
Proc Inst Medh Eng, 1967, 181(%): 8~15

2 Costigan P A, Deluzio K I, Wyss U F. Knee and hip kinetics
during normal stair climbing. Geit & Posture, 2002, 16(1):
31~3T7

3 Watanabe T, Yamazald T, Sugamoto K, o al. In vive kine-
matics of mobile-bearing knee arthroplasty in deep knee
bending motion.  Jowna of Orthopeedic Research, 2004,
22(5): 104421049

4 Balizopoulos V. Muscular and tibiofemoral joint forces dur-
ing isokinetic concentric knee extension.  Clindond Hiome-
chanics, 1995, 10: 8~214

5 Kellis E. Tibio-femoral joint forces during maximal isoki-
netic ecoentric and concentric eforts of the knee flexors.
Clivvicad Hiomechamnics, 2000, 16: 2202236

fi Piagza 5 0, Delp 5 L. Three-dimensional dymamic simula-
tion of total knee replacement motion during a step-up tash.
Jonerniad of Biomechandoml Engineering, 20001, 123 509606

T Zheng N, Fleisig G 5, Escamilla B F, et al. An analytical
modal of the knee for estimation of internal fores during
exercise. Jowrnal of Biomechanics, 1998, 31{10): 963~057

& Taylor W R, Hdler M O, Bergmann G, et al. Tibio-femoral



2

loading during human gait and stair climbing.  Jowrnad of
Orthopaedic Research, 2004, Z2(3): 25632

Chen E, Ellis R E, Bryant JT, et al. A computational model
of postoperative knee kinematics. Medical Trege Anelysis,
AT, BA): B T~~330

Martelli 5, Ellis R E, Marcaoci M, et al. Total knes arthro-
plasty kinematics, computer simulation and intraoperative
evaluation. J Arth mplasty, 1995, 13 (2): 145155

Gill H 5, O"Clonnor J I Biarticulating twordimensional come-
puter model of the human patellofemoral joint.  Clindod
Riarmediavics, 1996, 11{2): 81~89

Sathasivam 5, Walker P 5. A computer model with surface
friction for the prediction of total knes kinematics. Jowund
of Biomechanics, 1997, 3002): 17T~ 151

Wlasson W, Bushelow & A virtual modeal for functional as-
sesament of interax TSA mobile bearing knes A mobile tear-
ing knee J Hiom, 19968, 310 Suppl 1) 117~117

Godest A ©, Cloke 5, Taylor M, et al.
maodel for the predicion of total knee replacement kinemat-
ics in the sagittal plane. J Bigm, 2000, 33(4): 435442
Ateshian G A, Kwak 5 I, Soslowsky LI, et al. A stereopho-
togrammetric et hod for determining in situ contact areas

A computational

in diarthrodial joints, and a mmparison with other methods.
Jorrnal of Biomechanics, 1994, 27 (1): 111~124

Black J I, Matejezvk M B, Greenwald A 5. Reversible carti-
lage staining technigue for defining articular weight-bearing
surfaces. Clindod Onthopeedics, 1981, 159: 265~.367
Gresmwald A S, O'Comnor J J. The transmission of load
through the human hip joint.  Jowsnal of Riomeachanics,
1971, 4 (6): 507528

Kurcsawa H, Fukubayashi T, Makajima H. Load-bearing
mode of the knee joint: physical behavior of the knee joint
with or without menisci. (lindond Orthopaetlics, 1980, 149:
283290

Yao.J 0, Seexddhom B B. A new technigue foar TERSTITi g Con-
tact areas in human joints “the 35 technigque’. In: Procesd-
ings of the Instituion of Mechanical Enginesring, Part H,
Mechanical enginesring publications, 205 (2], 1991, G9~T72
Stewart T, Jin Z M, Shaw [, et al. Experimental and theo-
retical study of the contact mechanics of five total knee joint
replacements. In: Procesd ings of the Institution of Mechan-
iral Enginesring, Part H, Suffolk, Mechanical enginesring
publications, 208 (4], 1995 225~.231

Takeuchi T, Lathi ¥V K, Khan A M, & al. Patellofemoral
contact pressures excesd the compressive yield strength of
UHMWPE in total knee arthroplasties. Journal af Arthm-
plasty, 1905, 10 (3): 363368

Tomaso VvV, Francesoo M, Dario G, et al. Contadt stresses
aned fatigne life in a knes prosthesis: comparizon betwesn in
vitro measurements and computational simulations.  Jowr-
il of Biomeachondcs, 2000, 37 45453

Liau I .0, Cheng © K, Huang O H, et al. Effect of Fuji
pressure sensitive film on adual contact characteristics of
artificial tibiofemoral joint.  Clndead Biomechonics, 2002,
172 GEE~T04

Hrown T I, Shaw DT, In vitro contact stress distribution
on the femoral condyles. Jowrnal of Orthopaedic Research,

25

26

27

28

29

an

31

32

33

34

35

3G

aT

39

1954, 2 (2] 190~199

Manouel M, Pearlman H 5, Belakhlel A, et al. A miniature
piegoel ectric polymer transd neer for in vitro measurement of
the dynamic contact stress distribution. Jowrnal of Hiome-
chanics, 1992, 25 (6): G27~635

Ahmed A M, Burke I L. In-vitro measurement of static
pressure distribution in symevial joints—Part I: Tibial sur-
face of the knee.  Jownal of Biomedimnical Fngineering,
1983, 105 (3): 216~225

Bartel I L, Bicknell V' L, Wright T M. The ekct of con-
formity, Thickness, and material on stresses in ultra-high
molecilar weight components for total joint replacement.
Jongrrad of Hone and Joint Swegery Amerimn Volune, 1956,
G5 (T): 1041 ~10151

Harris M I, Morberg F, Broce W I M, et al. An improved
method for measuring tibiofemoral contact areas in total
knes arthroplasty: a comparison of K-scan sensor and Fuji
film. Jowrnal of Bictechanics, 1999, 32: 051-058

Ashvin T, James (! H (¢, Shamal I . Contact stresses in the
ke joint in deep flexion. Metlical Engineering & Physics,
20005, 97 B3-S

Willa T, Migliavacoa F, Gastaldi [, et al. Contact stresses
and fatigue life in a knee prosthesis: comparison between in
witro measurements and computational simulations.  Jesr
munl of Biomechardcs, 2004, 37(1): 45~55

Lin ¥ €. Experimental evaluation of a natural knes contact
model using response surface optimization:  [dissertation].
Florida: University of Florida, 2004 11~14

CGoodbellow I, O'Connor J. The mechanics of the knes
and prosthesis design. Jownal of Bone and Joint Sugery
(Britigh ), 1978, 60: 358~360

Stukenborg-Colsman O, Ostermeier 5, Hurschler €, et
al.  Tibiofemoral contact stress after total knee artho-
plasty.  Acta Orthopeedion Smndinaion Sepplementam,
2002, THE): 638616

Cheng O K, Huang © H, Liau J I, et al. The influence
of surgical malalignment on the contact pressures of fived
and mobile bearing knee prostheses—a biomechanical sty
Clivvicad Hiomechanics, 20003, 18: 231~236

Callaghan I I, Sguire MW, Goetz D D, et al. Cemented
rotating-platform total knee replacement. A nine to twelve-
yemr follow-up study. Jowrnal of Bone and Joint Segery,
2000, 52 TH~TI1

Jordan Lo R, Olive J L, Voorhorst P E. Survivorship anal-
yeis of cementless meniscal bearing total knee arthroplasty.
Clindend Orthopaedics, 1997, B35 1190123

Murray D W, Goodfellow J W, O°Connor T . The Osdord
mexdial unicompartmental arthroplasty: a ten-yvear survival
study. Jowonal of Bone wid Joind Swgery (British), 1998,
BO(6): 985089

Svard 17 C, Price A 1. Owford medial unicompartmental
knes arthroplasty. A survival analysis of an independent
series. Jowrnal of Bone wid Joint Swgery | British), 2001,
Bl 191 ~1%

Taylor 5 .0 G, Walker P 5. Foroes and moments telemeterad
from two distal femoral replacements during various activi-
ties. Jowrnal of Biemechanics, 2001, 34(T): 830~-818

469 -



A0 Buechel F F 5. Long-term follow-up after mobile- bearing
total knes replacement. Clindond Crthopaedics and felated
Fegemreh, 2002, 4042 40~

41 Kaper B F, Smith P N, Bourne R B, et al. Medium term
resulis of a mobile tearing total knee replacement. ol
Orfhopeedics and Heloted Besearch, 1990, 367: 201-209

42 Ranawat A 5, Rossi B, Loreti I, et al. Comparison of the
PFC sigma fixed-bearing and rotating-platform total knes
arthroplasty in the same patient: short-term results. The
Jovgnal of Arthroplasty, 2004, 190 1]: 35-39

4% Most E, Li G, Schule 5, et al. The kinematics of fixed-
and mobile-bearing total knee arthroplasty.  Clisdioal Or-
thopaelics wd Helated Resenrch, 2003, 4162 197-~-207

44 Ahir 5 P, Blunn G W, Haider H, et al. Evaluation of a test-
ing method for the fatigue performance of total knee tibial
trays. Jovwrmal of Biomechondscs, 1999, 320 1049-01057

45 Walker P 5, Blunn G W, Perry J P, et al. Methodology for
lomg-term wear testing of total knee replacements.  Clindod
Orthopaedics and Redated Reseanch, 2000, 3T2: 200301

46 John H O, Mithew A B, Michasl B M. Analysis of wear
asymmetry in a series of 94 rerieved polyethylens tibial
hearings. Jovornal of Biomechanics, 2005, 38 367375

AT Cowin 5 €, Hegedus I H. Bone remodelling 1= theory of
adaptive elasticity. Jovrnal of Flesticity, 1976, G 315326

45 Huiskes R, Weinans H, Grootenboer H I, et al.  Adaptive
bone remodel ling theory applied to prosthetic-design analy-
sig. Jowna of Biomechanics, 1987, 2001 1~12): 11351150

49 Huiskes R, Weinans H, Dalstra M. Adaptive bone remod-
elling and biomechanical design considerations for nonee
mented total hip arthroplasty.  Orthopaedics, 1989, 12:
1255~ 1367

A1 Hurwitz I E, Sumner 1 K, Andriacchi T F, e al. Dynamic
kenes loads during gait predic proximal tibial bone distriba-
tion. Jownal of Bionechaovics, 1998, 31(5): 423~430

Al Alamatsu Y, Koshino T, Saito T, et al. Changes in os-
teosclerosis of the osteoarthritic knee after high tibial os-
teotomy. Clindod Orthopeedics and Relatald Besearch, 1997,
& AT~214

A2 Li MG, Nilsson K G, No relationship betwesn postoperative
changes in bane density at the proximal tibia and the migra-
tion of the tibial mponent 2 years after total knes arthno-
plasty. The Jowrnal of Arthroplasty, 2000, 16(T): 895~-900

A% Hazelwood 5 0, Martin B B, Rashid M M, et al. A mech-
anistic model for internal bone remodeling echibits differ-
ent dynamic responses in disuse and overload.  Jowrnal of
Riciedandes, 20001, 54 @ 200508

M Nyman J 5, Hazelwood 5 I, Rodrigo T 0, et al. Long
stemmexd total knee arthroplasty with interlocking screws:
a computational bone adaptation study.  Jownad of Or-
thopaalic Resenrch, 2004, 22(1): 5157

A Fho X H, SuJ 0, Guo T T The application of bone sur-
face remodelling simulation in optimization of artificial fe
mur proathesis. Chinese Jowrnal of Biomeliond Engineer-
dryg, 2000, A(6): H60-565

56 MO, E4h, B0, FREEL A% h S kg
E RS, 2003, 21: 4445

470 -

AT Dorland 5. Dorland’s THustrated Medical Dictionary.  Os-
secintegration in Orthopedics. Philadelphia: WE Saunders,
196, 3T3~386

OB SEErm HEDUSE, ESA. mEEELA SUE ST B 1S B R
S R RESWES TRPS I RS AL BERAN
PR, i, 20444 H 22-25 0, @, hESEE
FTREE, 2004 379

59 Villa T, Migliavacca F, Gastaldi I, et al. Contact siresses
and fatigue life in a knee prosthesis: comparison betwesn in
witro measurements and computational simulations. Jour
mual of Biomechandcs, 2004, 37(1): 45-53

Gl Essner A, Klein B, Bushelow M, et al. The effect of sagittal
conformity on knes wear. Wenr, 2000, 255(7): 10&5~10092

fil Rawlinson J.0, Bartel 1D 1. Flat medial-lateral conformity in
total knee replacements does not minimize contact stresses.
Jograld of Biomech andcs, 2002, 35: 27~434

G2 Taylor W, Barrett D 5. Explicit finite slement simulation
of ecceniric loading in total knee replacement . Clindond O
thopaedics and Related Reseanch, 2000, 414: 162~171

63 Lian T J, Huang © H, Cheng O K, et al. The influ-
ence of inserting a Fuji pressure sensitive film between the
tibiofemaral joint of knee prosthesis on actual contact char-
acteristica. Clmical Riomechandces, 2000, 16: 1@0~ 166G

G4 Otto J K, Callaghan I .0, Brown T I Maobility and con-
tact mechanics of a rotating platform total knee replace-
ment.  Clindond Orfhiopaatics and Felated Research, 2001,
392: 24~37

65 Godest A O, Beaugonin M, Haug E, et al. Simulation of
a knee joint replacement during a gait cvele using explicit
element analysis.  Jowrnal of Biomechandics, 2002, 35(2):
267275

66 Moglo K E, Shirazi-Adl A. On the coupling betwesn anterior
and posterior cruciate ligaments, and knee joint response
wnder anterior femoral drawer in flekion: a finite element
stucy. Clirdcal Biomechanics, 2003, 18(8): 751~T50

67 lian J J, Cheng © K, Huang O H, et al. The effecs of
malalignment on stresses in polyethylene component of total
knes: prostheses—a finite element analysis. Clndend Biome-
cfigrdes, A2, 1T: 140~146

G658 Yang R 5, Lin H J. Contact stress on palyethylens com-
ponents of a new rotating hinge with a spherical contact
surface. (lindmd Biomechanics, 20001, 16(6): 510516

69 Ishilawa H, Fujiki H, Yasuda K. Contact analysis of ultra-
high molecular weight polyethylene articular plate in arti-
ficial knes joint during gait movernent.  Jowrnal of Hiome-
chaniel Engineering, 1996, 118(3): 377386

70 Estupinan J A, Bartel ID L, Wright T' M. Residual stresses in
ultra-high molecular weight polyethylene loaded cyvclically
b a rigid moving indentor in nonconforming geometries.
Jdenernal of Orthopaedic Hesearnch, 1998, 16(1): 80~

Tl Resves B A, Barton D O, FitgPairick D P, & al. A two di-
mengional modal of cyclic strain accumulation in ultra-high
moleciular weight polyethylens knee replacements. Prooeed-
igs af the !l MECH E Part B Jowrnal of Engineering &
Medicine, 1908, 212(3): 180~198

72 Bendjaballah MZ, Shirazi-Adi A, Zukor I ] Biomechanical
response of the pasive human joint under anterior-posterior



forces. Clindond Biomechammics, 1998, 135 625633

T3 Winson C O I, Fhang M, Jia X H. Finite element mod-

nents of a new rotaing hinge with a spherical contact surface.
Ciimdcnd Biomechandcs, 2000, 162 510~516

eling of the comtact interface between trans-tibial residual TG Van Rigtbergen B, Huisles K, Wanans H, et al. The mech-

limb and prosthetic socket. Medical Fngineering & Physics, anism of bone remodelling and resorption around press-

AWM, 26: GHH~H62 fittedd THA stems. Jowrnal of Miomechanics, 19093, 26(1~5):
T4 Jia X H, Zhang M, Li X B, & al. A quasi-dynamic nonlin- JiE0- 582

ear finite element model to investigate prosthetic interface 77 Fernandes P R, Folgado J, Jacobs ©, et al. A contact model

stresses during walking for trans-tibial amputess.  (findonl with ingrowth conirol for bone remodelling around cement-

Bicrmed andes, 20005, 20: G30~655 less stems. Jowrnad of Biomechanics, 2002, 35(2): 16T~176
Th Yang R 5, Lin H .J. Contact stress an polyvet hylene compo-

ADVANCES IN BIOMECHANICS RELATED WITH
ARTIFICIAL KNEE REPLACEMENT

GUO Yuan® SHI Junfen CHEN Weiyi

Institute of Appliesd Mechanics and Biomedical Enginesring, Taivuan University of Technology, Taivuan CG00R24, China

Abstract Knee is the biggest and the most complicated joint in human body, whose damage would caise
abnormal movanent of knee. The joint cartilage and meniscus would be worn out and degmerated, and bony
arthrosis would be formed at last. The daily life of the patient would be affected. The most popular treatment
is knee crthopacdic or replacement, while the total knee replacement would be adopted for severe damaged
knee joint. As the knee replacement becomes the most popular surgery, the researches related to knee prothesis
attract more and more attentions. This paper reviews studies on the replacement from biomechanical point of
view, including the types and materials of prothesis, the theoretical and experimental study on biomechanical
properties of prothesis, theoretical model of bone reconstruction, the theory and experiment. of osseointegration,
and the related finite elanent model. The existing problems related to artificial knee replacement are discussed

and the future development. directions are commente.
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