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Construction of Three Dimensional Finite Element Model of the Fixed Interface between the Cementless Prosthesis and Femur and Its Biome-
chanical Significance Cai Chunyuan, Li Yongjiang, Zhang Meichao et al. Department of Orthopaedics, The Third Affiliated Hospital of
Wenzhou Medical College, Zhejiang 325200, China

Abstract Objective To construct three — dimensional finite element model of the fixed interface between the cementless prosthesis
and femur and investigate its biomechanical significance by finite element analysis. Methods A wet femoral sample from corpse and fem-
oral stem prosthesis were scaned by CT and all images of every cross — section layer was obtained ,and a femoral model and stem prosthesis
model were contructed with Mimics software. There was a assemble when hip arthroplasty being simulated. The von Mises stress distribu-
tion and the contact pressure,friction stress and relative sliding displacement between the interface were analyzed when the stairs manuver
simulated. The bone and metal components were meshed as rigid bodies, composed of three — dimensional rigid body elements, and the
fixed interface between the cementless prosthesis and femur was fully three — dimensional, face — face contact elements representations.
Results The current form of this fixed interface between the cementless prosthesis and femural finite element model provided for face —
face contact, displacement interfacial sliding interface representation, and clearly reflected the real fixed interface anatomy and biomechan-
ical behavior, which was able to cope with finite element analysis. Conclusion The consruction of the fixed interface between the ce-
mentless prosthesis and femural finite element model provides the precise model for research on mechanical behavior of the bone remode-
ling and bone integration between the interface after hip replacement.

Key words Arthroplasty; Replacement; Hip;Hip prosthesis;Three — dimensional finite element model; Finite element analysis

Wit 5 I FH A 0 00 2 1 O TR VB AR 1 T 1 AN W 5 Dicom #3 G A Mimics {4 , 47 )% B B (4 34 %% | 1X 358 4> 0
36T S AP S TR A B 2L A 2 L A AL i 3 Jei T PR = AR A 5 () B A AR A A Y T R R A R
(B T T 0 R (B0 O 2 A 2 B JEUER , BF g gA T CT EIIRCE B Dicom £ 55 A Mimics 5P, A7 3R 52 Y
Sy KR B R R g, — ORI TR B SR s I A O A

. M A DA 0 B« L ST i s I 70 o A 0 5
Ry, BV R B R A e

A Freeform {4, UG PRAGAE A 2 B, X B 1 6 284 8 47 A0 5C Ak
1% 5 e A s IR 30 i 7 AR N T R R 2
AR5 RS 2 0 SR P A, B DA R
AT BB i o e A, 56 I S B A - A
FTH A R Bl 2 T R T T 4 Ak AR A b B Y E
o AW R ] = 2 @ N A BRoT I 4
B IR RN THEOC T R A — B [ T ) = 44 BR
JURERY , DU A AR B 7K e B O Y B 4 R S Rk - B
[F] 7 T SO R 1Y ) 2 R AT Y R A 2 4 R
B IR IR R AR — B S A RS R
wrERE

1. EEAG A V6] T Somatom Volume Zoom CT L ;
Windows XP #:/E R 485 & X H ML 5068 2 4L A ROt
Hr iR AF 6145 Mimics10. O ( H A B Materialise 2\ &) ) Freeform %%
4 (2% E Phantom /A 7] ) \Ansys10.0 %5,

2 MR AR - i BT = A R TR AL . D CT 4 5L
P« 3 FH— L IE 5 B0 b A R0 — @ 8 B S0 9 2 9 R e
WA, 35047 W2 CT 434, 7E AR 1 A2 b, ZER BeH A A Hl
AAAE Gy AR B 1 omm 2 EHE 1K, BT
W2 4 RS QI = B T A Of R CT 431 4 03

- 66 -

BRI B B S BB S, Sy MR AR R R A R A AR
B R B b, R A5 A8 2 il 1 Ak B B S B 1w [ S
75 BR G JLAT A5 180 < 46 T i T 1 I A {1 A o T A Y A% 2
4y IGES U5 A BR IC 4k 1 Ansys10. 0, 8 37 4 PR ¢ JL AT 4
TR P 5 A AR =2 T s Sy i — 1 M 5% AR, T A M
ST 2 ] (0 B OB S 0. 4 2l JR] R (R RRBE ) X
7°0.05mm;©7 KR IC W 4% %] 43 : 76 Freeform %K {4 vh 5 45 458 74
i AL 3RS LA IGES 4% 305 A AT BRIT 40 BT 444 Ansys R
T4 £ solid185 HLITHEAT IS Jal 43, Hovh 45 25 #0358 43 b4 1k
JoT B BT A A B LR 1

F1 REWEREEEHERTMIEEE A TH R

R 2 R PPERI A (MPa) NER =4
JB B Jo 500 0.25
JBE B K B E 10000 0.25

[N 113000 0.25

3. 3 By FA A OB i LA AR B B AAK 45%
A S AR EE TE RS B T 00, O A 4 G 5 J] R 4% 95 43 L 7Y
FIAr AT IR 2 7 s QAL AL 10 43 28 B2 T AR 4% A £ 2 i 1y %



BEAERSE el 20134E3 7 4248 3

T A BB — 1 ST B R MR 0. 40 , £ 2 1% 1 2 i A9 4R
B B 5 R - R R R B R 0. 05mm {0 R HF BAK -
PRI G BB . BRI AR B RS T R R - R
T 1) B 30 LA B AR Yo Ro7 14 7 7 43 A5 I 100, B S AR — i B
WA RS M DL B R B A, 4k ke RS TR B S

R2 ANESESTTSHEBXTEEER2NASSH

LR 7 (47150

WUA 24 Bk X Y ”

SN 172.3 - 105 -203.8
L 63.7 -28.9 -113.3
2NN 25.4 -0.7 -51.6
JE KL 3.6 160.6 -158.5
FLR M 110.5 -70.1 -22.4
XA -613.7 -219.3 2868.7

Feh X BB BT S50, Y RRNI 0L, Z AR BT

4. FBRITHHr R A BR I8 50 BT 0 4F Ansys10. 01 X A5 74
AT AT, 45 O BB AR B R 1434, 3 B0 F7 48 dh b4,
B A5e R F11E 5 @ e B AR B 16 B 7 43 A, 3% 31 8 48 b 3
7, e tme KN 3 ; OB B #R — B 501 32 ol FE o s @ I
W — B S B N ) A s O BB AR — B T AR X dE Bl
S

% R
LB R A (B 1) - 2 25 i R H /LR
B 3 R h B A UM A5 42 pathl AT path2 £ %
B P FR AR B - 45 25 55 Vion Mises [ JJ{H
G3 AT L AR N 1 A, IR 2 iR

1 PSR A Vion Mises i 19 % E

2. B AR BA 4 B ) 23 A1 (T 3 )« 3o 4% A A A9 D
WA 2%, o5 He B Vien Mises N 7 70 41 1 B,
IAE 55 AP BT PN DN X 107 9 BBE R A A o B ST L
o3 Hr He B Vion Mises i J3 704, A 4 F7R o

3. BN — B S ik N g 0 A, B TS 4 )

B2 REEAMA)RMIEE
(B) Vion Mises i 174> 7 &

B3 BREWBEREHN Vion Mises 7 174> 75 &

4 REWBEMTAMNET(A)RER
X RERENRREREL(B)HEISHE

3 BT R TR X 9 S 2 B o BT UL S
f it

A FRICor #7753k HalE )z B T A Y R
G, Al LU CT ol MR 19 M T 4 2H 24 BOAH i
ARSI, TS5 TR B PR e R a4 A T AR
ok A B AR E T, Al T A ST B L A R G T
S AR AR B AR D, DA S A AR A
P 7 e, I TR T A TR B A L g

.67 -



J Med Res,Mar 2013 ,Vol. 42 No.3

BSs RiEH-BREEMRENSH(A),
BEASH(B), BNBHNBESM(C)

e R RS AR A . U R MR K AT PR OT AR A Y
JUATREAE A1 5 55 1F 19 52 5 A BR T R A 1 A2 20
JFREAT A 1 BB A B IR X o A AT WA 3] 2 22
BT, W e AT RE SCRTT @, B0 B S AR e T, 19 A 4
3 B OR B R I B Jm R AT AR B 4

L fBA — i [ s A R A A ) 05 S AR B K TR
DG (B A i R B A5 210 732 B 1, T 2 %R
SR PR K R R S AR B AR AR G
TR AT A S A A R O B A
s B, AR B o 1B B W A RO . AR E
K Ye AR 38 o HELRE 1T AR TOAR, sPE A A B R
TR Z AL TR )2 R B B IR E (R E) ,
B ) Bl Sl i B2 ABUAA — B T [R] Bt R
A DG B TR 3R, 4 1 o, 28 A 1) 4% 1 T I 1)
LA — B 5% Th ) Bt A A 7, BT B 4 AR LA S TR
R ARG W TARAKR IR SZ B 9250 5% 145
SO AR 22 S P DA KR i PR 3R ) 52 2% R A LA T OG
YY) H7 5 B9 52 B — E 1 BRI 1 AR A [
HSE-R P Lo I E R E R SN R R PN TR
H A AT TE I 2R T A A S 0 1) 5 ok AT R I — B
REEEAWEERR . ARICEE B
BRGS0 A2 RO W BEL > B J5 i , REAS figk Dk 10 SR
ZA (BRI IR0 AT A1 HR S R ) 52 2 ) A,
B FEAR B K PEHE 5T B — B 5 SR A T

- 68 -

TE AL W) 2 HUR TR T8 9 i 4% o A% SOl 3 % i
BRRA BB R CT = 2 T g, IF 3% B IR F R
PRVESEAT G B R T, % AR W 12 i
Gy HT RIS I8 7 2% B 07 RS B B 45 R EAT LA, R BIF 5T
S o A P T AT A R A e, SR T O A 30T S R AT
LS 2 W L AT B 52, ) A 780 g Wl R B 2 446 A
e (I 25 S RLE W) 1 S AR AR

2. B — B S T B PR AT I R
Yl A PR A S B T I R R (A A 30 A e
IR , 35K T 3 A2 A SR R T2 1 0 0 1 5 S B A —
T K AR X S . 1 £ A iR T
T T 0 9 5T R B 5 4K 10, 3 9 B0 R B S 5K
Ak R RS W, BT, TS R A
i e T A 2 A T BT B B P TR B AT A
BERG MR, A E R E N S T REE
B et Pt 0 e A T 4, 0 TG 5 8 7 154 9 e
ZER AR B L TR B AR — B S T A X R B e
& T B A HIHLE I BT A — B 5 2T 4 20
(OTE B, 40 T B w0 B R s P . — A [ R ok
U e IS A 30 B B BT 5T, Engh 257 % BLAMEN /N
T 40 B 77 A A T2 Ik B 150 4 6 15 76 B
VA B LT 2 i) 7 Ak S R LR TR i e
AT L A5 5 1 TR 6 A R i 0 A R
AR T 01, ) I 37 2 M OA TR )i G A T T S B
R A A BT 2 £ RO R B 3 5 T 405
RS R T AEsE L e, R - B R
RE Ao 8 230 ) 0 A 7 W A T A W PR F 7 v e ik
I R A M B A S R A - R
T 4 ) DU 2 e o £ O R PR 2, AR TR ST N g 2%
A8 B B B — R L R BC N 0. 05mm BB
A7 FHELRS 040 J2 1 5 B 45 R MO 0. 4, FF 5T 00488 & g
K A3 T IBE AR — B S T A T S 4 1 ) R
TE AR XV Bh RS o 4% SR B, A ) = AR T L
Sy, AT LAHEAT MR - B R o A
Sy Hr

S35 SR CT 30 0 Rk 8 57 1 = 2 A BR O A6 78
YIS AT A SR 1S A R L P A O R
B BRI TR A R — I E R =
B T 50 T LA A [ £ 3 A WL, R 0 S L A 1
PN TN T G 5 B 49 R A 7 B 2 T LA A, S
TR R BRI R SR X
A T DAL O 5 25 ) g 2 RS 9 55— 2B, AL (A A
8 St — A5 2 5 T A W 2 F S R A T A i T B



-

B deds 20134E3 /1 B4 % B3 1t 5

*ﬂﬁ{{j %%&ﬂ] Xd‘%j&’—ﬁ‘ﬁ/}ﬂ@—u\iﬁﬁj\ T‘{E%rﬁg 45} cemented femoral components from postmortem retrieved total hip re-
RT+7J(S|Z‘ j‘] fﬁyl\ﬁq’ E/JZ{%%E{ ﬁmﬁ’] % placements[ J]. J Arthroplasty,2012,27(2) :238 —245
o o

. 8  Viceconti M, Pancanti A, Dotti M, et al. Effect of the initial implant
5 %3 .
fitting on the predicted secondary stability of a cementless stem[ ] ].
1 Marshall AD, Mokris JG, Reitman RD,et al. Cementless titanium ta-

Med Biol Eng Comput,2004, 42(2) ;222 -229
pered — wedge femoral stem: 10 — to 15 — year follow —up[J]. J Ar-

9  Spinarelli A, Patella V, Conserva V, et al. Hip painful prosthesis:
throplasty, 2004 ,19(5) :546 - 552

surgical view[ J]. Clin Cases Miner Bone Metab,2011, 8(2) ;14 -
18

2 Hallan G, Espehaug B, Furnes O, et al. Is there still a place for the
cemented titanium femoral stem? [ J]. Acta Orthop,2012,83(1):1

6 10 Engh CA, Oconnor D, Jasty M, et al. Quantification of implant mi-

cromotion, strain shielding, and bone — resorption with porous — coa-
3 Wong AS, New AMR, Isaacs G, et al. Effect of bone material proper-
ted anatomic medullary locking femoral prostheses[J]. Clin Orthop

Relat Res,1992,285:13 - 29

ties on the initial stability of a cementless hip stem: a finite element

study[ J]. Proc Inst Mech Eng,2005, 219(4) :265 -275
11 Varini E, Cristofolini L, Traina F, er al. Can the rasp be used to pre-
4 Pancanti A, Bernakiewicz M, Viceconti M. The primary stability of a
dict intra — operatively the primary stability that can be achieved by
cementless stem varies between subjects as much as between activities

(J1. 7 Bi h.2003, 36(6) ;777 - 785 press — fitting the stem in cementless hip arthroplasty[ J]? Clin Bio-
. iomech, , : -

mech ( Bristol, Avon) ,2008, 23(4) :408 -414
12 Heller MO, Kassi JP, Perka C, et al. Cementless stem fixation and

5  Viceconti M, Pancanti A, Varini E, et al. On the biomechanical sta-
bility of cementless straight conical hip stems[ J]. Proc Inst Mech
Eng,2006, 220(3) :473 -480

6  Hsu JT, Chang CH, An KN, et al. Effects of screw eccentricity on

primary stability under physiological - like loads in vitro[ J]. Biomed
Tech (Berl),2005,50(12) :394 -399
(W kis H 391 :2012 =05 -09)

the initial stability of the acetabular cup[J]. Int Orthop, 2007,31
(f&E H 1 :2012 -09 - 12)

(4) .451 - 455

7  Mann KA, Miller MA, Costa PA, et al. Interface micromotion of un-

F AL B B R K W 22 70 E L Merm1/ Whbscr22
£ N\ BhJE 40 fs NCI - H1299 /b1y & 3%

MAME AR EBax & W ZFR

# E BM A dot O R & HOLH IR A B BOR 09 S5 5 B SR IF L Merml/ Whscer22 7
Nl 4 NCI - H1299 rh 3Rk, LABAXT 5 SR A 58 Merml/Whser22 (1 53 F U RE AL H RS2 HF, FHiE R A Western blot
B 0 N G 98 %€ S e 40 45 G OB R 36 3R AR B AR B R M4R Merm1/Whser22 ¢ NCI - H1299 41 ifa i) 35 5 5 07 , 8 ik I 1 4k fe 9%
PP ELE AT, ER  Merml/Whser22 [/ NCI - H1299 4iiJfg Py i B 3235 , 0F 2 00 T 40 MIAZ N o 40 M0 S 738 e 525 TR B 3%

}?/ﬂ['] Texas Red - WERKA AL R YL 8 K F - actin Merm1/Wbser22 4 fifi#% DNA Je @58 e g, &1t 455 W%z

oY 0 F AR 5 O IR S BT T R T DL 25 H W 8 Merm1/ Whser22 76 A 40 i NCI - H1299 fy3iA 52 6, % FH A

E‘J%ﬁl‘:%ﬁﬁbﬂ?‘ &Y M [ 5 iR (BT A] Texas Red - I RARIC F - actin . —Hi 455 . ZHi 457 . DAPI #5ic 40 Ml #% DNA, & 5
eI W AOBE AR, X FERERE IR > Texas Red — WA I IR A AR R S P U £, 25 21 43 O 58 B S8 08 145 I F T R 4%
KEIW  RETERE HOEHEMILRERME  Merml/Whser22

Observation and Localization of Merm1/Whbscr22 Expression in NCI - H1299 Cells Using Optimized Microscope Technology. Yan Dong-
et, Zheng Xiaoliang, Tu Linglan, Gao Ming ,Wang Xiaoju. The Center for Molecular Medicine, Institute of Hygiene, Zhejiang Academy
of Medical Sciences, Zhejiang 310013 ,China

Abstract Objective To optimize the experimental procedures to clearly observe and localize the expression of Merml/Whbsc122 in

Je 4 I H VLA HARBL I G BB H (CF1214D) 5 #i VLA BT R 20 21 950 H (2011F10015)
YE# AL 310013 BUM , Wi VLA B2 22 R4 B 40 F BE 2 bl (A RIS B e\ E 228 ), AR WF 58 in (= )
EIRAVE# . £ 245, H P {548 : wang. x. george@ gmail. com

- 69 -



	YXYJ1303 65.pdf
	YXYJ1303 66.pdf
	YXYJ1303 67.pdf
	YXYJ1303 68.pdf
	YXYJ1303 69.pdf

