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3~-D Finite Element Analysis of Acetabular Reconstruction of THR
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Abstract © Using a 3-D finite element method
(FEM), the biomechanical characteristics of a
threaded truncated acetabular component and a
porous coated hemispherical acetabular component
were studied. The Von-Mises stress/strain patterns
in the acetabulum reconstructed with these two
different types of cementless acetabular cups were
investigated. The geometry and dimensions of
human hemi-pelvis used in the present shape
modeling for finite element analysis were scanned
with a 3-D laser scanner(TDS-8000,
Cyberware,USA). The  scanned  data
numericaily handled with a shape modelling
software 'Pro-Engineer’. Using 19836, 16853
tetrahedral elements, respectively, the stress and
displacement field of the acetabulum reconstructed
with the two different types of the acetabular
components were computed. While the hemi-sphere
component was found to show a relatively similar
stress/strain patterns to those in the normal hip,
the results with the threaded cup showed a
considerably different patterns from those in the
normal condition.

was

Several regions in cancellous
bone near the threads and the edge of the

truncated cup was found to be overstressed,
especially in the superior-lateral part of the
acetabulum. It was postulated that the excessive

reaming-out of subchondral bone layer when the
truncated cup was used can cause the presence of
This
theoretical prediction for the implanted acetabulum
appeared to with the pathological
observation of proximal/medial migration of the
threaded truncated acetabular prostheses in the
previous publications.

these ‘overstressed regions of cancellous bone.
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Fig. 1 A shape scanning for the modeling of human pelvis,
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Fig. 2 Solid modeling of human pelvis.
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Fig. 3 3-D 10-node tctrahedral structural solid element.
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Fig. 4 A mesh generation of human pelvis.
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Fig. 5 A boundary condition and loading condition of hemi-pelvis model.
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Fig. 6 A distribution dia of von mises sirain with hemi sphere type acctabular cup
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Fig. 7 A distribution diu of von mises strain with trumcated type acctabular cup.

A ZeeA B 0, 27)mA) AFAH W
A 438 w7 Hel fastdn Gz, Hg) o
T, H T AUE WA B o= zsjergA
< AFF vjF dolAXT HYF S AA e e
A A2 5 e B7ygo) BusE s
& YgFAT

3R B Hgea: HAL A¥ AFE=

HCRX-8Z Graphic Card7} W#® HP 715/80 Work
Stationo] ©]&=%l3, MA S/WL ANSYS 5.19] A}
SFATh AGATE wTY 2o B 8543z}
£89UT, 959 2L 56002 AE ALY}

3 FHasuS
A 2wy WYE RE
e oele 43 stelch 53
@gel gojd wTHd Yy
ez B4R AF ASE AA 497
Hae Re e 907 Qo
Ar B7Y w7 He) va 933 ¥ ,
2 oF, W NS} ¥&E A 95
BN BolTA SHeu

m
3
)
of
3
2

1o3xdAez g E3Y Y4 A A 2
B HAE divolEztel AF¥Fe=AM FF AN
Ay oA g dFeise] BT Modeling
71& A sk

2. 7Y 43 A EFSY Ao My Eol
TEY A$ 0001540lx, 4FF w7 HY A%

0.00296o.24 A2 Fujel 7I7hgS vehl, ¥ Y
9 A7t Ahed SH/MYE FXAA A AH
9 233 B fFAlsd, AF ZedAd fEd F 9
& AAEAT .

3. A gAjzte] g utet, d5Fo] wWFFe 1y
3 Fule] @t o]F HHL»M% Mg Y
Hog dF% & gden, 7] End JA A9
o E HEE F U

References
1. Mckee, G.K., "Development of total prosthetic
replacement of the hip.”, Clin.

Orthop.,72,85-104,1970.
2. Mckee, GK. and Watson-Farrar, "Replacement of
arthritic hips by the Mckee-Farrar prosthesis”, J.
Bone & Joint Surg., 48-B,245,1966.

3. Anderson G.B.J, Freeman M.AR.,
Loosening of the cemented acetabular cup in
THR.”, J. Bone & Joint Surg., 54-B , 590-599, 1972.
4. Apel D.M.,, et al, "Threaded cup acetabuloplasty.”,
Clin. Orthop. , 241, 183-188, 1989.

5. Engh AC, et al,

”

et al,

"Cementless acetabular

component”., J. Bone & Joint Surg., 72-B, 53-59 ,
1990,

6. Harris W.H,, et al, "Bony ingrowth fixation of
the acetabular component in canine hip joint
arthroplasty.”, Clin. Orthop. , 176, 7-11, 1983.

7. Desalvo G.]., Swanson J.A., ” ANSYS user's

manual”, Swanson Analsis System, Inc, 1994.
8. Rik Huiskess,
acetabular reconstruction”,
58,620-625, 1987.

9. Dennis R. Carter, et al.,” Relation of coxarthrosis
to stresses and morphogenesis - A ffinite element
Acta Orthop. Scand. 58,611-619, 1987.

"Finite element analysis of

Acta Orthop. Scand.

analysis-.",



Table 1. Material Constans
Young's Poisson
Modulus(MPa) Ratio
Femoral Head 20 X 10* 0.27
{CoCrMo)
PE Insert 0.7 X 10* 0.40
Metal Back(Ti) 11 X 10° 0.28
Ceramic Cup 39 X 107 ! 0.20 !
" Cortical Bone 1.7 X 10° "7 o030
" Cancellous Bone | 0.15- 03X 10° | 030 |
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