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Abstract: In cementless total hip arthroplasty(THA), an
initial stability of the femoral component is mandatory to
achieve bony ingrowth and secondary long term fixation.
Bone ingrowth depends strongly on relative micromotion
and stress distributions at the interface. Primary stability of
the femoral component can be obtained by minimizing the
magnitude of relative micromotions at bone-prosthesis
interface. Hence an accurate evaluation of interface behavior
and stress/strain fields in the bone implant system may be
relevant for better understanding of clinical situations and
improving THA design. However, complete evaluation cf
load transfer in the bone remains difficult to assess
experimentally. Hence, recently finite element method
(FEM) was introduced in orthopaedic research field to fill
the gap due to its unique capacity to evaluate stress in
structure of complex shape, loading and material behavior.

The authors developed the 3-dimensional numerical finite
element model which is composed of totally 1179 elements
of 6 and 8 node blick. We also analyzed the micromotions at
the bone-stem interface and mechanical behavior of existing
bone prosthesis for a loading condition simulating the single
leg stance.

The result indicates that the values of relative motion for this
well fit Multilock stem were 150pm in maximum, 82pum in
minimum, and the largest relative motion developed in medial

region of proximal femur with anterior-posterior direction.
The proximal region of the bone was much larger in motion

than the distal region and the stress pattern shows high stress
concentration on the cortex near the tip of the stem. These
findings indicates that the loading in the proximal femoral
bone in the early postoperative situation can produce
micromotions on the interface and clinically cementless THA
patient should not be allowed weight bearing strictly early in
the postoperative period.
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Fig. 1 Three dimensional surface model of femur
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Number of Elements: 1179
Number of nodal points:1714

Elastic modulus: 110 GPa
Poisson's ratio: 0.3 .
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Fig. 2 Finite element models of hip stem, cortical and
spongeous bone

Contact surface with
coulomb friction

(w=173)

[:] Contact surface
without friction

Fig. 3 Contact surface of hip stem
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Fig. 5 Deformed shapes of the femoral bone due to the axial line along the stem

single leg stance loading condition
(Deformation is scaled by 20 times)
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