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ABSTRACT

The purpose of this study was to test the
hypothesis that even very small change of the
core direction in the treatment of the early
osteonecrosis could affect the outcomes of
operation. For this, the changes in stress transfer
within the necrotic area of the femoral head
" were investigated under various directions and
placements of the core utilizing finite element
method. The loading of 3188N, which represents
after-heel-strike, was imposed in cubic cosine
pattern. All nodes on the most distal surface of
the model were constrained in all directions. All
included were assumed to have
linear—elastic behavior. The result says that the
critical stress, which causes collapse of the
femoral head, was reduced when the core was
oriented toward the posterior side of the femoral
head regardless of location of the necrotic area.
The same result was obtained either fibular bone
grafting or cementation was adopted. As a
consequence, the biomechanical study suggests
that the core should be directed toward the
loading point where the resultant force is applied
to get more desirable treatment of the
osteonecrosis of the femoral head in the early

stage.
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Table 1. Relative volumetric percent change(%)
in Von Mises stress distribution within the
necrotic region due to surgery

Stress level & Surgical Method

Model 5 -11 MPa Over 11MPa
Type Grafted Cemented Grafted Cemented
Method Method Method Method
Type Al -3.05 -2.54 -0.30 -0.21
Type A2 -3.25 -2.85 -0.28 -0.24
Type A3 -3.04 -2.79 -0.25 -0.25
Type C1 -4.98 -4.40 -1.29 -1.20
Type C2 -4.84 -4.13 -1.30 -1.26
Type C3 -433 -3.70 -1.55 -1.60
Type Pl -6.23 -4.88 -2.53 -2.48
Type P2 -6.31 -5.67 -1.96 -1.79
Type P3 -4.61 -3.80 -2.37 -2.19
Average -4.52 -3.86 -1.31 -1.25
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