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Abstract

BACKGROUND: Now, effects of step width and abduction angle of hip joint in daily life on necrotic femur head are not well known,

and related experimental studies are few.

OBJECTIVE: To study the influence of step width and abduction angle on necrotic femur head with three-dimensional finite

element method.

METHODS: One male patient who suffered avascular necrosis of femoral head with his right femoral (ARCO 1) were treated with
spiral CT scan at the proximal femur. Three-dimensional finite element models were established by professional medical modeling
software (MIMICS and HYPERMESH). Boundary conditions and loading conditions were set. Finite element analysis software

ANSYS was used to perform calculations.

RESULTS AND CONCLUSION: Along with increase of step width (0-60°) and abduction angel (0-10°), the value of maximum
stress distributed on the necrotic femoral head increased. It is indicated that step width and abduction angle can affect stress
distribution on the necrotic femur head, patients should reduce step width and abduction angle during the treatment and

rehabilitation.
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Figure 1 Accurate selection of cortical bone,
cancellous bone and cystic changes area
contour line according to different CT
values
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Figure 2 Three-dimensional finite element mesh
of proximal femur
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Figure 3 Three-dimensional finite element solid
model
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a: Front view

b: Back view

Figure 4  Stress distribution of necrosis proximal
femur when simulated abduction angle
was 15°
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Table 1 Maximum stress value and the displacement value of
femoral head under the different flexion-extension
angles and 2.75 times body mass (step width) (xs)

Angle (°) Maximum stress (MPa) Displacement (mm)
Extension 0 49.347+1.235 1.002+0.054
Extension 10 55.032+1.144 0.956+0.049
Extension 15 73.532+1.996 1.197+0.069
Extension 20 77.647+1.987 1.464+0.062
Extension 30 83.932+2.211 2.171+0.072
Flextion 10 61.145+1.124 1.664+0.051
Flextion 15 62.321+1.154 1.368+0.055
Flextion 20 79.824+1.981 2.188+0.064
Flextion 30 100.045+2.543 3.336+0.075
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Figure 5 Stress changes of femoral head under different
abduction angles (2.75 times body mass)
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