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Biomechanical characteristics of the distal filling effects
in cementless femoral stem

Sang-Seok Park, Jae-Won Park and Soo-Won Chae
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Abstract

In cementless total hip replacement(THR), an initial stability of the femoral component is
important to long term fixation of femoral stem. The initial stability has close relationship with the
relative displacement of prosthesis and spongy bone at the proximal of femur. After implantation of
the prosthesis, the surrounding bone is partially shielded from load carrying and starts to resorb.
Stress shielding is the cause of the loss of proximal bone. Assessing stress distribution of femur is
important to predict stress shielding. The initial stability and the stress shielding were investigated
for two loading conditions approximating a single leg stance and a stair climbing. Three types of
stems were studied by the finite element method to analyze the biomechanical effects of distal filling
of cementless femoral stems. Three types of stems employed are a distal filling stem. a distal
flexible stem, and a distal tapered stem.
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Fig.3 Loading conditions.
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Fig.6 Relative displacements along the peripheral angle
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Fig.7 Relative displacements along the medial line
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