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Patient-specific bone remodeling prediction around femoral stem after total hip
arthroplasty
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Total hip arthroplasty is one of the most successful surgery, but stress
mediated bone loss occurs after surgery compromises the fixation between bone and cementless femoral
stem. In present study, we developed patient-specific bone remodeling simulation using finite
element analysis incorporating a strain-adaptive bone remodeling theorem to predict periprosthetic
bone loss and evaluate the concept of the stem. Femur models with the wedge-tapered stem were
created from pre- and post-operative computed tomography images. Our simulation showed the bone loss
at the proximal medial area and pedestal formation at the stem tip that are often observed in
clinical. The remodeling pattern in the proximal area was different among patients. In addition, our
prediction reveals that the stem contact with the proximal medial cortex promotes the proximal
load-transfer and reduce the bone loss. These results emphasize the importance on the optimal size
and alignment implantation of the femoral stem.
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Patient No. Sex Age[year] Body weight [kg] CFI Dorr type Alignment [° ]
#1 Mae 78 59.6 36 Normal -3.5
#2 Female 62 55.1 3.2 Normal -15
#3 Female 71 55.6 23 Stovepipe 0.2
#4 Female 76 49.0 4.2 Normal -1.9
#5 Female 53 84.7 39 Normal -0.9
#6 Female 67 63.1 3.7 Normal 21
Meant SD 67.8+ 85 612+ 11.4 3.5+ 0.6 -0.9+ 1.7
Range 53-78 49.0-84.7 2.3-4.2 -3.5-2.1
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