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Effects of total hip arthroplasty stem composed of Ti-Nb-Sn alloy with low
Young®s modulus on the improvement of stress shielding
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Total hip arthroEIast stems of Ti6Al4V alloy and TiNbSn alloy were produced
with the same design. It is confirmed that the Young’ s modulus of the TiNbSn alloy stem is 55 GPa.
The modulus of elasticity of the Ti6Al4V alloy stem was 110 GPa. Total hip arthroplasties were

performed on 10 kg male Beagle dogs. We plan to observe the bone formation around the stem by the CT
image and evaluate histological analyses of bone tissue around the stems at 1 year after surgery.

We compare the results of stress analyses using FEM with CT images and histological findings. We

also assessed the effects of anodizing treatment of TiNbSn alloy on improvement of bone

compatibility and of the low elasticity on bone union acceleration. In the rabbit tibia model and
the mouse tibia model, improved bone synthesis in the fracture site was indicated in TiNbSn group
compared with the stainless steel group or the Ti6Al4V group.
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