




















Appendix C

Influence of muscle loads on

bulk-bone remodelling

Proximal stress shielding occurs most prominently in the CoCrMo stem. However,
the peak percentage volume of stress shielding occurs in zone 2 (54%) and not in
zone 1 (21%) as one would expect. This can be explained by the muscle attachments
in zone 1 which maintains a degree of load transfer and hence reduces the influence of
stress shielding on bone resorption in zone 1. Removing the muscle loading increases
the amount of stress shielding in zone 1 to 75% see Fig. C.1. This conversely is
not the case for either the titanium or iso-elastic stem as a higher degree of load
transfer occurs in zone 2 and is not as susceptible to the effects of stress shielding.
Furthermore, without the influence of muscle loading unrealistic bone resorption is

predicted with complete resorption of the trochanter, see Fig. C.2
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Figure C.1. Percentage volume of bone experiencing stress shielding imme-
diately post-op with and without muscle loading.
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Figure C.2. Predicted change in density (a) with and (b) without muscle
loading.
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