


Figure 1:  The Estimated Strains in the Bone Due to the 
Measured In Vitro Misfit Preloads  

 
In Vivo Study 
 
Four patients with auricular prostheses, which had been in place for 
four to nine years, participated in the in vivo study done at COMPRU.  
For each patient, the preloads caused by attaching the patients 
superstructure and the functional loads caused by installing and 
removing the auricular prosthesis were measured using the 
instrumented abutments. 
 
The in vivo study showed similar results to the in vitro study.  
Although all of the frameworks were considered to be clinically 
passive the misfit loads ranged from -72�32N to 129�70N and –
7.0�2.6N·cm to 18.3�1.2N·cm.  In addition to the misfit preloads, the 
functional loading was measured during prosthesis removal and 
installation.  The functional loads were quite small in comparison to 
the misfit loads. The prosthesis removal loads ranged from -14�11N to 
30�11N and from 3.4�0.7N·cm to 20.5�0.7N·cm.  The prosthetic 
replacement loads ranged from -51�11N to 26�14N and 2.8�0.7N·cm 
to 37.3�1.2N·cm.  The estimated strain induced in the bone due to the 
misfit preloads and the dynamic functional loads is shown in Figure 2.  
As with the in vitro results, the misfit preloads resulted in strains that 
were basically between -200�� and 200��.  When the functional loads 
were added to the misfit preloads, the resulting strains were still 
essentially in the range for normal bone remodeling. 

Figure 2:  The Estimated Strains in Bone Due to the In Vivo 
Misfit Preloads and Functional Loads 
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The results from the in vitro study indicated that passive 
superstructures were not dependant on the construction method used 
by the individual centers that participated in this study.  The resulting 
strains that would have been induced in the bone by these misfit loads 
were within the range for normal bone remodeling.   
   
The results of the in vivo study suggest that the preloads that exist are 
relatively small, and are comparable to the measured in vitro misfit 
loads.  However, all of the patients that were involved in the study had 
their prostheses for some time (four to nine years), and it is possible 
that some of the original misfit could have been compensated by small 
changes in the supporting bone surrounding the implants.  The 
measured functional loads were smaller than the misfit preloads, and 
the overall estimated total strain in the bone due to the combined 
misfit and functional loads was still within acceptable limits. 
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