
The application of holography laser for the 
assessment of bone-implant fixation conditions 

Abstract 

Within this paper. the study of different bone-implant interface conditions 
(bonded versus debonded implants) using Electronic Specklc Pattern 
Interferometry and the Finite Element Method is presented and discussed. For 
the experimental study, bovine cancellous bone was used with a metal tapered 
rod simulating the femoral component, which was centrally inserted in 
cancellous bone. The simplified femur-prosthesis construction was sectioned to 
expose the bone-implant interface and the displacement/stress distributions 
obtained. A qualitative good correlation between the numerical and expel-imental 
results was obtained. The results evidenced that the load is transferred in the 
immediate vicinity of the implant to the surrounding cancellous bone in different 
ways, depending on the interface bonding characteristics. 

l Introduction 

In these last years, significant incremental application of experimental 
investigation methods has been used to study bioniechanical structures. The 
necessity to quantify loads, stresses and strains in bone structures has pushed the 
development of new and more powerful techniques for experimental analysis. 
These new techniques, widely applied in the study of other engineering 
problems, have been adapted to satisfy the inherent constraints of anatomical 
structures. The development of numerical techniques, namely those based on the 
finite element method, has allowed the simulation of very complex anatomical 
structures with great reliability. Due to the conlplex nature of biomechanical 
problems, it is a wise criterion that experimental output data can be validated 
numerically, or vice-versa. 
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