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ABSTRACT 

Hip prostheses are commonly used to fix the broken bones. The primary stability of 

the hip prosthesis is dependant on the peri-prosthesbone ingrowth into the porous coating. The 

bone ingrowth is a function of the mechanical behavior of the prosthesis at bone-prosthesis 

interface, coating and interference fit.  In this study, 3D finite element models of simplified 

femur were constructued with hip prosthesis in commercially available software ABAQUS. 

Micromovements were determined to estimate the bone ingrowh. The bone ingrowth into the 

porous structure was predicted by using a mechano-regulatory model which was programmed 

in a user’s subroutine. Homogenously distributed pores (200 µm and 800 µm in diameter) and 

functionally graded pores along the length of the prosthesis were introduced as a porous 

coating. Bone ingrowth was simulated using 25 µm and 12 µm micromovements. 

Functionally graded pore decreasing models gave the most homogenous bone distribution, the 

highest bone ingrowth (98%) with highest average Young’s modulus of all tissue phenotypes 

approximately 4.1 GPa. Besides this, the volume of the initial callus increased to 8.33% in 

functionally graded pores as compared to the 200 µm pore size models which increased the 

bone volume.  
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