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Abstract 

Trabecular bone structure is crucial to normal mechanical behavior of bones. Studies have shown 

that osteoporosis negatively affects trabecular bone structure, mainly by reducing bone volume 

fraction (BV/TV) and thus increasing fracture risk. One major limitation in assessing and 

quantifying the effect of this structural deterioration is that no two trabecular structures are 

identical. Thus, when we compare a group of healthy bones against a different group of bones 

that experienced resorption (i.e. decreased BV/TV) we only discover an “average” mechanical 

effect. It is impossible to quantify the mechanical effect of individual structural deterioration for 

each sample, simply because we never have the same sample in both states (intact and 

deteriorated structure). 3D printing is a new technology that can assist in overcoming this issue. 

Here we report a preliminary study that compares a healthy 3D printed trabecular bone model 
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