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Abstract: Human bone is known to adapt to its mechanical environment in a living body. Both its 

architecture and microstructure may differ between weight-bearing and non-weight-bearing bones. 

The aim of the current study was to analyze in three dimensions, the morphology of the multi-scale 

porosities on human cortical bone at different locations. Eight paired femoral diaphyses, femoral 

necks, and radial diaphyses were imaged using Synchrotron Radiation µCT with a 0.7 µm isotropic 

voxel size. The spatial resolution facilitates the investigation of the multiscale porosities of cortical 

bone, from the osteonal canals system down to the osteocyte lacunar system. Our results showed 

significant differences in the microstructural properties, regarding both osteonal canals and 

osteocytes lacunae, between the different anatomical locations. The radius presents significantly 

lower osteonal canal volume fraction and smaller osteonal canals than the femoral diaphysis or 

neck. Osteocytes lacunae observed in the radius are significantly different in shape than in the 

femur, and lacunar density is higher in the femoral neck. These results show that the radius, a non-

weight-bearing bone, is significantly different in terms of its microstructure from a weight-bearing 

bone such as the femur. This implies that the cortical bone properties evaluated on the femoral 

diaphysis, the main location studied within the literature, cannot be generalized to other anatomical 

locations.     

mailto:peyrin@esrf.fr


Download English Version:

https://daneshyari.com/en/article/11022585

Download Persian Version:

https://daneshyari.com/article/11022585

Daneshyari.com

https://daneshyari.com/en/article/11022585
https://daneshyari.com/article/11022585
https://daneshyari.com

