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Review of biomechanical researches on fatigue damage in bone

LI Hao, ZHANG Xi-zheng ( Institute of Medical Equipment, Academy of Military Medical Sciences,
Tianjin 300161, China)

Abstract: Bone, acting as the main load-bearing organ in human body, is of mechanical adaptability. It is prev-
alent but perilous that under fatigue loading, bone suffers from fatigue damage characterized as the initiation,
propagation of micro-cracks, deterioration of bone mechanical properties or even stress fracture, which is com-
monly seen in long distance running of athletes, fitness training of military recruits and daily activities of the elder-
ly. Bone fatigue damages exist in multi-levels of ultra-micro structure, microstructure and macrostructure. The
anti-fatigue units in cortical bone (osteons) and cellular components ( osteocytes) inside have been proved to
play important roles in fatigue damage prevention, micro-cracks recognition and bone-targeted remodeling activa-
tion. Therefore, a general review and summing-up of relative research findings can help to provide a systematic
understanding of fatigue behavior and corresponding repair process, and to give some useful references and in-
sights for subsequent clinical researches aiming at prevention and treatment for bone fatigue damage.
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Fig. 2  Micro-crack models in trabecular bones under different
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(c¢) Anti-plan shear mode
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Fig.4 Location of bone damages based on flow shear stress
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