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Application progress of micro-CT and finite element analysis techniques in scaphoid bone research

LYU Yuan'?,ZHANG De-zhou', QIAN Hai-long’, WANG Si-min', WANG Chao-qun’, LI Kun**, CHEN Jie*, BAI Xue’,
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Abstract: The scaphoid bone is one of the important bone of hand , which is frequently injured and difficult to treat in clinical practice.
Therefore, it is very important to deeply study the microstructure and biomechanical characteristics of the scaphoid bone for understanding its
injury mechanism and optimizing treatment scheme. Microcomputed tomography (micro-CT) provides high-resolution imaging of bone
tissue, while finite element analysis can help to simulate the stress distribution and behavioral patterns of the scaphoid bone under various
physiological and pathological states. The high-resolution three-dimensional image of the scaphoid bone obtained by micro-CT technology
can be used to construct finite element models of real anatomical structure of the scaphoid bone, thus achieving accurate simulation of the
mechanical properties of the scaphoid bone. The fusion of these two advanced technologies provides a new perspective for revealing the
structural and functional relationships and injury mechanism of the scaphoid bone. Therefore, this paper reviews the anatomical characteristics
of the scaphoid bone and its biomechanical behavior in different states , emphasizing the specific applications and advantages of micro-CT and
finite element analysis techniques in the study of the scaphoid bone. By summarizing the research findings in recent years, this paper
provides novel scientific basis and methods for the diagnosis, treatment, and prevention of scaphoid bone-related disorders.

Keywords: scaphoid bone; microstructure; biomechanics; micro-CT; finite element analysis; basic research; clinical research;

research progress
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