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Research progress of mesenchymal stem cells in the treatment of

nonunion fractures
Wang Zhengye, Liu Wanlin ,Zhao Zhenqun
(Children’ s Orthopedic Medical Center ,Second Affiliated Hospital of Inner Mongolia Medical University )

[ Abstract] Nonunion fractures is a complex and challenging issue in orthopedics that affects the quality of life of patients. Mesenchy-
mal stem cells (MSCs) have shown great potential in promoting bone repair and regeneration due to their self-renewal capacity and
multipotent differentiation potential. This article summarizes the mechanisms of action of MSCs in the treatment of nonunion fractures ,
including their osteogenic differentiation potential , the ability to promote angiogenesis and modulate inflammatory responses through
the secretion of bioactive factors, and their immunomodulatory functions. In terms of therapeutic strategies , we discuss the selection of
MSC sources, expansion and preparation methods, intervention modes, and dosages, emphasizing the importance of personalized and
precision treatments. Furthermore , we describe the biomaterials for MSC delivery, “priming” MSCs to enhance their functions, and the
key role of MSC~derived secretomes in therapy. Although the safety and efficacy of MSC therapy have been confirmed, the heterogeneity
of existing studies limits the determination of best practices for MSC-based treatments. This review provides a scientific rationale for
the application of MSCs in the treatment of nonunion fractures, with the aim of promoting the optimization and clinical translation of
MSC-based therapeutic strategies.
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