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[ Abstract)

emerged as a leading area of investigation in regenerative medicine and clinical translation research. Accu-

Mesenchymal stem cells (MSCs) , recognized for their broad therapeutic potential, have

rately delineating their dynamic in vivo behaviors—such as migration and homing—is essential for evaluating
treatment efficacy. However, current technologies for tracking MSCs in vivo involve complex and diverse sys-
tems, and labeling methods have yet to be standardized. This review systematically summarizes recent ad-
vances and application strategies in MRI, SPECT, and PET in the whole-process tracking and evaluation of
the migration, homing, survival, differentiation, and functional integration of mesenchymal stem cells in vivo.
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