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Abstract

The long-term stability and functionality of dental implants are fundamentally dependent on the
efficient establishment and continuous maintenance of osseointegration. In this complex biological
process, immune regulation profoundly influences the quality of integration between the implant
and bone tissue through multiple pathways, including mediating the inflammatory response, regu-
lating bone metabolism balance, and reshaping the local microenvironment. This article systemat-
ically reviews the key mechanisms of immune regulation in osseointegration, starting from the
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dynamic interaction between the immune system and osseointegration. It delves into specific reg-
ulatory pathways such as the cytokine network regulation and the functional remodeling of im-
mune cells. It comprehensively summarizes the current research progress and analyzes existing
problems, while also providing a forward-looking perspective on future research directions. The
aim is to offer theoretical basis and practical references for promoting the optimization of implant
materials and the innovation of clinical treatment strategies.
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