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[ Abstract] Bacterial overproliferation and virulence factors in plaque biofilms can cause inflammation of soft and
hard tissues around the implant, resulting in peri-implantitis. If not well controlled, severe peri-implantitis can lead to
failure of implant osseointegration and implant loosening and loss. Currently, peri-implantitis can be treated by surgical
and non-surgical treatment such as mechanical debridement and chemotherapy, but there remain problems related to the
unpredictable therapeutic effect and high recurrence rate. Therefore, gaining a comprehensive understanding of the rela-
tionship between plaque biofilm formation and peri-implantitis is crucial for the prevention and treatment of peri-implan-
titis. In this article, we comprehensively review current research on the specific composition and formation process of
biofilms and the influence of implant material characteristics on biofilm formation. The results of the research review in-
dicated that peri-implantitis biofilms are composed of extracellular matrix, with a predominant population of anaerobic
Gram-negative bacteria embedded within. The formation process includes the acquisition of an acquired membrane, mi-

crobial adhesion, and biofilm detachment and dispersion. Biofilm formation is primarily influenced by the implant sur-
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face roughness, surface free energy (SFE), and material properties. Current strategies for biofilm removal around im-
plants mainly involve implant surface coating techniques, mechanical debridement, chemical agents, laser therapy, and
photodynamic therapy; however, the therapeutic outcomes remain uncertain. The future research direction will be based
on the characteristics of the plaque biofilm around the implant, combined with cutting-edge methods, such as nanotech-

nology, immunotherapy, and gene therapy, to continuously prevent the formation of plaque biofilm on the surface of the

implant to prevent and treat peri-implantitis.

[ Key words] peri-implantitis; bacteria; biofilm; dental plaque; implant surface; acquired membrane; sur-

face coating techniques; nanotechnology; laser therapy; photodynamic therapy
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