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[ Abstract] How to effectively promote osseointegration of dental implants remains a pressing clinical challenge. Low-
intensity pulsed ultrasound (LIPUS) has demonstrated remarkable efficacy in accelerating the healing of various bodily
tissues, including bone tissue. In recent years, there has been extensive research on its application in promoting osseoin-
tegration in the field of dental implantology. Animal studies have shown that LIPUS exhibits significant potential in facil-
itating osseointegration of dental implants. In vitro experiments have further revealed that LIPUS can enhance the ex-
pression of key osteogenic factors, extracellular matrix mineralization, and induce local neurons to secrete o CGRP.
Through the regulation of signaling pathways such as bone morphogenetic protein/Smad (Bmp/Smad), mitogen-activated
protein kinase (MAPK), and phosphatidylinositol 3 -kinase/protein kinase B (PI3k/Akt), LIPUS promotes the prolifera-
tion, migration, and osteogenic differentiation of osteogenic-related cells, thereby enhancing osseointegration of dental

implants. Additionally, clinical studies have shown that bone mass increases around the implants after LIPUS treatment,
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with more pronounced growth observed on the buccal bone plate than on the palatal side. Furthermore, there is a lack of
research that systematically summarizes the clinical evidence, in vitro and in vivo studies, and mechanisms of action re-
garding the role of LIPUS in promoting osseointegration of implants. Therefore, the aim of this study is to discuss the

mechanisms of effect of LIPUS on osseointegration of implants, with the goal of further enhancing the outcome of implant

-supported prosthodontic treatment.

[Key words ] low-intensity pulsed ultrasound (LIPUS); dental implants; osseointegration; bone marrow stromal

stem cells; osteogenesis; osteoporosis; a-calcitonin gene-related peptide; mitogen-activated protein kinase
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LIPUS regulates vascular endothelial cells, BMSCs, and macrophages to participate in bone formation. LIPUS: low-intensity pulsed ultrasound;

PECAMI: platelet endothelial cell adhesion molecule 1; BMSCs: bone marrow mesenchymal stem cells; RUNX2: runt-related transcription fac-

tor 2; OCN: osteocalcin; COL-1a: collagen-1o; Wnt: wingless/integrated; CD206: cluster of differentiation 206; FAK: focal adhesion kinase;

ERK: extracellular regulated protein kinases 1/2; PI3K: phosphatidylinositol 3-kinase; AKT: protein kinase B; BMP: bone morphogenetic pro-

tein; MAPK: mitogen-activated protein kinase; JNK: c¢-Jun N-terminal kinase; IL-1B: interleukin-18; SHH: sonic hedgehog; SDF-1a: stromal

cell-derived factor-1a

Figure 1~ Molecular mechanisms by which LIPUS regulates the osteogenic microenvironment to promote bone regeneration
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