Med J Chin PLA, Vol. 51, No. 6, June 28, 2026

K58 B Rk w8 = e B TR T R RO A P S

e T, GV

U BE R R S A R 5 B AR W B URIT N A AL A U R QR G, JTPE RS T s300215 PR ZEARR A R S L
RIFIBE BRI ST B A A BUB S S FR R B 250 = / B S Ak h e FE 0=, IR 400042

[FE42KS] R445.1; R68S [XHPRAERD] A [DOI] 10.11855/j.issn.0577-7402.1962.2026.0324

[FEA] AT VR R 4 h5e

[SIAARST] K, i, K. RS Bk vl 75 8 B-Ara Y7 o BN, R E R ). Ml 45 B2 54 2%k, 2026, 51(6): 957-964.
[WFsEHEI] 2025-09-18 [SRFABH] 2025-12-06 [EZ&BHHA] 2026-03-24

(EE] KR BERk rivBL A (LIPUS) [ 1994 4F- 3R 5 [ £ i 25 it 1B B R (FDA) U HEH] TBmia 7 Ok, FRETCA1. %
2 AR RMAMEREIER, B IR R BE B A UE R 5 PR R SR T BT B, R R A 5 I RIS IESE
LIPUS Al MU % IR ATl a et , R Rl iorss . sl i A s, (st Bes Wl . R E B IEReR.
AL FR G LIPUS M HATEE A BB, FAHGEN A . 2 SO S IR . TR, RAE RN KA 7y
e R A B H KL RO BT Rt e . REEARSK, NIt —L WA HH LIPUS I BB AOAS i T i, A RE REfL
SRACE ALY A, SCBUE T RE MRS AREIGTT , J9HES) LIPUS 7 5 4 Uk S it F 58 TR AL-5 s PR AL B
FHERAET I 5 5 1wl

(KRR BYr; MeREENKPRIS; Bl RGchiti; MEA; BeEamie; BEE

Research progress in the application of low-intensity pulsed ultrasound in fractures
Zhang Si-Qi'"”, Xie Yang-Liz, Chen Lin"*

'Collaborative Innovation Centre of Regenerative Medicine and Medical Bioresource Development and Application Co-constructed by
the Province and Ministry, Guangxi Medical University, Nanning, Guangxi $30021, China

*Department of Wound Repair and Rehabilitation Medicine/State Key Laboratory of Trauma and Chemical Poisoning/Trauma
Center, Research Institute of Surgery, Daping Hospital, Army Medical University, Chongqing, 400042, China

"Corresponding author, E-mail: linchen70@163.com

This work was supported by the National Natural Science Foundation of China (82394444, 82072461)

[Abstract] Since low-intensity pulsed ultrasound (LIPUS) was approved by the U.S. Food and Drug Administration (FDA)
for fracture treatment in 1994, it has become an important physical intervention for promoting bone tissue repair and regeneration in
clinical practice owing to its advantages of noninvasiveness, safety, rapid onset and high compliance. Numerous basic and clinical
studies have confirmed that LIPUS can regulate the entire process of fracture healing through mechanotransduction, significantly
improving the local microenvironment, accelerating angiogenesis, promoting endochondral ossification, and enhancing the efficiency
of bone remodeling. This review systematically summarizes the effects of LIPUS on various stages of fracture repair, elaborates the
processes by which it regulates cells, angiogenesis, inflammatory responses and osteogenic differentiation through acoustic streaming,
cavitation effects and other mechanisms, and summarizes the current research progress of related mechanisms. Future perspectives
call for further clarification of the precise molecular pathways by which LIPUS modulates bone repair, the development of intelligent
and parameterized ultrasound diagnosis and treatment equipment, and the implementation of precise treatment based on individual
patient differences. These advances will provide new insights and directions for deepening fundamental research and promoting
standardized clinical application of LIPUS in the field of fractures.
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Fig.1 Mechanism of low-intersity ultrasound (LIPUS) treatment for promoting fracture healing
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