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Advances in Repair and Reconstruction of Maxillofacial Blast Injuries
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[Abstract] Maxillofacial blast injuries often cause extensive composite defects involving bone, soft tissue, and peripheral
nerves, making repair and reconstruction extremely challenging. Reconstruction of the maxillofacial region is not limited to closure of
tissue defects but also requires restoration of mastication, speech, facial expression, and appearance. In recent years, substantial
progress has been achieved in the management of maxillofacial blast injuries with respect to bony reconstruction, soft-tissue repair,
nerve restoration, and functional rehabilitation. Conventional approaches, including internal fixation, nonvascularized autologous
bone grafting, vascularized osseous free flaps, skin grafting, free flap transfer, and nerve grafting, remain the mainstay of treatment;
however, they are constrained by donor-site morbidity, tissue mismatch, infection risk, and incomplete functional recovery. Emerging
techniques such as virtual surgical planning, virtual reality and augmented reality-assisted navigation, tissue engineering, biomaterial-
based scaffolds, 3D printing, bioprinting, and nerve conduits have expanded reconstructive options and shown promising potential for
improving precision and regeneration. This review systematically summarizes representative studies on reconstruction of bone, soft

tissue, and nerve injuries after maxillofacial blast trauma, analyzes the advantages and limitations of conventional methods, highlights
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recent technical advances, and discusses current controversies and future directions, with the aim of providing references for

optimizing reconstructive strategies and improving long-term quality of life in affected patients.

[Key words] maxillofacial injuries; blast injuries; repair and reconstruction; tissue engineering; facial nerve
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