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Research Progress and Clinical Application Challenges of 3D Printing Nose

Zhao Jia, Li Yi', Wen Xiaomei, Xing Peimei, Hu Haolei
Department of Otolaryngology, 988th Hospital of Joint Logistics Support Force, Zhengzhou, Henan 450042

Abstract : With the rapid growth of personalized medical demands, the application value of 3D printing
technology in nasal reconstruction and plastic surgery has become increasingly prominent. This article
comprehensively reviews the technical principles, material research progress, and clinical application
status of 3D-printed noses through systematic literature analysis, case studies, and technical
comparisons, while in—depth exploring the current technical challenges and future development
directions. The study demonstrates that 3D modeling based on CT/MRI data and high—precision
printing technology can achieve personalized reconstruction of nasal structures. Biomaterials (e.g.,
bioceramics, degradable polymers) exhibit outstanding performance in biocompatibility and functional
adaptability, whereas synthetic materials (e.g., polylactic acid, titanium alloys) demonstrate superior
advantages in mechanical support and long-term stability. Clinical applications indicate that 3D—printed
nose technology significantly enhances preoperative planning efficiency and postoperative outcomes
in rhinoplasty, providing innovative solutions that balance morphology and function for nasal defect
repair. However, limitations in material properties, printing efficiency and cost, as well as ethical and
regulatory compliance remain major obstacles to technology promotion. Future research should focus
on multi-material fusion printing, dynamic structural design, and the accumulation of long—term clinical
follow—up data to facilitate deeper clinical application of this technology.

Keywords : 3D-printed nose; biomaterials; clinical application; personalized reconstruction; technical
challenges
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