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Biomechanical modeling and finite element
analysis of normal nasal bone

LI Wen-ping, WU Gang, WANG Pei-hua, WANG Sheng-zhang, SUN Guang-bin
( Department of Otolaryngology , Shanghai Pudong Hospital , Shanghat 201399 , China )

Abstract:  Objective  To construct biomechanical models for normal adult nasal bone, and to reveal the
characteristics of nasal bone undergoing static force via finite element analysis of the stress and strain distributions.
Methods  Image data were produced by spiral computerized tomography ( CT ). Three-dimensional ( 3D )
geometrical models were constructed by image reconstruction and processing. Biomechanical models were constructed
and the statics analysis was performed by finite element software ( Ansys 13. 0). Results 6 normal adults were
included in this study. Analyses showed that when the force was loaded at the lower part of the nasal bone, the
maximum strain increased with the increase of angle between the vertical plane and the force vector, meanwhile the
maximum principle stress also increased. But when the angle increased to 60 degrees, the maximum principle stress
decreased with the angle increasing. Conclusions The nasal bone with higher elastic modulus is prone to fracture
when the angle between the vertical plane and the force vector is close to 60 degrees, but on the other hand the nasal
bone with lower elastic modulus is prone to fracture when the angle is close to 90 degrees. Finite element analysis can
help the clinicians (to) understand the mechanical properties and structures of the nasal bone.
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