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Fig. 1 Three-dimensional FSI model of upper airway
and soft palate for patient 1
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Fig. 2 Numerical simulation results in a respiratory circle before and after operation for patient 1
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Fig. 3 Variation of average pressure at different axial locations for the peak inspiratory and expiratory

flow rates between the preoperative and postoperative models for three patients
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Fig. 4 Initial position (grids) and displacement distribution of soft palate after computation for the peak flow rates
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and dorsal pharyngeal wall(unit:mm)
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Numerical simulations for the curative effect of the nasal
surgery on patients with OSAHS

YU Shen', LIU Ying-xi'*, SUN Xiuzhen"*', SU Ying-feng’, WANG Ying'

(1. State Key Laboratory of Structural Analysis for Industrial Equipment,
Dalian University of Technology,Dalian 116023, China;
2. Otorhinalaryngology Department,Dalian Medical University,Dalian 116023, China)

Abstract: The upper airway structure containing soft palate organizations of three OSAHS patients with
nasal obstruction would be reconstructed to study the airflow distribution and movement of the soft pal-
ate before and after surgery using numerical simulation method. The curative effect would be analyzed
for the nasal surgery on patients with OSAHS. The degree of nasal obstruction in three patients has been
improved after surgery. For two patients with mild OSAHS, the resistance of upper airway and the dis-
placement of soft palate decreases after surgery. These changes are contributing to the mitigation of the
respiratory airflow limitation. For the third of patients with severe OSAHS, the resistance of upper air-
way and the displacement of soft palate actually increased after surgery,which will further increase the
degree of airway obstruction. The curative effect of nasal surgery on patients with OSAHS depends on
whether the improvement of nasal obstruction benefiting the pharynx. Numerical simulation results
match the results of PSG test,chief complaint and clinical findings. It can indirectly reflect the degree of
nasal patency and improvement of snoring symptoms which can provide a theoretical basis to solve the

clinical problems.

Key words: Nasal surgery; OSAHS; Finite element method; Fluid-structure interaction



