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Predictive efficacy of nasal structural parameters based on CT
three-dimensional reconstruction for nocturnal hypoxemia in
patients with obstructive sleep apnea-hypopnea syndrome

WANG Wenbin, WANG Jue, WANG Xilu, GU Xilan, LIN Zhiqgiang
( Department of Otolaryngology Head and Neck Surgery, the Affiliated Suzhou Hospital of Nanjing Medical University/Suzhou
Municipal Hospital, Suzhou 215002, China)

Abstract: Objective To investigate the association between nasal anatomical structure and nocturnal hypoxemia in
patients with obstructive sleep apnea-hypopnea syndrome (OSAHS), and to provide radiological reference for hypoxemia
risk stratification and a morphological basis for further research on nasal cavity expansion surgery. Methods A total of 150
patients with OSAHS were consecutively enrolled, including 75 with nocturnal hypoxemia ( hypoxemia group) and 75
without ( non-hypoxemia group). Total nasal cavity volume, minimal cross-sectional area, nasal septum deviation angle,
and maximum inferior turbinate thickness were measured by three-dimensional reconstruction of paranasal sinus CT.
Simultaneously, polysomnography was performed to record the apnea-hypopnea index ( AHI), oxygen desaturation index
(ODI) and the minimum oxygen saturation (minSp0O,). Spearman correlation analysis was used to assess the correlations
between nasal structure parameters and sleep monitoring indices. Receiver operating characteristic (ROC) curves were
constructed using the presence or absence of nocturnal hypoxemia as the outcome to assess the predictive performance of
each nasal parameter. Results Compared to the non-hypoxemia group, the hypoxemia group had significantly higher body
mass index (BMI), AHI, ODI, deviated septum angle, and maximum inferior turbinate thickness, while the total nasal
cavity volume and the minimal cross-sectional area were lower (all P<0.001). Spearman correlation analysis showed that

the total nasal cavity volume and the minimal cross-sectional area were positively correlated with minSpO, and negatively
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correlated with ODI, whereas the septum deviation angle and the maximum inferior turbinate thickness were the opposite

(all P<0.05). The discriminatory ability of the four nasal parameters for nocturnal hypoxemia was moderate (area under

the curve ranging from 0. 679 to 0. 770, all P<0. 001). Conclusions

The nasal structural parameters are closely

associated with nocturnal hypoxemia in OSAHS patients. Quantitative assessment based on CT three-dimensional parameters

can provide critical anatomical evidence for individualized treatment of OSAHS.

Keywords : Obstructive sleep apnea-hypopnea syndrome; Nasal anatomical structure ; Nocturnal hypoxemia; CT three-

dimensional reconstruction; Sleep monitoring
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