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A study on dynamic MRI of upper airway in patients with obstructive sleep apnea FENG Xiao-yu,
JIANG Jun-guang,LIU Ju-min, et al. Department of Geriatric Respiratory Sleep, the First Affiliated
Hospital of Zhengzhou University,Zhengzhou 450052 ,China

[Abstract] Objective: To investigate the relationship between the severity of obstructive sleep
apnea (OSA) and the anatomical structure of upper airway on dynamic magnetic resonance images.
Methods: A total of 45 patients who were diagnosed by polysomnography in our hospital from Septem-
ber 2019 to January 2021 were enrolled and divided into the mild-to-moderate group and the severe
group according to apnea and hypopnea index (AHI). Dynamic MRI examination was performed on
every participant, the anatomic parameters of upper airway in retro-palatal (RP), retroglottal (RG)
and epiglottis regions (EG) on the median sagittal and the transverse images were measured and recor-
ded. The differences of the anatomical parameters among the three regions and between the two groups
were compared statistically,and the correlation between OSA severity and the airway-related anatomi-
cal parameters was analyzed. Results: The minimum and maximum cross-sectional areas of airway in
the RP region were the smallest among the three regions,while the collapse rate of airway was the lar-
gest,the difference was statistically significant (all P <C0. 05). Compared with the mild-moderate
group,the thickness,length and sagittal area of the soft palate,and the airway collapse rate of each re-
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gion in the severe group were bigger,and the minimum cross-sectional area and corresponding antero-
posterior (AP) and left to right (LR) diameters of airway in each region were smaller (all P<Z0. 05).
Several anatomical parameters of the airway were positively or negatively correlated with AHI and
Ts90%. The length and sagittal area of soft palate,the thickness of lateral pharyngeal wall and poste-
rior pharyngeal wall in retro-palatal region,along with the thickness of lateral pharyngeal wall in ret-
roglottal region were all positively correlated with AHI and Ts90% (0. 341<r<C0. 574, P<C0. 05),
while the minimum cross-sectional area and LR diameter on the corresponding images of airway in ret-
ro-palatal and retroglottal regions,and the AP diameter of airway in epiglottis region were negatively
correlated with these two (—0. 315<{r<C—0. 580, P<C0. 05). The airway collapse rates of the three re-
gions were positively correlated with AHI (0. 445<(r<C0. 521, P<C0. 05) ,and both the airway collapse
rates of the retroglottal and epiglottis regions were positively correlated with Ts90% (0. 340<lr<C
0.348,P<C0. 05). Multivariate stepwise regression analysis demonstrated that the thickness of lateral
pharyngeal wall in the retro-palatal region was an independent influencing factor of Ts90% ,the neck
circumference and LR diameter of airway in the retro-palatal region were independent influencing fac-
tors of AHI. Conclusion: There is a significant correlation between airway anatomical structure and the
severity of OSA,and the collapse rate may indicate the degree of airway stenosis. The upper airway in
retro-palatal region is the narrowest part as well as most prone to collapse. The thickness of lateral

pharyngeal wall and the LR diameter of airway in retro-palatal region are the independent influencing

factors of Ts90% and AHI,respectively.
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