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Effect of mouth breathing on upper airway structure in patients with

obstructive sleep apnea
LI Yanru' FEI Nanxi® CAO Lili' SHI Yunhan' XIAN Junfang®

('Department of Otolaryngology Head and Neck Surgery. Beijing Tongren Hospital, Capital
Medical University, Key Laboratory of Otolaryngology Head and Neck Surgery[ Capital Medical
University ], Ministry of Education, Beijing, 100730, China; ?Department of Radiology, Bei-
jing Tongren Hospital, Capital Medical University)
Corresponding author: LI Yanru, E-mail: liyanruru@aliyun. com

Abstract Objective: To compare the changes of morphology of pharynx in patients with obstructive sleep ap-
nea hypopnea syndrome (OSAHS) and healthy individuals during oral or nasal breathing, and explore the relevant
influencing factors. Methods: Twenty-nine adult patients with OSAHS and 20 non-snoring controls underwent
MRI to obtain upper airway structural measurements while the subjects were awake and during mouth breathing
with a nasal clip. The following were analyzed. (D The changes of upper airway structure of oral and nasal respira-
tion in non-snoring control/OSAHS patients were observed; @ The differences and influencing factors of upper
airway structure changes between OSAHS patients and controls were compared during breathing. Results: The
control group consisted of 15 males and 5 females, with an apnea-hypopnea index (AHI) <(5 events/h, while the
OSAHS group comprised 26 males and 3 females with an AHI of 40. 4+23. 1 events/h and the mean lowest arte-
rial oxygen saturation (L.Sa0,) was 79.5% =£10.0%. In the both groups, the vertical distance between the man-
dible and the posterior pharyngeal wall decreased (P <C0.05); The long axis of tongue body decreased (P <C
0.05), and the contact area between tongue and palate decreased. There was no significant change in the total vol-
ume of the retropalatine(RP) and retroglossal(RG) airway in the control group (P>>0.05). However, the mini-
mum cross-sectional area and volume of the RP airway in OSAHS decreased (P<C0.001). The lateral diameters
of uvula plane in OSAHS decreased during mouth breathing, which was contrary to the trend in the control group

(P=0.017). The AHI of patients was positively correlated with the reduction of the volume of the RP airway
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during oral breathing (P =0.001); The reduction of the distance between the mandible and the posterior pharyn-

geal wall was positively correlated with the length of the airway (P<C0. 001). Conclusion: Mouth breathing leads

to the shortening of the long axis of the tongue, the reduction of the contact area between the soft palate and the

tongue, vertical distance between the mandible and the posterior pharyngeal wall, and the cross-sectional area of

the epiglottis plane. These changes vary between OSAHS patients and controls. During mouth breathing, the di-

ameters, areas and volumes of the RP area decreased, and were more significant in severe cases.

Key words sleep apnea. obstructive; mouth breathing; upper airway
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