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— Abstract

cephalometric radiographs.

The most common cause of mouth breathing is obstacles caused by mechanical factors in upper airway. Mouth
breathing could be consequently pathological cause of sleep-disordered breathing. Sleep-disordered breathing in
children can cause growth disorders and behavioral disorders. The purpose of this study was to investigate relationship
between upper airway and sleep-disordered breathing in children with mouth breathing.

Twenty boys between 7 - 9 years old who reported to have mouth breathing in questionnaire were evaluated with
clinical examination, questionnaires, lateral cephalometric radiographs, and portable sleep testing. This study assessed
apnea-hypopnea index (AHI) and oxygen desaturation index (ODI) for the evaluation of sleep-disordered breathing
and was done to investigate the correlation between these values and the upper airway width measured by lateral

There was no significant correlation with the size of the tonsils (p = 0.921), but the adenoid hypertrophy was higher
in the abnormal group than in the normal group (p = 0.008). In the classification according to AHI and OD], retropalatal
and retroglossal distance showed a statistically significant decrease in the abnormal group compared to the normal
group (p = 0.002, p = 0.001). As AHI and ODI increased, upper airway width tended to be narrower. This indicates that
mouth breathing could affect the upper airway, which is related to sleep quality.
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1) HEE}
Brodsky 7|&=0f 2|3l grade 1 - 42 L}H0] HWILSHRALCHTable 1).

Fig. 1. Portable sleep monitoring. A: Recorder, B: Micro-
phone, C: Oximeter flex sensor, D: Nasal cannula.

Fig. 2. The sleep patterns were recorded using portable
sleep monitoring.

Table 1. Criteria of tonsil assessment by Brodsky

Grade Tonsil assessment
1 Tonsils within the tonsillar fossa barely visible
behind the anterior pillar
Tonsils visible outside the anterior pillar
Tonsils extending 3/4 of the way to the midline
4 Tonsils meeting at the midline,

completely obstructing the airway, “kissing tonsils”
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Fig. 3. Adenoidal measurements. "A" is measured along
line perpendicular from B point to its intersection with C. B:
maximal convexity of inferior margin of adenoid, C: straight
part of anterior margin of basiocciput.
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Fig. 4. Nasopharyngeal width. “N" is distance between D
and E. D: posterior nasal spine, E: anteroinferior edge of
sphenobasioccipital synchondrosis.



Fig. 5. Upper airway anatomy of lateral cephalometry. A:
retropalatal distance (mm) : minimal distance from soft pal-
ate to posterior pharyngeal wall parallel to palatal plane, B:
retroglossal distance (mm) : minimal distance from tongue
base to posterior pharyngeal wall parallel to palatal plane, C:
hypopharyngeal distance (mm) : minimal distance from val-
lecula to posterior pharyngeal wall parallel to palatal plane,
ANS; anterior nasal spine, PNS; posterior nasal spine, Va;
vallecula, intersection of epiglottis and base of tongue.
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Table 2. Recognition related with mouth breathing by caregivers

Questionnaire Yes (%) No (%)

Usually breath with open mouth? 90 10
Breath with open mouth during sleep? 70 30
Have noise that child eating with mouth

open? 35 65
Keep child mouth open when distracted? 70 30
Often have allergies? 40 60
Often have a stuffy nose and/or runny nose? 65 35

Table 3. Recognition related with sleep-disordered breathing by
caregivers

Questionnaire Yes (%) No (%)
Snoring? 70 30
Have witnessed pauses in breathing

during sleep? 2 75
Drool on pillow? 55 45
Often drinking water due to thirsty after

wake up? 30 70
Wake up with a headache? 5 95
Experience excessive daytime sleepiness? 35 65
Get tired easily? 20 80
Have difficulty concentrating? 35 65
Have tossing and turning during sleep? 80 20
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Table 4. Classification of group according to sleep-disordered
breathing index

< 1/hr > 1/hr
n (mean + SD)
AHI 5(0.8 + 04) 15 (27 + 1.1)
ODI 7 (0.7 £ 0.5) 1328+ 138

AHI = apnea-hypopnea index, ODI = oxygen desaturation index
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Table 5. Comparison of measurements according to group of apnea-hypopnea index

Polygraphy findings Group p value
AHI < 1/hr AHI > 1/hr

Tonsil grade 18+ 05 1807 0.921
ANR 05+01 07+01 0.008
Retropalatal distance (mm) 9.7 £ 09 54+23 0.002
Retroglossal distance (mm) 103 + 21 62+ 20 0.001
Hypopharyngeal distance (mm) 154 + 46 104+ 138 0.014
Oxygen saturation (%) 96.8 £ 0.8 970 £ 0.7 0.794
Autonomic arousal (/hr) 29.7 + 204 450 + 112 0.183
Snoring (%) 40+ 47 16 +11 0.935
Non supine time (%) 570+ 112 570 + 124 0.731

Mann-Whitney Test
ANR = adenoidal-nasopharyngeal ratio
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Table 6. Comparison of measurements according to group of oxygen desaturation index

Polygraphy findi Group |
olygra indings value
ygrapy finding ODI < 1/hr ODI > 1/hr P
Tonsil grade 17+ 05 19+ 07 0.721
ANR 05+01 07 +01 0.009
Retropalatal distance (mm) 84 + 25 55+ 24 0.022
Retroglossal distance (mm) 92 +26 6.2 +21 0.012
Hypopharyngeal distance (mm) 139 £ 45 104 £ 19 0.121
Oxygen saturation (%) 970 £ 0.7 970+ 0.7 0.723
Autonomic arousal (/hr) 347 +19.0 449 + 109 0324
Snoring (%) 361 +£40 14+ 09 0.583
Non supine time (%) 56.8 + 10.2 57.0 £ 130 0.813
Mann-Whitney Test
ANR = adenoidal-nasopharyngeal ratio
AHI AHI
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Fig. 6. Correlation between retropalatal distance and ap-

nea-hypopnea index.
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Retroglossal Distance

Fig. 7. Correlation between retroglossal distance and ap-

nea-hypopnea index.
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