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Understanding of the aggravation process and clinical application about obstructive
sleep apnea syndrome by the upper airway three-dimensional image analysis
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Anatomical imbalance between the size of craniofacial rigid enclose (formed
dentitions, maxilla, and mandible) and soft tissue (tongue, adipose, and parapharyngeal tissue) lead to
develop and exacerbate the Obstructive Sleep Apnea Syndrome (0SAS). In this study, we investigated as
follows. (1) Upper airway anatomical balance was signify factors of the severity of OSAS both obese and
non-obese OSAS patients; (2) There were significant correlative relationship between 2-D cephalometry
radiograph imaging analyses and 3-D MRI analyses related to maxillofacial morphology; (3) OSAS patients
who had longer distance from the posterior nasal spine to the tip of the soft palate using cephalometry
analyses had beneficial weight reduction therapy for OSAS. These findings suggest that anatomical balance
theory calculated using both cephalometry and MRI imaging analyses is significant correlated with
pathogenesis and deterioration of OSAS.
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Age BMI
MP-H TG TG/LFC  AHI
[ 1] Obese( ) Non-obese(
) AHI
Obese Non-obese
Parameter
CcC pvalue CcC pvalue
Age 0.102 NS 0.341 <0.001
BMI 0.254 0.001 0.278 <0.001
SNA -0.036 NS 0.011 NS
SNB -0.154 NS -0.033 NS
ANB 0.168 0.034 0.069 NS
MP-H 0.255 0.001 0.092 0.032
TG 0.326 <0.001 0.215 <0.001
LFC -0.151 NS -0.017 NS
TGILFC 0.472 <0.001 0.233 <0.001
AHI
AHI
2 TG/LFC
( =0.480 BMI [ =0.268
Age [ =0.307 BMI
3 =0.226 TG/LFC [ =0.123 MP-H f
=0.098
AHI
[ 2] AHI
Obese( :BMI>30kg/m?,n=158)



R? . B B
N Predictor tvalue p value
(AdR?) (95.0% CI) (95.0% CI)
-1.249
(Constant) 23474 0.001
(-1.960 / -0.539)
0.294 3.130 0.480
TG/LFC 7.112  <0.001
(0.285) (2.261 / 4.000) (0.347/0.613)
0.028 0.268
BMI 3.972 <0.001
(0.014/0.043) (0.134/0.412)
Non-obese( :BMI<30kg/m?, n=545)
R’ A B B
) Predictor t value p value
(AdR?) (95.0% CI) (95.0% CI)
-1.723
(Constant) -6.407 <0.001
(-2.252/-1.195)
0.019 0.307
Age 7.927 <0.001
(0.014/0.0.024) (0.226 / 0.388)
0.205 0.044 0.226
BMI 5.628 <0.001
(0.200) (0.029/0.059) (0.149/0.345)
1.220 0.123
TG/LFC 3.030 0.003
(0.429/2.011) (0.043 /0.203)
0.009 0.098
MP-H 2.541 0.011
(0.002/0.016) (0.022 /0.174)
AdR? = adjusted R squared; B =
unstandardized coefficients; Cl =
confidence interval; B = standardized
coefficients.
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[ 4]
n=14 Before diet After diet p value
Age; years 44.4 +8.7 49.6 +9.0 0.001
Body weight; kg 84.3+145 709+14.1 0.001
BMI; kg/m? 294+5.1 24.7+4.8 0.001
AHI; event/h 46.0+21.3 21.5+24.1 0.008
SPA; cm? 6.7+10.8 2.7 0.5 0.003
PNS-P; mm 40.2+2.9 33.2+2.89 0.001
MP-H; mm 22.0+6.6 21.1+7.7 0.530
TG; cm? 39.0+5.3 37.7+4.9 0.177
LFC; cm? 65.2+7.1 63.9+7.4 0.157
TG/LFC 0.600 + 0.066 0.592 +0.066 0.594
AHI PNS-P
(r=0.587,p=0.045) [ 3]
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