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Clinical application of ventilation evaluation of upper airway

using fluid-mechanical simulation.

Tomonori Iwasaki

Pediatric Dentistry, Dental center of the development stage,
Kagoshima University Medical and Dental Hospital

Abstract

Obstructive sleep apnea syndrome (OSAS) is not rare and is recognized as a major health problem.
Currently, the primary treatment advocated for OSAS is surgical treatment of the airway. Unfortunately,
surgery’s success rate is relatively low because the obstruction site of the upper airway varies considerably.
Therefore, an examination extending from the nose to the hypopharynx is crucial to precisely locate the ob-
struction. This examination can be carried out using a variety of techniques, including nasopharyngoscopy,
fluoroscopy, pressure measurements, CT and MRI. But, these method are not always well correlated with
either the respiratory disturbance or the location of the obstruction. For the aforementioned reasons, estab-
lishing a specific method to simultaneously evaluate the morphology and function of the whole upper air-
way is indispensable to successful surgical treatment of OSAS.

A newly developed method combining CT and fluid-mechanical simulation (FMS) was introduced in
this study. The results of FMS may be more reliable and can be evaluated more precisely than a morpho-
logical evaluation alone. Future comparisons between simulations and other functional results will be
needed to prove this method’s validity and efficiency.
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EERER Fetme & IR
(n=25) (n=20)
mean SD mean SD P
_IAsESE
W FE (mm®) 181.12 6457 18277  64.89 0.993
£ (mm) 827 2.65 9.57 3.64 0173
MEEE (mm) 26.80 384 2579 336 0360
FRFER <E
WIEE (mm’) 119.18  48.09 168.56 5440 0.002**
& (mm) 10.68 252 1358 3.16  0.001%*
EEE (mm) 14.97 398 1840 447 0.021*
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AT SE (AR (mm?) 6260.15 3010.03 7326.89 2593.40 0.295
O e Ze 5 A6FE (mm?) 702.02 1289.18 2101.51 2148.17 0.016*

** statistically significant at P <0.01
* statistically significant at P < 0.05
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Wide Square Long post- hoc
ANOVA
(n=14) (n=27) (n=4) Scheffe test
Wide vs Wide vs Square vs
mean (SD) mean (SD) mean (SD) P
Square Long Long

ANB (degree) 0.72 (1.94) 322 (2.08) 1.25 (2.50) 0.002**  <.05% 0.9 0.221
AF-BF (mm) 1.46 (2.76) 5.26 (3.20) 130 4.11)  0.001**  <.057 0.995 0.074
Wits (mm) 4.23 (1.80) 1.76 (2.23) 4.02(341) 0.003** < .05F 0.986 0.174
APDI (degree)  86.84 (5.18) 80.60 (4.09) 86.25 (6.29)  0.006**  <.05t 0.975 0.094
CSA (mm?)  198.58 (44.68) 10570 (30.68) 132.75 (24.52) <.001** < .05} <.05% 0.385
Depth (mm) 13.07 (1.52) 10.12 (1.87) 19.12 (1.53) <.001** <.05f <.05% <.05%
Width (mm) 16.64 (4.21) 10.49 (4.06) 722 (237) <.001** <.05} <.05F 0.328

** statistically significant at P < 0.01
+ statistically significant at P < 0.05
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