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研究成果の概要（和文）：口蓋垂口蓋咽頭形成術(UPPP)は閉塞型睡眠時無呼吸症候群(OSAS)の根治術であるが，OSAS改
善率は約50%に留まっている。本研究は工学的見地からOSAS成因メカニズム解明を試みた。その結果，(1)UPPPは鼻咽頭
全体の形態を変化させる，(2)OSASの改善度とUPPPによる狭窄部開大とは低相関である，が明らかになった。本結果は
狭窄部開大に注力しているUPPPのOSAS改善率が50%に留まっている一因と考えられる。また，実症例の壁面剪断応力の
評価より0.4Pa付近にOSAS発症の閾値が確認された。数値解析により壁面剪断応力を評価すれば，手術前にUPPPの効果
を予測できるものと考えられる。

研究成果の概要（英文）：Uvulopalatopharyngoplasty (UPPP) is one of radical treatment for Obstructive 
Sleep Apnea Syndrome (OSAS). However, the effectiveness of the treatment is just 50%. This study had 
analyzed UPPP and OSAS from engineering point of view. From the results, this study had made clear 
following characteristics of UPPP and OSAS; (1) UPPP makes morphological change in nasal-pharynx region 
drastically, and (2) correlation coefficient between treatment effectiveness of UPPP and dilatation of 
restricted area in pharynx is relatively low. These results indicate the reason why the effectiveness of 
UPPP is just 50%. From the results of numerical analysis threshold of wall shear stress is found in OSAS 
mechanism. Prediction of the wall shear stress is able to make clear the effectiveness of UPPP before the 
treatment.

研究分野：熱流体工学

キーワード： 数値流体力学　閉塞型睡眠時無呼吸症候群
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Fig.1 UPPP¢Ĉ+ OSASďƵ Sagittal CT: 
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Fig.2 UPPP¢Ĉ+ȝÃȓȒÓİȑƛRiO°
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Fig. 3 Pressure contour before UPPP 

0

8.75

17.5

26.3

35.0

Flow velocity [m/s] 6 l/min

pharyngeal jet

recirculation 
and swirl flow

 
Fig.4 Flow stream line before UPPP 
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Fig.5 Pressure contour after UPPP 
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Fig.6 Flow stream line after UPPP 
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Fig. 7 Correlation between AHIs and cross 

sectional areas before and after UPPP 

 

 

Fig.8 Correlation between pressure drops and 

AHIs before and after UPPP 
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Fig.9 Ż�ŖÑ=Ž�! PIVǓŨ� 

 

 

Fig.10 Áŝķ+ PIVǓŨƬň� 
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