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Abstract 4D-MRI imagings were obtained from four normal subjects (two males and two females) during speech 

production /impee/. Three kinds of the velopharyngeal (VP) closure patterns were observed. From the observation of the 

movements of soft palate, velopharyngeal port and Levator Veli Palatini (LVP) muscle during rest, IM and /p/ production on 

both mid-sagittal plane and coronal plane, it was found that the shape and the position of the levator veli palatini muscle (LVP 

muscle) were changed according to the motion of the soft palate. Maximum movement of the soft palate resulted in the 

rotation toward to the velopharyngeal port of the major axis of LVP muscle (type A movement). Medium movement of soft 

palate resulted in the medial translation of LVP muscle (type B movement). Two subjects having Coronal VP closure pattern 

showed type A movement during both vowel IM and consonant /p/ production. The subject who having Circular VP closure 

pattern showed type A movement during Ipl production and type B movement during IM production. The subject having 

Circular with Passavant's ridge pattern showed type B movement both IM and Ipl production. 

Keyword cleft palate, the velopharyngeal closure, levator veli palatine muscle(LVP muscle), 4D-MRI, speech production 
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