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Timing of Velopharyngeal Movement during Speech:'

Analyses by NPF~Video Recording System

Toshiro Sugai

The 1st Department of Oral and Maxillofacial

Surgery, Osaka University Faculty of Dentistry

Nasopharyngeal fiberscope (NPF) coupling with
the video recording system was utilized to analyze
the timing qf”ﬁelopharyngeal movement during speech.
The timingiof velopharyngeal closure (TC) and
timing of.maximum velopharyngeal movement (TM)
were detefmined based on the time of voicing or
érticulatory release. The participants were 20
‘norinal subjects speaking of Kansai dialect of
Japanese language and 20 patients with spatial
velopharyngeal incompetence. The superior based
pharyngeal flap  operation (Unified velopharyngeal
plasty) were given to the 20 patients by one
surgeon;vand the differences of the timing of
velopharyngeal movement among pre and post surgical
conditions in those patients were also investigated.

The present study indicated the following |

results.
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1) The normal subjects demonstrated that the
closure and maximum movement of the velopharynx
were provided with the programmed timing which
was appropriate to the sound produced.

2) The twenty patients with VPI presurgically
showed several types of the temporal controls of
the velopharyngeal movement different from the
timing of the normals. TC was not measured because
of a lack of complete closure. The patients were
grouped into three categories based on TM measurement.
Group A (6 patients) showed statistically similar
™ of vowels to those of the normals, and indicated
_the temporal difference of TM between vowels and
consonant /p/. Group B (4 patients) showed only
statistical coincidence of vowel TM with those of
the normals. Group C (10 patiens) showed no
statistical similarity of the temporal control
of velopharyngeal movement to those of the normals.

3) The ten patients categorized into Group A

and B with similar vowel TM to those of the normals
showed remarkable improvement of the velopharyngeal
closure in both timing and spatial closing mechanism.
The post-surgical measurement of TC was statisticaily
coincided to those of the normals. Intelligibility

of the sound examined was also improved. To the
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contrary, fhe patients categorized into Group C
showed no improvement of the temporal control of
the velopharyngeal closure nor sound intelligibility,
though several patients achieved complete
velopharyngeal closure after the pharyngeal
flap surgery.

4) The present data indicated that the
knowledge concerning the vowel TM provided the
prognostic evaluation of the velopharyngeal

incompetence for the pharyngeal flap surgery.

' Key words: velopharyngeal movement, timing,
vowels, pressure consonant/p/,

pharyngeal flap operation
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£1 NPF-VideoEift ETOHBEMEDT AL D HEE
(2BEFHOHBAEMHEERE)

g w | BT R EEE

BROEZXME (n=100) 0.99 + 0.46mm

HERRIEE LR (n=100) 0.76 + 1.99mm

SBEBERE (n=100) 0.95  X£0.72mm

91 »FE=4-TVEIDME)
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#22 NPF-Video Eifi L QA X#Video EHRICH T IROELA B E 0N

H OB #F %

BROBEEXEME (n=100 0.96.




14

) .
£33 AWEHSEH I IIBZRNPIITHRSEDBE
/a/ /1/

BB 1~4  #%s 1~4

1 2 3 4 |F H 1 2 3 4 |FE B
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K pa & £l -1.8  -l.4  -1.4  -3.0 -1.9 ~4.4  -5.8  -4.0 =5.4 -4.9
i B B R e (oo (Lo (2200 ] (1.9 || (1oy (1.0 (o.e) (1.0 | (1.5

- 3.8 3.0 3.0 2.6 3.1 2.8 1.6 1.4 1.8 1.9
é; BEXEBRER| (0l6) (0.4) (0.4 (L.0) | (0.8 || (1.0 (0.6 (1.0) (0.6) | (1.0«

"5‘: I 27.8 27.4 15.2 20.0 22.6 30.0 25.4 23.2 20.0 24.7
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= «| 39.4  40.0 41.4  30.2 37.8 43.64  39.4  39.2  31.0 38.3
#BHRTRR| 11.8) (26.0) (L.0) (13.6) | (40.10%| (39.0) (9.8) (23.8) (5.2) | (39.8)

vt mE A -44.2 -43.8 =33.0 -35.8 | -39.2 || -51.4 =-49.0 -34.4 =34.2 | -42.3
g EBERERR 2412) (19.0) (2.8) (26.2) | (42.1) %] (65.8) (69.2) (29.0) (11.4) | (107.8)

oy -30.4 -31.2 -22.0 =-20.8 | -26.1 || -34.4 =33.8 -21.6 =21.4 | -26.0
# = ﬁé' B R Cey) 0. (L.2) (4.2) | (26.6)%] (11.00 (8.6) (8.2) (2.6) | (474

® . -25.0 -26.8 ~-17.6 ~-15.0 | -21.1 || -27.2 =-24.6 ~-16.2 ~-14.2 | =21.0
;; BAEBMHI 10.0) (8.6) (12.6) (4.0) | (33.1)#| (10:2) (8.6) (9.0 (3.0 | (41.9)%

R 0.8 2.4  -5.2 2.4 | -1.5 -0.2  -2.4 5.6 4.0 1.8
g; FERRER| (5.4 @14 (35.00 (5.8) | 2.0%| (4.6) (7.0 (10.6) (5.2 | (17.1)=

= 11.8  10.6  21.2 13.0 | 14.2 13.4  11.8  22.0 15.0 | 15.6
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R4 ERA0RIET3HERMES (TC) . BRBRAERRSE (TM) O
EE (EBREFAD 1 H. FHIE psec. IcHELTHRR)

TC ™M

THE OB REREE THE S8R "emEs

/i/ -3.6 2.8 1.7 2.7 3.1 1.8
/a/ -0.9 2.0 1.4 3.8 2.8 1.7
/u/ -3.6 2.9 1.7 2.8 3.0 1.7
/e/ -2.9 2.5 1.6 2.7 2.6 1.6
/o/ -2.8 2.9 1.7 3.3 2.5 1.6
/anapa/ -10.0 2.5 1.6 -6.3 1.4 1.2
/panana/ -8.8 4,2 2.0 -5.7 1.6 1.3
/npana/ -8.4 1.6 1.3 -5.6 1.1 1.0
/anpa/  =10.2 1.9 1.4 -6.8 1.4 1.2
/papapa/ -8.7 4.3 2.1 -5.5 1.7 1.3
/npunu/  -9.7 2.8 1.7 -6.8 2.0 1.4 fi.
1£1.=1/60 sec.
/i/ -60 781 28 45 865 30
/a/ -15 558 23 63 - 781 28
/u/ -60 809 28 47 837 28
/e/ -48 697 27 45 725 27
- /o/ -47 809 28 55 697 27
/anapa/ -167 697 27 -105 390 20
/panana/ -147 1171 33 -95 446 22
/npana/  -140 46 22 -94 307 17
/anpa/ =170 530 23 -114 390 20
/papapa/ -145 1199 35 -92 474 22
/npunu/  -162 781 28 -114 558 23 msec.

n=100 ( /a3/TC D& n=80 )
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R5 BHRLBARFE// KBT2REEMAARS (TC) . AHEBEKEHRA (T M)
DEHBERE
TC /i/ /a/ /n/ /e/ /o/
/ anapa / | 27.661 42.683  27.403  31.593  30.809
< < < < <
/ panana/ | 19.556 31.568  19.417  22.679  22.405
P < < < < <
/ npana / | 22.768 39.330  22.514  27.026 26.266
< < < < <
/ anpa / 30.291 46.856  29.974  34.627  33.607
< < < < <
/ papapa/ | 19.044 30.920  18.991 22.131  21.878
< < < < <
™ | i/ /a/ o/ /e/ /o/
o
/ anapa / 42.214 49.036  43.165  44.774 48.368
< < < < <
/ panana /| 38.552 45.063  39.433  40.782 44.225
< < < < <
/ npana / 40.297 47.360  41.277  42.933  46.672
< < < < <
/ anpa / 44.559 51.463  45.537  47.262 50.887
- < < < < <
' '/ papapa/ | 37.240 43.621 = 38.093  39.346 42.724
< < < < <
o

tHE (HEAR0.1%) <:HEEHY
— BB ERL
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#6 SHBEMTORMEMSARS (TC) . BEEREHRE (TM) 0FEERTE

TC la/ /u/ /e/ /o/
/i/ | 12.262 0.000 3.025 3.334
< — — <
/a/ 12.136 9.381 8.540
| > > >
/u/ 2.997 3.305
— <
/e/ 0.428
TM™ /al M/ Je/ Jo/
/i/ 4,505 0.403 0.000 2.523
< —_ _— _—
/a/ 4.132 4.710 2.161
> > —_
/u/ 0.421 2.121
/e/ 2.644
CRE (HEAN 0.1%) S:ERESHY
—tHRERL
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#£7 e DRBGREHHOURTE/p/ 0BT 5 BEBHSIES (TC) .
BIRESABHIEE (TM) ofFELEHRE

TC /panana/  [npana/  /anpa/ /papapa/
/anapa/ 4.613  7.862 0.949  4.960

< < — <

/panana 1.653 5.640  1.229
— > —

/npana/ 9.573  1.229
> —

/anpa/ 5.994
<

™™ /panana/  /npana/  /anpa/ /papapa/
/anpa/ 3.447  4.405 2.973  4.521
. < < — <

/panana/ 0.606 6.319  1.095
— > ——

/npana/ 7.551 .0.595
> —r—

/anpa/ 7.347
' <

TC /rpana/ ™ /pana /
/ngunu/ 6.166 /nEunu/ 6.475
< <

LR (FEAE 0.1%) S:HEBESY
—THEERL

¢



#8 EWABRZNZIET2AWRARE (TC) | BEREAEHEE (TM)

DEEILHOWT OB

TC

BTVHE
(%80

/i/ -3.1 .913
(2.8)

/a/ -0.4 .072
(3.5)

/a/ -2.8 .320
(2.0)

Je/ ~2.6 .639
(5.2)

/o/ -2.2 .565
(2.9)

/anapa; 9.8 .597
- (3.6)

/ panana /‘ ~-8.4 .082
- (3.3)

/ npana / -8.2 .316
o= (1.3)

/ anpa/ -9.6 .000
- (1.1)

/ papapa / -8.6 .292
= (4.0)

RFERE BFFHHE
(£80) (580
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(2.3) (2.5)
-1.1 3.8
(2.0) (2.4)
-4.4 3.0
(2.6) (2.3)
-3.1 2.9
(2.4) (2.3)
-3.2 3.4
(3.3) (2.2)
-10.1 =6.1
(1.0) (1.8)
-9.3 -5.5
(4.5) (1.5)
-8.6 -5.5
(1.8) (0.9)
-10.7 =6.4
(2.2) (0.9)
-8.9 -5.5
(4.8) (0.9)

tRE (FHEKHE 0.1%)

By fi. 1fi.=1/60sec.

TM
t

0.744

0.498

0.599

0.467

0.470

1.410

0.924

1.095

3.417

0.173

XTI
(50

-6.5
(0.6)

-5.8
(1.7)

-5.7
(1.3)

-7.2
(1.5)

-5.4
(1.6)

nﬁﬂ(/ﬂTC@&%%n#iﬁ%nﬂS)
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