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The Acoustic Changes of Voice after Uvulopalatopharyngoplasty
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ABSTRACT

The primary sound produced by the vibration of vocal folds reaches the velopharyngeal
isthmus and is directed both nasally and orally. The proportions of the each component is
determined by the anatomical and functional status of the soft palate. The oral sounds
composed of oral vowels and consonants according to the status of vocal tract, tongue,
palate and lips. The nasal sounds composed of nasal consonants and nasal vowels, and
further modified according to the status of the nasal airway, so anatomical abnormalities
in the nasal cavity will influence nasal sound. The measurement of nasal sounds of
speech has relied on the subjective scoring by listeners. The nasal sounds are described
with nasality and nasalization. Generally, nasality has been assessed perceptually in the
effect of maxillofacial procedures for cleft palate, sleep apnea, snoring and nasal disorders.
The nasalization is considered as an acoustic phenomenon.

Snoring and sleep apnea is a typical disorders due to abundant velopharynx. The sleep
apnea has been known as a cessation of breathing for at least 10 seconds during sleep.
Several medical and surgical methods for treating sleep apnea have been attempted. The
uvulopalatopharyngoplasty(UPPP) involves removal of 1.0 to 3.0 cm of soft palate tissue
with removal of redundant oropharyngeal mucosa and lateral tissue from the anterior and
sometimes posterior faucial pillars. This procedure results in a shortened soft palate and a
possible risk following this surgery may be velopharyngeal malfunctioning due to the
shortened palate. Few researchers have systematically studied the effects of this surgery
as it relates to speech production. Some changes in the voice quality such as resonance
(nasality), articulation, and phonation have been reported.

In view of the conflicting reports discussed, there remains some uncertainty about the
speech status in patients following the snoring and sleep apnea surgery. The study was
conducted in two phases: 1) acoustic analysis of oral and nasal sounds, and 2) evaluation
of nasality.

Keywords : Uvulopalatopharyngoplasty, Acoustic analysis
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3.1 28 4 (acoustic analysis)

gz 2 &3¢ 2"EY EAME computerized speech 1ab(CSL, model 4200-B, Kay
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3.2 &% ZAM(nasalance analysis)
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Table 1. Mean value of formant frequencies of oral vowel

i/ le/ N/ /o/ /a/

F1 Preop 3035 4925 328.2 3845 851.1
Postop 4wks 291.3 451.2 3159 4027 798.4
P-value 017 0.053* 0.114 0.174 0.014%

Postop 8wks 296.7 4783 320.7 406.7 760.3
P-value 0.212 0.234 0.321 0.107 0.009*

F2 Preop 2276.3 19645 835.7 756.2 1365.1
Postop 4wks 2299.1 1924.1 816.0 766.1 1376.4
P-value 0.292 0.518 0.301 0.371 0.338

Postop 8wks 22165 20124 840.2 755.2 1313.1
P-value 0.106 0.133 0.435 0.485 0.040%
F3 Preop 3192.8 2790.1 2509.8 2553.1 26925
Postop 4wks 3168.3 2710.3 2472.0 2462.2 2469.7
P-value 0.357 0.076 0.233 0.062 0.019*
Postop 8wks 30732 2661.5 2469.3 2486.1 2540.4

P-value 0.041= 0.043% 0.231 0.202 0.013#
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Table 2. Value of formant frequencies and bandwidth of nasal consonants

/mama/ /nana/ /apan/
FN band FN band FN band
F1 Preop 260.68 69.87 286.92 85.10 296.78 116.74
Postop 4wks 277.03 74.02 30253 82.97 356.10 142.95
P-value 0.104 0.405 0.034 0.389 0.074 0.152
Postop 8wks 269.66 68.83 288.16 89.35 322.80 140.21
P-value 0.297 0.443 0475 0.296 0.17 0.201
F2 Preop 122384 23619 141522 15984 111778  231.37
Postop 4wks 1291.15 17193  1451.83 15940 155308 271.22
P-value 0.042% 0.140 0.117 0.494 0.051+ 0.181
Postop 8wks 120260 27740 145230 21990 123170  269.90
P-value 0.340 0421 0.373 0.061 0.241 0.158
F3 Preop 235570 18250 238530 18487 241330 18056
Postop 4wks _ 226763 20797 233808  166.01 242590  244.40
P-value 0.160 0.185 0.254 0.186 0.455 0.061
Postop 8wks 2301.8 186.8 24447 1739 24487 198.4
P-value 0218 0451 0.303 0.318 0.443 0.154
Table 3. Value of sound intensity of oral vowels
dB V /e/ u/ /of /a/
F1 Preop 60.16 60.29 59.18 60.07 56.32
Postop 4wks 59.37 59.13 60.08 59.69 54.33
P-value 0.248 0.303 0.124 0.391 0.258
Postop 8wks 60.26 5853 58.71 59.88 54.95
P-value 0.468 0.207 0.324 0.442 0.310
F2 Preop 37.08 43.37 4596 52.15 49.97
Postop 4wks 34.87 4048 45.35 49.24 47.20
P-value 0.277 0.206 0.382 0.137 0.216
Postop 8wks 46.30 4961 51.79 53.48 50.10
P-value 0.119 0.052 0.057 0.363 0.486
F3 Preop 37.55 39.10 15.89 19.70 3153
Postop 4wks 33.18 35.90 1561 17.65 31.56
P-value 0.087 0.017+ 0.467 0.245 10.493
- Postop 8wks 4765 4740 34.95 3H.87 40.10
P-value 0.092 0.062 0.083 0.120 0.107
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Table 4. Value of bandwidth of oral vowels

Bandwidth s le/ v/ /of /a/
F1 Preop 53.05 115.80 81.72 90.76 140.18
Postop 4wks 56.89 119,51 74.14 90.15 149.64
P-value 0.224 0.392 0.042x 0475 0.351
Postop 8wks 63.21 141.11 72.18 83.34 159.55
P-value 0.142 0.105 0.013x 0.255 0.289
F2 Preop 138.28 17315 109.63 77.09 100.58
Postop 4wks 166.83 244.61 127.82 108.64 126.86
P-value 0.203 0.085 0.203 0.069 0.130
Postop 8wks 172.83 169.92 142.49 10293 121.36
P-value 0.164 0424 0.080 ©0.030* 0.125
F3 Preop 14581 136.31 236.28 160.45 148.77
Postop 4wks - 153.37 151.01 225.23 221.70 152.50
P-value 0.381 0.235 0.427 0.064 0.426
Postop 8wks 160.74 134.81 280.11 210.36 187.91
P-value 0.245 0.466 0.287 008 0110

Table 5. Value of voice onset time and sound intensity of oral consonants

/kik/ /khik/ /K'ik/
vVOT dB vVOT dB vOT dB
Preop mean 61.30 51.74 75.85 55.49 22.21 60.87
S/D 15,015 6.140 14157 3765 2919 3185
Postop 4wks  mean 54.15 50.10 71.82 55.80 21.25 55.22
S/D 12.395 3.374 16.057 2.368 5.295 3.646
P-value 0.018+ 0.268 0.150 0.443 0.257 0.004*
Postop 8wks ~ mean 54.17 5098 8158 55.36 2261  60.70
S/D 8721 . 1923 11.170 2.449 5.439 8112

P-value 0.125 0.331 0.178 0471 0409 0479

S/D: standard deviation, (*P<0.05)

42 &5 B4

1) 72250 dist v gz ¥sle RE E3dA & F 4 F4 S8t AFoler
e /el & A 665004 & F 13422 fdsA Zrretgh 2 £ 8 FRE 128224
FostAl 2718 gth BE A/ME & A 22659041 4 34 33352 Z71Etdn 8 FAE
258322 FAHcRE FYstA FRov dAH Fro48 e HENNL Je/FME & A
805914 & ¥ 4 3 2 8 Fx 2tz 135 2 1542 JAH SA4S YA /a/SolME
& A 134011*1 € F4F %8 FA 47 200 % 2022 FIEReH /o/SANE & A
5004 & F g 8FA 747 82 % 982 944 FodE YA
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Table 6. Value of nasalance of oral vowels and oral consonants

A/ /el n/ /of /af

Preop 22.65 8.06 6.65 5.08 13.44
Postop 4wks 33.35 1352 13.42 8.25 20.05

_ P-value 0.084 0.159 0052° 0121 0.073
Postop 8wks 25.83 1543 12.82 9.85 20.26

P-value 0075 0.209 . 0.048" 0.168 0.075
ik/ Kk KK iy ANV /ey

Preop 17.35 1547 1756 15.07 16.71 1561
Postop 4wks 18.00 16.37 19.47 1524 13.46 14.32

P-value 0.38 0.302 0.218 0.438 0.121 0.301
Postop 8wks 15.33 16.95 20.90 11.66 1481 1381

P-value 0.184 0.324 0.244 0.071 0.347 0.236

Table 7. Value of nasalance of nasal consonants and nasal passages

Nasal consonants /mama/ /nana/ /apan/
Preop 41.19 4441 . 69.07
Postop 4wks 4751 48.08 70.75
P-value 0.025" 0.108 0.184
Postop 8wks 4511 46.88 70.28

P-value 0.123 0.263 0.328
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