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— Abstract

SPECTRAL CHARACTERISTICS OF RESONANCE DISORDERS
IN SUBMUCOSAL TYPE CLEFT PALATE PATIENTS

Hyun-Chul Kim**, Dae-Ho Leem?, Jin-A Baek?,
Hyo-Keun Shin?, Oh-Hwan Kim*, Hyun-Ki Kim?
'Department of Oral & Maxillofacial surgery, School of Dentistry,
“Reacarch Institute of Speech Science, Chonbuk National University

Submucosal type cleft palate is subdivision of the cleft palate. It is very difficult to find submucosal cleft,
because when we exam submucosal type cleft palate patients, it seems to be normal. But in fact, there are
abnormal union of palatal muscles of submucosal type cleft palate patients. Because of late detection, the
treatment - for example, the operation or the speech therapy - for the submucosal type cleft palate patient
usually becomes late.

Some patients visited our hospital due to speech disorder nevertheless normal intraoral appearance. After
precise intraoral examination, we found out submucosal cleft palate. We evaluated the speech before and
after surgery of these patients.

In this study, we want to find the objective characteristics of submucosal type cleft palate patients, com-
paring with the normal and the complete cleft palate patients. Experimental groups were 10 submucosal
type cleft palate patients and 10 complete cleft palate patients who got the operation in our hospital. And,
the controls were 10 normal person. The sentence patterns using in this study were simple 5 vowels. Using
CSL program we evaluated the Formant, Bandwidth. We analized the spectral characteristics of speech
signals of 3 groups, before and after the operation.

In most cases, the formant scores were higher in experimental groups (complete cleft palate group and
submucosal type cleft palate group) than controls. There were small differences when speeching /a/, /i/,
/e/ between experimental groups and control groups, large differences when speeching /o/, /u/. After
surgery the formant scores were decreased in experimental groups (complete cleft palate group and submu-
cosal type cleft palate group). In bandwidth scores, there were no significant differences between experi-
mental groups and controls.
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Table 1. B} 28| 53 5% (Y2 +5D)

1. 229| Formant 8|12

A 0ETE (R0, B Y BATY 4
2 (Sub%H), (Sub& )2, 91 AL B4
7

& A% F
Fol 44 AT FE (CleheA), (Cleft& )2 EAS)
9

1) /a/ &g A
F13-2 378 izl viste dukel 1Ad Sakre) ¢
A TFNE AT BFM £ £F Bgoy & T

£ A Y Bhre oo Ave dadks 438
Bgou dd AL BATANE 2R AFE BY

o

. P2 34 Bzl slel Arka PIY e

Fig. 3. 7§ SAFE % CSL-4500

/a/ /i/ /e/ /o/ /u/

Roa| 50.9£9.1 45.4+10.2 48.7+6.8 48.4+5.5 49.1+£7.1
Aurell g 57.8+12.5 60.8+8.4 060.6£9.3 00.9£12.6 065.2+11.7

SgledE] 41.9+114 38.5+9.8 34.8£7.0 36+8.9 37.1£5.1
Ht 50.2+12.4 48.23+13.2 48.03+13.1 48.43+13.8 50.47+14.3

Table 2. /a/ &2 Al Formant H| @ (H#+SD)
/a/ F1 F2 F3

349 873.60 = 93.19 1895.30 + 199.94 3308.10 £+ 74.23
Sube# 942.59 £+ 84.21 1808.55 + 332.29 3307.12 £ H2.77
SubsT 915.13 £ 224.19 1742.52 + 214.12 3250.63 £+ 60.80
Cleft&# 875.91 £ 137.82 1637.80 = 352.822 3376.30 £+ 31.36
Cleft&% 900.96 £ 266.44 1606.59 + 439.44 3279.30 + 43.43
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Table 3. /i/ &2 Al Formant B (H#+SD)
/i/ F1 F2 F3
Rl 275.60 = 30.90 2343.90 £ 247.63 3260.70 £ 231.98
Subs? 459.44 + 76.08 2547.94 £ 332.33 3703.58 £+ 215.33
Subs$ 440.13 = 65.67 2519.54 £ 547.69 3552.66 + 482.69
Cleft&x 312.02 £ 73.51 2511.11 £ 488.71 3608.67 £ 280.05
Cleft=% 295.54 + 58.16 2273.19 £ 683.17 3523.20 + 335.56
Table 4. /e/ &2 Al Formant H|m (H#+SD)
e/ F1 F2 F3
kol 506.10 £ 44.79 2200.20 £ 140.17 3019.50 + 371.50
Subs 670.15 + 52.69 2183.01 = 361.66 3258.95 + 225.32
Subs¥F 0656.84 + 96.76 2141.36 £ 462.70 3313.34 + 469.45
Cleft=7 546.14 £ 176.02 2064.33 £ 522.56 3242.57 + 453.78
Cleft=% 490.96 + 161.71 2017.14 £ 477.84 3167.52 £ 440.04
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Table 5. /o/ &2 A| Formant H|w (B +SD)

F2

F3

/o/ Fl
2gQl 382.70 £ 39.83
Sub=# 503.31 £ 29.34
Sube% 499.22 = 44.71
Cleft=7 344.00 £ 52.97
Cleft=% 324.61 £ 60.67

758.00 £ 102.88
1814.08 + 642.98
2026.80 £ 574.89
1322.44 + 619.70
1034.67 = 390.24

2903.90 =+ 487.78
3562.91 + 437.30
3493.56 + 429.60
3275.52 + 463.03
3252.03 + 389.55

Table 6. /u/ &2 A| Formant H|m (H#+SD)

F2

F3

/u/ Fl
249 322.20 + 31.57
Subsd 482.66 + 55.77
Sube%F 465.31 + 80.84
Cleft&d 323.31 + 71.52
Cleft&% 282.10 + 30.22

1037.60 + 82.52

2253.23 £ 527.36
2055.16 £ 519.63
1653.71 + 384.97
1879.87 & 496.74

2961.30 £ 40.63
3472.51 £ 61.86
3390.18 £ 70.99
3364.49 + 51.86
3296.79 £ 38.89

Table 7. /a/ &2 Al Bandwidth B|(H#+SD)

/a/ BW1 BW2 BW3
sl 214.20 + 74.23 243.94 + 72.40 229.10 + 34.12
SubsH 248.52 + 52.77 251.73 + 55.25 301.44 + 61.71
Sub&¥ 291.07 + 60.80 245.44 + 28.67 287.35 + 35.78
Cleft&d 254.10 + 31.36 210.91 + 59.03 289.85 + 59.72
Cleft&% 264.55 + 43.43 223.67 + 57.50 276.87 + 47.30

2. 229| Band width |12
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Table 8. /i/ && Al Bandwidth | (B3 +SD)

opst 7Y B3 SHFole| AHER S ofF

BW2

BW3

/i/ BW1
2749 92.00 + 59.82
Sub&H 153.59 + 67.19
SubsF 138.09 + 48.14
Cleft& A 125.38 + 55.16
Cleft&% 104.47 + 55.23

318.66 £ 31.57
328.55 £ 47.22
307.55 £ 45.92
277.08 £ 66.17
282.73 £ 67.23

284.82 £ 41.74
313.20 £ 31.66
293.32 £ 41.39
240.33 £ 51.24
267.00 £ 31.84

Table 9. /e/ &2 Al Bandwidth B| (7 +SD)

/e/ BW1 BW2 BW3
2491 162.68 * 48.79 257.91 + 44.63 294.98 + 36.07
Subsd 219.37 + 69.34 287.35 + 44.85 286.46 + 51.63
Sub&% 190.16 * 72.69 283.31 + 60.25 295.04 + 55.46
Cleft&d 236.14 + 63.56 263.96 + 49.79 258.21 + 44.79
Cleft&3 225.98 + 40.14 250.74 + 6.26 232.08 + 58.03
Table 10. /o/ &g Al Bandwidth B (H#+SD)
/o/ BW1 BW2 BW3
sl 106.50 + 77.95 280.06 + 75.34 350.21 + 22.17
SubsA 142.06 + 79.36 275.31 + 66.58 316.63 + 76.01
Sub&¥ 139.23 + 72.06 321.19 + 55.48 326.03 + 53.90
Cleft&d 181.85 + 36.72 236.30 + 53.97 281.99 + 62.50
Cleft&% 151.09 + 63.96 227.17 + 63.93 290.4 + 72.34
Table 11. /u/ &2 Al Bandwidth B (E+#+SD)
/u/ BW1 BW2 BW3
Rl 139.00 + 40.63 307.18 + 75.34 341.69 + 59.94
Sub& 160.45 + 61.86 335.81 + 66.58 333.62 £ 40.70
SubsF 152.07 £+ 70.99 307.41 + 55.48 320.99 + 45.27
Cleft& A 148.94 + 51.86 252.18 + 53.97 249.17 + 66.47
CleftE% 134.93 + 38.89 285.69 + 63.93 309.73 + 46.95

£ PIe Hgn 91 Y BTN 5% AT
ol 34 2Tl Mste] Rgkom] FEFAE S5 B

4) Jo/ EE Al
okal 4E A}

P
Eokomn £
B
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fr <4 =

5) /u/ & Al
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A NG FATE BRI 1 &F Bhon FEF
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o} Hashe A e By (Table 11).
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