R EEEEEE O# MO
A11E A13 2000

Trill YA A A7AA-E35 S22 B8]
Addet 21E2] W3} ujd T

AFBNGE S o|ul 3 skmA
AR - Jh 3 - AdFE - 013 - ATIRE - o] S

= Abstract =

Alterations of Mucosal Vibration of True Vocal Folds on Tongue-Tip Trill :
Preliminary Study Using the Electroglottography

Sung-Min Jin, M.D., Jae-Ho Ban, M.D., Nam-Hoon Kim, M.D.,
Kyung-Chul Lee, M.D., Kee-Hwan Kwon, M.D., Yong-Bae Lee, M.D,

Department of Otolaryngology, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul, Korea

Tongue-tip trill is a sound made by the tongue tip making contract with the alveolar ridge
and oscillating rapidly as sound is produced. It is an exercise used by many singers to warm up
the voice and used as one of the methods of voice rehabilitation for patients who have the
vocal folds scarred postoperatively and also who present with a variety of disorders, particularly
hypofunction and presbyphonia.

We intended to investigate the mucosal vibration of the true vocal folds on tongue-tip trill
by electroglottography and to find the effective methods of tongue-tip trill.

One adult male volunteer participated. Spectrography and electroglottography were checked
repeatedly 15 times, more than 5 second in each times, at same pitch, in three conditions of
phonation : sustained /a/ vowel, anterior trill in which tongue-tip vibrated at anterior portion of
alveolar ridge just behind the anterior tooth, and posterior trill in which at palatal crest behind the
transverse palatine fold. We measured the first and second formant to determine indirectly the
position of tongue and calculated speed quotient and the ratio of closing phase to closed phase.

Speed quotients of posterior trill were higher than sustained /a/ vowel and anterior trill in 14 times.
The ratio of closing phase to closed phase of posterior trill were lower than the others in 14 times.

Mucosa of true vocal folds is vibrated more effectively on posterior trill rather than sustained
/a/ vowel and anterior trill. So, when tongue-tip trill is used as a method of voice rehabilita-
tion, we suggest that posterior trill is better in producing effective mucosal vibration

KEY WORDS : Tongue-tip trill - Electroglottography - Mucosal vibration.
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Table 1. Comparison of first and second formants bet-
ween anterior and posterior trills

F1{Hz) F2(Hz)
Anterior Posterior Anterior Posterior
trill trill trill trill

1 655.14 685.67 1330.08 1042.79
2 663.46 676.34 1373.16 1219.58
3 586.46 596.13 1268.76 1063.71
4 637.24 649.41 1308.70 1063.84
5 594.10 613.80 1292.72 1032.09
6 669.18 671.57 1292.99 1116.77
7 626.33 630.37 1297.75 1055.94
8 600.94 612.50 1272.49 1037.46
9 651.92 671.23 1253.68 1052.59
10 527.77 618.65 1319.23 1022.53
1 539.59 654.28 1332.84 1089.60
12 670.35 617.43 1242.15 1025.04
13 504.76 585.58 1326.67 991.78
14 605.34 496.51 1358.85 1010.29
15 504.10 505.86 1398.39 1040.45

F1 : first formant, F2 : second formant

Table 2. Comparison of speed quotient and ratio of closing phase to closed phase between sustained /a/ vowel, anterior

and posterior trills

Speed quotient(%)

Closing phase/Closed phase(%)

Sustained Anterior Posterior Sustained Anterior Posterior

fa/ vowel trill trill /a/ vowel trill trill
1 246,17 244 .87 313.06 28.96 29.16 24.27
2 236.51 257.05 298.30 29.78 28.15 25.22
3 216.70 272.29 318.04 32.18 27.39 24.01
4 271.48 278.37 316.55 27.02 26.49 24.14
5 208.77 265.88 257.92 32.81 27 .45 28.06
6 300.17 289.85 375.18 25.07 25.79 21.42
7 280.87 244.74 338.36 26.30 29.29 23.20
8 257.96 290.05 379.42 28.00 25.81 21.05
9 271.25 304.79 400.64 26.99 24.81 20.12
10 253.65 300.47 309.18 28.41 25.54 25.19
11 296.87 275.16 323.70 25.24 26.91 24.11
12 229.79 276.99 434.67 30.40 26.75 19.36
13 299.88 355.95 514.38 25.12 22.40 16.43
14 269.59 279.85 568.16 29.13 27.11 15.24
15 277.47 438.69 619.07 26.56 18.91 14.13
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Fig. 1.

Mucosal wave form and parameters on electroglot-
tography. A : Sustained /a/ vowel, B : anterior -trill
in which tongue-tip vibrated at anterior portion of
alveolar ridge just behind the upper central incisor
tooth, C : posterior trill in which at palatal crest be-
hind the transverse palatine fold.
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