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Background and Objectives Vocal nodules are the most common voice disorder due to
vocal misuses. Vocal nodules are primarily treated with voice therapy and are rarely removed
through laryngomicrosurgery. Although the rate of recovery for individual patients may vary,
60—70% of them are fully treated. Because vocal nodules have many possible causes, 30—40%
of patients remain untreated. Also, vocal nodules recurrence after the surgical treatment is some-
times observed. The author claims that incomplete contact between vocal cords during phona-
tion is a major cause of the vocal nodules. Most vocal nodules do occur from incomplete contact
between vocal cords during phonation, and various voice therapies are designed to improve ha-
bitual misuses of the vocal cords. However, vocal nodules tend to remain unhealed unless pa-
tients change their habitual misuses of the vocal cords. The cricothyroid muscle tension is known
to hinder the contact between vocal cords. The author injected a restricted amount of botulinium
toxin to the cricothyroid muscle to reduce the muscle tension and observed changes in vocal cords’
movement.
Subjects and Method  In this study, the author injected botulinium toxin to the cricothyroid
muscle of 21 patients. For 2—4 weeks, we observed patients’ responses to the treatment, by mea-
suring changes in subglottal pressure, mean air flow rate, maximum phonation time, jitter,
shimmer, noise-to-harmonic ration of patients and subjective evaluation of voice changes. In ad-
dition, the author conducted stroboscopy to evaluate the usefulness of the treatment.
Results The improvement was in the subjective evaluation of voice changes and stroboscop-
ic findings.
Conclusion The observation demonstrated a great improvement in vocal nodules after the in-
jection of botulinium toxin into the cricothyroid muscle.
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Table 1. Age related distribution

Age n %
10—-19 3 14.4
20—29 3 14.4
30-39 10 47.7

Over 40 5 24.0

Total 21 100.0

Distribution of subjects (total 21) population by age group vary-
ing from 14 to 62. %: percentile

337MI1= 14A10014 624] Abel AL, Hd Hl=
A} 14.3%%{cHTable 1).

- HolEo] FLRIE =& F F5AAP]7](Medelec,
Sapphire 2ME, Surrey, England)Z ©]-83}0] /o]/ 28 11
S0 &2 WPAFS 1l £8:9] -5 (action potential)E &
MelHA] TS RIS & &5 /el 24z
07 IUS FAFSFAL, AL - 2~45= Abolof] 322 HAME: X1
st

2 WA HEEEATYE Holl 371984441
phonatory aerodynamic system Model 6600(Kay PENTAX
Corp, Lincoln Park, NJ, USA)S o]-85}o] Z|ciA 2|47
maximal phonation time(MPT), /3512 subglottic pres-
sure(Psub), B2 7% mean air flow rateMAFR)E 7
Abste] Hlwakar, HFE 3443 FHAP] Computerized
Speech Lab Model 4300B % Multidimensional Voice Pro-
gram Model 4305(Kay PENTAX Corp, Lincoln Park, NJ,
USA)E o]-8-80] 3-4J%9], jitter, shimmer, noise to harmonic
ratio(NHR)E S7gsto] H]uwsteleh Eek 3409 84 &
A el SAAEA diste] 42440 A4, 1T 2w HE,
2; S5 B9k 35 Al BIsh=E vro] vl £4515 .0,
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A B, 2 5% &0, 3; 50% E°l&, 4 25% =01,
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1% HEYESsATYE T A SE ol AiAE] &
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ZZH3Hamplitude), 225 S (mucosal waves)= HA]
SSAI; AL 20 25% 4, 35 50%34, 45 75% W, 50 Q)
o= o] A5 o, S (contact) STHAI(L;
AL, 25 25% HAERA, 35 50% HEA, 4 75% AERA,
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Table 2. Results of aerodynamic study (n=21)

Mean SD p:T;SJe
B MPT (sec) 10.8614 4.63145 0.658
A MPT (sec) 10.2676 4.23195 0.518
B Psub (cmH,0) 12.7107 6.67475 1.824
A Psub (cmH,0) 10.8331 4.11999 0.083
B MAFR (L/sec) 0.1505 0.8334 0.186
A MAFR (L/sec) 0.1476 0.8111 0.854

© 2 {9142 FIUcH(Table 3).

282 A jitter= 14684014 2|7 & 11792 7FAsg ot
AR E o4 fllal, A7 A shimmers= 4.60209]
Al A7 F 357352 Aastelov SAHCE fo4do] §lsh
o} NHR2 A& 7 0.14500014 A= £ 0.1239= HA] 745t
ot FAR SR Folido] §ltHTable 4).

FA A9 Hsh= & A 233004 A7 & 1712 2
28te] Ao AEAL QleS BRIl A O R {9
o] Itk Table 5).

SRS AL Aol A AAe] 271= X|& 4 500
oA A& & 3572 AL AR [-oldo] Uk
A A eke] ZEL 7 A 338004 X&' F 224
WA= o FAR O E F-o)/do] STt WAl Adizddt
o] ubE2 7 A 33304 2292 7Haste] AR BA)

Table 4. Results of acoustic analysis (n=21)

f-test

Mean SD ovelue
B Jitt 1.4684 1.3291 1.647
A Jitt 1.1797 0.8483 0.115
B Shim 4.6020 2.4547 1.998
A Shim 3.5735 1.0718 0.059
B NHR 0.1450 0.0716 1.311
A NHR 0.1239 0.0247 0.205

Acoustic analysis on all parameters improved after the botulini-
um tfoxin injection, but there was no statistical significance. B:
before, A: after, Jitt: jitter, Shim: shimmer, NHR: noise to harmonic
ratio, SD: standard deviation

Table 5. Results of subjective evaluation of voice (n=21)

Though all patients’ aerodynamics results improved, there was
no staftistical significance. B: before, A: after, MPT: maximum
phonation time, Psub: subglottic pressure, MAFR: mean air flow
rate, SD: standard deviation, sec: second, L/sec: liter/second

Table 3. Results of pitch changes

Pitch changes

Sex n Mean (Hz) SD
. B-pitch 18 213.96144 32.584137
A-pitch 18 205.37367 42.013924
M B-pitch 3 169.11600 7.163196
A-pitch 3 156.14333 20.443112
Wilcoxon sign rank test
Sex A pitch-B pitch
Z -1.720
F SD 0.085
W YA —1.604
SD 0.109

Both male and female patients’ pitch lowered after the botu-
linium toxin injection, but there was no statistical significance.
SD: standard deviation, F: female, M: male, B: before, A: after, HZ:
hertz

612

Mean SD LEH

p-value
B 2.33 0.577 4812
A 1.71 0.717 0.000

The subjective evaluation on voice improvement after the bot-
ulinium toxin injection showed statistically significant improve-
ments. B: before, A: after, SD: standard deviation

Table 6. Results of stroboscopic findings (n=21)

Mean SD pfjgﬂe
B size 5.00 0.000 4.812
A size 3.57 0.811 0.000
B amplitude 3.38 0.498 8.076
A amplitude 2.24 0.700 0.000
B waves 3.33 0.577 7176
A waves 2.29 0.717 0.000
B contact 3.57 0.598 4.949
A confact 2.76 0.769 0.000

Stroboscopic findings on all parameters after the botulinium tox-
in injection showed statistically significant improvements. B: be-
fore, A: after, size: size of vocal nodule, SD: standard deviation
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