LAl SHUE M4H M4s (2012
ISSN 2005-8063, pp. 95~107

12. 31)

E4AFY F

ol mE WA

95

ASA BN

4 B4 W8 ¥y

The Aspect of Voice Characteristics Change after Botulinum Toxin-A Injection in Patients

with Adductor Spasmodic Dysphonia according to Vocal Tremor
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ABSTRACT

As BTX-A, which has been known to be the most effective treatment for ADSD, is not effective in treating vocal tremors,
voice assessment must be employed to perform differential diagnosis of SD and vocal tremor in an accurate fashion. In this

study, the characteristics of vocal changes after botulinum toxin injection were compared by analyzing the voice characteristics

resulting from the presence of vocal tremors using objective analysis devices, with the aim of helping to provide prognoses and
to determine remedial effects in clinical cases comprising patients with adductor spasmodic dysphonia accompanied by voice
tremors. Respiratory function tests, aerodynamic analysis, electroglottography (EGG), acoustic analysis, auditory perception tests,
and K-VHI had been conducted at intervals of four, eight, and twelve weeks before and after injection, targeting a group of 17
ADSD female patients (a ADSD group of four with vocal tremor and a ADSD group of 13 without voice tremor). For average
FVC and FEV1, the T group showed statistically significant low averages compared with the NT group, whereas the T group
showed statistically significant high average ATRI compared with the NT group. In addition, the T group showed a statistically
significant Fatr, lower than that of the NT group. For the ADSD group of patients with voice tremor, their vocal tremor
remained unchanged despite noticeable decrease in wringing voices. In other words, as the vocal tremor and wringing voices
are two distinctive features, there is a need for the two features to be targeted separately for differential diagnosis.

Keywords: adductor spasmodic dysphonia (ADSD), vocal tremor, BTX-A injection, vital capacity test, aerodynamic analysis,

acoustic analysis
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sounding), 4 T8 (voice break), A3 24 (hoarse voice), 2%
o H(pitch break)s°] 53] Uelv= ADSDE %A SD &
78] 80%=E 7FE wWol JEha ool HA A 60~
85%% A SHHLudlow et al., 2008; Pearson & Sapienza, 2003).

SDE= EAIZEA] A&k dlo] YalAA] &gkont B Al
748 715l (neurologic  dysfuntion)2] A7} UEPGOZ
’H 7182 BEA7} 23 4oz 7HFE a1 Atk Swenson et

5 1992). FHZoll= Al o) F9)o] o) SDE &
Wk Bxke] §HAl HAKE Bl R|EZZ g0} DNA(mitochondrial
DNA, mDNA) Wol9} 22 #F72 Wel7t SDE HAAIZ 5 3L
£ $AE FHSAH(Djarmati et al., 2009; Peng, Crumley
& Ringman., 2003). SD2| X &&= FE 29l fU2lo] s3] uf
A2 ¢kol Arie] ASE FAANA IANFoR & 54
AZIE el FFEHo Tt o] F AT AAETHT
oA oPAHFAY #HE JAlstE AES st 259 &
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al,, 2006). 1822 JFAHOZ REFF F4 FUES s}
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de] A&7l sl ARH FAE & AAsoF & dart
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ADSD #HAte] 739 25% AEollA FEigh Al glo] o4
Z A (vocal tremor)©] EHHETHBlitzer, Brin & Stewart, 1998;
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A v SN S
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Table 1. Information of subjects

o AA) AHA) TUHF)

T 4 64.3+11.1 1.4+0.3

NT 13 44.8+17.7 1.5+£0.3

Z 17 49.4£18.2 1.49+0.3
mean+SD
¥ T : ADSD with vocal tremor,
NT : ADSD without vocal tremor
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B AT SARMNE BEYE B2 7 A% FY F 4

T, 8F, 2FE F 43] AANATH

2.2.1. B &K (vital capacity) HA}
#H&eF Z47]9¢ MicroQuark™(Italy Comsed)E A28+

o AR ZE e F vheadsE el =3 3VIE
g SolnAEE FGTh 181 A 33 & HdsHA &
FE 3 F, olojAE vl WA Frd FVIE HAUT ®el &
oAl thy HuiE W2 £52 BT V| EE T A
£0% F 33 BHE AAst O 5 HAUAE HE 49 o
Ao 2 3YTh ol Fall @A #HE,(forced vital capacity,

o]3} FVC)9), 123t =8 A &7)%K(forced
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second forced
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expiratory volume/Forced
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2.2.2.1. HA3 ¢4 A (maximum phonation time, MPT)

SRAE A F71Y 7IFE F43s= 717% Phonatory
Aerodynamic System(Model 6600, KayPentax, NJ, USA)< 0]49—
sttt A el A W Al AHESE S E(pitch)2t
(loudness)—E— A 2g /oHE HUg 24 TASI=
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+3%= A 3719 7IFE &Aske 717U Phonatory
Aerodynamic System(Model 6600, KayPentax, NJ, USA)S A&
statt. Ul FE(intraoral tube)E vl2=el 7193 F7]7}
A7 HA] nt23E 39 Yol s LA &
FBEE Y Abolo] AAAFNEE sH3th B Al AHgsheE
=59 AEE pa/E 120 3 HY AEshe £E2 53] 4
Z31tt 53) whE F b 339 FEghe Bt AA
A2, Hg2, 2009; HAE <, 2007). olE T3l HLS
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223. A71E2IE A
Lx Speech studo(Laryngograph Ltd, London, UK)2] Speech
Pattern Element Acquisition(SPEAD) ZZ 135 o]g35te] A
7173 &3} 7 Aelectroglottography, ©13} EGG)E Al sttt
AA A EGG A F(electrode) S tdAle] AT o
dZ B Fojol AT HFA o AR 4o}
s S ST e R 9, 2010). °lF F
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Multispeech AZEZZ 79| MDVP(Multi-dimensional Voice
Program)E ©]-8-3}91 3 Sound card= SoundBlasterA+2] Audigy? ZS
£ A&t HALE Alskiith 288 WelA #Hi A=
e el A wol2E tiAdRe] At 15em A= "ozl X
of FaL A T FE FERE OHE 4% o) X
3l SFATHEAE 2, 2005, HE2 2, 2000). °]=
olgt Fy), F7Ixt Fa
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average perturbation, ©]3} RAP)?), 7|53} o|(fundamental
frequency variation, ©13} VvFg)l0, S37F% Wol(peak amplitude
variation, ©]8} vAm)!D), FTRI(Fy-tremor intensity index)!2),
ATRI(amplitude tremor intensity index)!3), Fatr(amplitude tremor
frequency)!4), Fftr(Fo-tremor frequency)!s)-< St

225, BAZHA 97ke} K-VHI

225.1. doix|8ALe] AXZA Hr}

AR} 7S, BERe Qs ok £HE 1919 o B
A7} GRBAS scale(grade, roughness, breathy, asthenic, strained)
2 AMgEe FHH o2 Hrlstygth B HYe 44 A2
0~330: A, I A5, 20 $F5, 3: I5)0E 74

I 0599 BAE FHESFATHAAE 9, 2007).

2]

ADSD ¥} HOIE TH e FHeE EE T
@o11)°] A= FrHEFES olgsto] tiFA B A4S
AAANH o E HristER stk Wb Wele A AER 0
~43 o= FAH JTH0: Sl §E, 1 o T U
e, 20 7HE U, 30 AF UEbd, 40 34 UER).

[«

2253, F=mo]# SN A G(Korean-Voice Handicap
Index, ©]3} K-VHI)

AREAA FAET Sl 7P tiEAQ] VHIE S

2 HSHE K-VHIE AHgste] oidzte] &to] 28 7t sk

i

ok H7E M9E 5 AR 0~4¥oR FAH glon Al
AA, 7154, A4 d9o2 Yot 7 59 dE52
10704 = 30719 &do=2 FAHA oy Frixe FF
S AT EA o] &3 ATHAAS £, 2007).

2.3. 57:" H/\‘]

S AR Statistical Product and Service Solution(SPSS,
version, 19.0) 54| T2 I1W-E o] LAt SANA FFo
9) +59 37| Zo] YAy FEWo] A=
10) 1AM A= 7179 712 FaHolof thek AoiEll &
F=Hzat

1) dHsiSd= 5 lﬂal SA7F= oo thek ATiER EFEHA}
12) 718Fa49 1A B4E 93] Wzd Fo49 A5
84 T 7V 01]141]7} 2 Zure) qYR|7} AA Fub4 o
HA F AAshE HlE

13) F44=S] 14 242 fal Wzl JE9] AFa g4
T 7P dUAZE 2 Fake] | AZE AA Fakg old A
T A8 HE

14) R RARE IR —‘M% A3l N Wzd A3 9h
T 7V ydAZt 2 Fak

15) 71259 A 24E Sla Fo Hxd A
& 5 7P AvArE 2 e
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TE ADSDe HEElE =4 7Y § Jhd ws s
AW B2 JHESA EAHE A (repeated measures of ANOVA)
< AAEE T 7o &2 0.05 HTHA AABHAT

3.9+ 23

3.1 HEF AAL
5 & 249 FVC Hd<d¥ 1>, FEV, <19 2>9 W3
Fole TAHLE fFold Aol7b UTh Twro] NI+ X
o FVC, FEV,9| Ho] SAASE folstAl w3kthp< .05)

<3t 2>,

3.3 e -—8

3.0
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Fu=n 477 ¥ = 1255
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a8 1. A friel WE FVC B Aol
Figure 1. FVC mean difference according to vocal tremor
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Figure 2. FEV|; mean difference according to vocal tremor
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Table 2. Repeated measures of ANOVA analysis for differences in vital capacity between T group and NT group

ks U 5 p-#
W T4 A 45 8 125 AAZE A
T 2.4+0.7(1.5) 2.3+0.7(1.6) 2.340.8(1.6) 2.2+0.7(1.5) 026" 74
FVC(¢) NT 3.240.6(1.9) 3.3+0.7(1.74) 3.140.6(2.2) 3.140.6(2.0) ' ‘
NEE=d)= .698
T 1.9+0.5(1.1) 1.9+0.6(1.2) 1.840.6(1.3) 1.8+0.6(1.2) 08+ )15
FEV,(£) NT 2.7+0.5(1.8) 2.5+0.5(1.56) 2.9+0.5(1.6) 2.8+0.6(2.0) ‘ :
AR 64
T 80.244.1(9.5) 82.043.5(7.7) 81.7+4.8(11.5) 83.3+5.1(10.1) 7 704
FEV/FVC(%) NT 85.8+5.3(14.8) 81.4+7.0(15.0) 83.9+5.4(25.1) 79.56.8(27.7) ‘ ‘
NEEE3] =1 202
mean+SD(range)
*p < .05
® 3. T NTF 749 37198k AL 2polof] that repeated measures of ANOVA 4] A3}
Table 3. Repeated measures of ANOVA analysis for differences in aerodynamic analysis between T group and NT group
A U4 F p-#
W 4 A 47 8 125 AAZE A
T 20.0+14.1(30) 15.0£9.9(19.9) 35.0:£33.2(70.0) 25.0+19.2(40)
MFR NT 48.5455.7 82.1+66.1 85.4468.5 61.6+54.9 107 349
(nl/sec) (180) (203.1) (210) (210)
NE<Exii=1 .556
T 9.241.3(3.0) 6.7+3.2(6.8) 7.642.6(5.3) 8.142.0(4.5)
Psub 202 132
O NT 7.542.4(9.2) 6.2+1.8(5.2) 6.5£2.5(7011.4) 6.3£1.3(4.7)
(O e 690
T 5765.6+5398.5 673.44+229.2 1845.1+2750.9 2688.1+3694.3
VE (12078.0) (511.4) (16737.4) (7692.2) 29 o
NT 2267.1+3453.5 433.1+£543.8 1618.944572.8 764.9+1862.7 ’ '
(ppm) (12412.2) (1973.5) (16737.4) (6885.2)
NE<E=ii=1 377
T 17.0+8.61(19.3) 8.742.7(5.4) 11.32.0(4.8) 15.0+4.2(10.0)
MPT 526 .008
NT 16.2+7.8(30.5) 11.9+4.0(13.7) 15.146.9(22.1) 16.4+6.9(20.6)
(sec) R, 459
mean+SD(range)
32. 371984 AL w501
T2 o] 198 A W8 el SAHoE § -
o3 #fol7k YATHIE 3>,
300
33 A7 AA
T2 e AHERNYAN WE Pele BAHoR A2 5
Fel@ Aolv} QTh<E 4>
200 " )
34, S8 AL L L= ‘ ae
T 2 74| vAm, ATRI, Fatr 2] Wsl ol A ;
1504
o= %gliﬂ‘ 7_(]'0]7]' °]°ir/}. TE‘O] NTT }}]_E]- vAm 3>, T mm = m P
ATRI<1%) 4>, Fatr<13 5>9] H#o] EAAHOZE -ﬂ-ﬂ%]—ﬂ] B/ILA D
= < < 5>
EHp < 09 <3 5 2% 3 SRR ol BE vAm HE 1]

Figure 3. vAm mean difference according to vocal tremor
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E 4. T NTT Y A714538 AAF #Folol g repeated measures of ANOVA 4 23}
Table 4. Repeated measures of ANOVA analysis for differences in EGG between T group and NT group

Al T4 5 p-#
W F9 A 45 85 125 ZWAZE QAU
T(n=4) 166.2421.5(45.0) 182.0437.5(86.2) 163.6£26.7(64.4) 165.4+22.5(48.0) |
DE ’(‘H‘;)ea“ NT(@=12) 172.6£30.2(105.5) 184.5432.2(95.5) 173.8427.2(155.3) 168.926(83.6) 719 035
ARG 756
Chx T(n=4) 20.2+6.9(14.7) 20.0£11.6(22.1) 18.9+13.8(32.0) 14.2+7.4(16.9) 77 W
%) NT(n=12) 13.4+10.7(31.5) 17.8+14.0(44.8) 15.6£16.9(51.4) 15.3+12.1(38.4)
AR 594
DAY mean Tn=3) 55.0+1.6(3.8) 53.5+3.3(7.4) 54.0+12.6(26.1) 61.6£14.5(29.2) 37 060
B NT(n=12) 52.9+9.0(27.7) 57.7411.6(30.2) 62.1+10.4(27.6) 65.749.0(28.1)
ARG 604
CAx T(n=3) 9.0+0.5(0.9) 6.0+5.8(10.4) 5.5+5.7(10.1) 4.8+3.6(18.3) 09 o
o NT(n=12) 5.342.9(9.1) 5.6£3.2(9.7) 7.4£6.2(19.3) 7.0+4.3(14.3)
NEEE=) .158
DO mean T(n=3) 42.6+4.8(9.1) 34.4+6.0(15.7) 40.5+7.2(14.3) 44.0+4.1(8.8) 0 001
%) NT(n=12) 47.5+9.1(31.3) 38.1+5.5(15.7) 41.8+8.2(28.8) 45.0+8.0(27.6)
NEEE=) 755
mean+SD(range)
® 5. To3 NTF 749 2838+ ZAF 2Fololl thgh repeated measures of ANOVA £ A3}
Table 5. Repeated measures of ANOVA analysis for differences in acoustic analysis between T group and NT group
A T4 ¥ p- &
W =] 7 yES 3 12F AAZE AN
T 181.5£12.8 197.1£54.2 179.4424.2 188.5+41.6
(30.2) (130.1) (56.1) (100.7) S0 266
FO(Hz) NT 167.4+35.0 188.6+35.2 179.4+30.4 175.2+36.7
(117.0) (119.1) (109.2) (132.6)
AR 869
T 3.6£2.9(6.5) 4.142.0(4.8) 4.6+0.6(1.2) 2.8£1.3(3.0) . 193
Jitter(%) NT 2.6+1.8(6.2) 3.0+1.6(4.9) 2.7+1.8(6.1) 2.742.5(8.0)
R 371
T 7.9+5.6(11.8) 9.9+4.6(9.5) 8.0£1.2(2.6) 7.043.0(6.2) . 90
Shimmer(%) NT 7.3+6.0(19.0) 5.843.5(9.4) 6.7+4.2(13.0) 8.148.3(28.3)
ke ek 468
T 0.4+0.2(0.5) 0.3+0.1(0.2) 0.3+0.2(0.44) 0.3+0.1(0.2) 170 118
NHR NT 0.240.2(0.5) 0.2+0.2(0.6) 0.2+0.1(0.3) 0.2+0.1(0.4)
N, .539
T 1.8+1.6(3.6) 2.241.1(2.5) 2.5+0.3(0.8) 1.4+0.6(1.2) 361 108
RAP(%) NT 1.4£0.9(3.0) 1.7+0.8(2.7) 1.6£0.9(3.2) 1.5+1.3(4.1)
AR 405
T 11.6£6.6(15.3) 13.5£13.4(30.8) 12.4+7.6(15.8) 92+75(17.3) . w0
VFO(%) NT 10.4+14.2(36.6) 6.7+8.9(30.0) 7.8£11.3(37.2) 5.7+5.9(15.5)
ARG 622
T 29.9+10.5(19.9) 33.6+£14.6(33.5) 33.4+8.6(18.6) 26.8+9.0(19.3) 07 07
vAM(%) NT 19.2+12.2(34.8) 16.549.1(30.0) 18.3+7.8(28.8) 19.3+13.1(45.0)
ARG 313
T(n=4) 3.9+1.9(4.4) 2.5423(5.2) 3242.4(5.5) 3.742.6(5.4) 18 356
FTRI(%) NT(@=11) 2.8+4.4(14.8) 1.542.1(10.1) 1.1+1.09.4) 2.0+2.5(8.0)
AR =) 756
T(n=3) 8.245.5(10.3) 17.245.1(9.8) 14.5+3.4(6.4) 11.8£2.409.1) 033 19
ATRI(%) NT(n=6) 7.6+4.5(20.1) 7.1£3.5(10.2) 6.0+2.8(7.9) 7.047.0(19.5)
AR .088
T(m=3) 4.140.7(1.2) 3.5+1.0(1.9) 3.2+1.0(1.9) 3.8+1.2(3.2) 06 467
Fatr(Hz) NT(n=6) 5.3+1.0(5.9) 3.7+0.9(4.0) 4.6+1.2(3.5) 5.242.6(7.1)
AR 809
T(n=4) 4.0+0.6(1.4) 3.642.4(4.9) 2.9+0.8(1.8) 3.940.7(1.7) 086 275
Ffir(Hz) NT(n=11) 5+1.33(4.4) 4.241.5(4.6) 5.242.1(7.2) 4.4+1.7(5.2)
AR 443
mean+SD(range)

*n < .05
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E 6. TTF NTT 719 GRBAS =Fo]oll gt repeated measures of ANOVA #4 23}
Table 6. Repeated measures of ANOVA analysis for differences in GRBAS between T group and NT group

A Y % p-#&
e 4 A 4% 85 nF AR A
T 1.5£0.6 (1) 1.3£0.5(1) 1.3£0.3(1) 1.0:0.4(1) e 03
grade NT 12407 (2) 0.7£0.5(2) 0.7£0.4(2) 0.80.6(1.5)
A 376
T 0.0+0.0(0) 0.00.0(0) 0.0£0.0(0) 0.00.0(0) " 10
rough NT 0.140.3(1) 0.1£0.2(1) 0.2+0.3(1) 0.1:0.2(1)
AR 919
T 0.0£0.0((0) 0.420.5(1) 0.50.6(1) 0.4+0.5(1) ™ ol
breathy NT 0.1:0.2(1) 0.3+0.4(1) 0.3+0.4(1) 0.3+0.3(1)
AR 476
T 0.00.0(0) 0.00.0(0) 0.0£0.0(0) 0.0£0.0(0)
asthenic NT 0.00.0(0) 0.00.0(0) 0.00.0(0) 0.0+0.0(0) ) )
AR -
T 1.5£0.6 (1) 1.0£0.7(2) 0.9+0.6(2) 0.9+0.5(1) 55 0l
strained NT 1.240.7(2) 0.50.5(2) 0.4=0.5(1) 0.60.6(1.5)
AR 748
mean+SD(range)

E 7. T3 NTT 3] 8xpe] AA|244 971 2folof| tgh repeated measures of ANOVA 4] Az}
Table 7. Repeated measures of ANOVA analysis for differences in auditory perception tests between T group and NT group

oE ik p- &
W z9 A 4% 85 2% JHAIZE WA
T 1145(12) 9:4(8) 10+7(12) 4(®) 81 028
HA 2t 7HH) NT 1344(15) 10£5(18) 9+4(18) 12+4(13)
ARl =

mean+SD(range)

® 8. T NTF 7+ K-VHI H7} Zolol| th3t repeated measures of ANOVA #2 A3}
Table 8. Repeated measures of ANOVA analysis for differences in K-VHI between T group and NT group

ks Y9 ¥ p- %
WS 4 A 4% 85 12F NAZ AW
T 70+20(42) 47+18(44) 47+16(36) 55422(48) s o0l
A NT 69+30(92) 53+23(83) 49+23(77) 55+22(99)
KR s 962
T 25+4(10) 16+7(15) 17+7(16) 19+7(15) 60 o
P(H) NT 24+10(30) 19+7(25) 18+7(20) 22+8(28)
AR 615
T 2149(20) 17+7(16) 15+4(10) 16+6(15)
F(&) NT 22+10(35) 1548(30) 14+8(26) 19:£10(40) 886 o
AR 684
T 24+9(19) 14+7(14) 16£7(15) 21+12(26)
E(H) NT 23+12(34) 18+11(35) 17+10(35) 23+11(36) 73 o
AR 673

mean+SD(range)
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