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The Aerodynamic & Respiratory Muscle Pressure Aspects of
Patients with Adductor Spasmodic Dysphonia

G @-H A3 A F A
Do Hyun Nam - Seong Hee Choi + Jae Nam Choi + Hong Shik Choi

ABSTRACT

This study was conducted to investigate the respiratory and aerodynamic function of
adductor spasmodic dysphonia (ADSD) patients. Participants were (1) 18 females SD
patients with non- Botulinum toxin injection (2) 14 females SD patients who had taken
treatment of Botulinum toxin injection. (3) 14 age- and sex- matched normal female
controls. Spirometer and phonatory function analyzer were used for respiratory muscle
pressure (MIP: Maximum inspiratory pressure), MEP: Maximum expiratory pressure)&
MPT(Maximum phonation time) and aerodynamic(FO:Fundamental frequency, intensity,
MFR: Mean flow late, Psub: Subglottal pressure) measurement.

The results were as follows : (1) Normal group was significantly higher in MIP, MEP,
MPT than two SD groups (p < .05); (2) MPT was significantly lower in SD with non-
Botulinum toxin injection group than SD with the treatment experience of Botulinum toxin
injection (p < .05); (3) All aerodynamic parameters, FQ, intensity, MFR, Psub, were not
significantly different among three groups(p > .05).

The reason of short MPT in ADSD may use lower respiratory pressure than normal
group as strategy to decrease their tremulous voice quality. Moreover respiratory muscle
pressure was lower than normal group regardless of botulinum toxin injection treatment.

Keyworlds: Spasmodic dysphonia, Respiratory muscle pressure, Aerodynamic function
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Traube7} “Z&A )2 wlE AAZE A o A(spastic form of nervous hoarseness)”S 2 & B
18493 Bellussi 52 «“Alel ¢ 5 (Stuttering)”ol2t T A TH1]
5 AZkA BYez FEsbed A dAR §32 JA ¥ (Adductor

tape) A A Fel2 90% AEE ARG o, O FAE FFAAEY AT A%
§

of g B4 A A= WA st FAo] AF BRI ol T F2Y7}
vk 5 HAE 9d F(Abduction tape) o Z A EF Aoz Aol HUIY dFoz
&

A vevesd Wd 33 A F9 5AF FAVE £FFo vedg2] FdEyg w4 &
ofe] RES AL Ye WA dd Jedioze= FAay, AR, FEXE, &
=3

3 XFE, A Ul o84 H4Ye 5ol A, FAeYe ZEAY AasWygoez ALEHA @
o, SAAgY A dEHoz ANYIE Ao 2 FF/F AY gtk Bmstn i3]
a8 A W BEYE 54 9 €Botulinum Toxin Injection) & &4 X858 9sfisid

X
wAy A 2SS F 4 Jdux Rusta QtH4l 4B XNBRE 2 oA, AAA, & YA
(Anticholinergics), levodopa% ¢l A&, &3 X8 WHoezy Ay HE vy NAH
@< (recurren laryngeal nervesection), W3] &5 A7 #3# (recurren laryngeal nerve
section crush), &4 #5 A7 A< (transaction of superior laryngeal nerve), A d& XY
% (anterior laryngoplasty) o] loeuw 2 &A#E Zldisi7de vF SAT6]l H2 A&
Fo] #¥3 A2 XF WU Radio FrequencyS o843 A& "ol 2AHJEd 2 A
g EF o) 7ldiste] EvEETH6]
olgl gt ANEWY F /M Bo| AHEH
o AF7AA Y NEWY ¥ F b 52290 Ago] vl et 2 AR
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AREL ADSDEA F Ao Ul HEEF 54 FY £ 22 HEBTE Botulinum Toxin
Injection)o] $1& ADSD#A w3t Al Wl REFF 54 FY €8 %2 B ¥l Y=(NBTI None
Botulinum Toxin Injection) ADSD#a+#, 283 Bz w22 AAH &4 (Nomma)S 713 2,
o] Al ZF7tel 3F 289 g=H(Respiratory muscle pressure)S YENE Hd F7)1HMIP:
Maximum Inspiratory Pressure)# &t &7]1HMEP: Maximum Expiratory Pressure), 4t 71%
& Hrltste 9@ o4 AAeR dE ol&H1 e HAdAEALAZR (MPT: Maximum
Phonation Time), ¥7]¥&A¢l &wo|rel 7|EF94(F0: Fundamental frequency), ¢ Z&=
(Intensity), ¥ &7 HF&(MFR: Mean flow late), AF33HPsub: Subglottal pressure) ol o
& zej7t deA] Yeotr e o

2. 9% 2 3y

A4Y ToRE 2005 1 €7 2006 d 9 €7A AR 9F ABRTEE WY ojH|dF
AL Weste ADSDEAE By Be §A2 F 37 3 3
1}

Ae 3 Hoen 9y F FF 2 ARE 088 BTIZ 1 W o3 22 Aue
Ao

L]

dolglth o)Ee Hi AT 526+52 keoldn HT A2 1624+£41 cmAth
ADSD# 7 & NBTITS 18 Wez gy d# ) =3
717+ 44 dolglen A AF L 548+54 kgold BT AL 161.

41 cm%Ath ¢4 3

o A¢E NBTIZL.2A Hi 93 & 34313141850 AHE HdF F4 238 728 g¢ 1
dollem BHd AFL 665138 Kgolom. A Mg 172215 cm% ot

gz Foeze A44E9 4L /M Norma)de £ 20 o2 o2 14 B a5 3o

AARsAch oz 2 Fo FTAHE 304£88 Al(20-43 ADoln o5 HF AFL 5354

A 5145 Al

= 3
£6.05 kgollil Ho AL 1636259 cmP e, 2 dx ¢ HFIHLS 31.
(27-39 AMpola o) H AFL 722%65 kgolfm HE AAFL 1755133 cme 7IX 2
A= AR ES U Fo2 AASIG. (Table 1) (Table 2)
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Table 1. The Number of Botulinum Toxin Injection & Duration of symptom

Duration of

Gender Group The Number of BTI
symptom
Male ADSD 3 3 0
Female ADSD (BTD (14) 11}.3 + 8.1 56 + 6.8
ADSD (NTBID) (18) 44 + 41 0

Data are expressed as mean+S.D. Parentheses are number of patients.
ADSD: Adductor Spasmodic Dysphonia. BTI: Botulinum Toxin Injection.
NBTI: None Botulinum Toxin Injection

Table 2. Physical characteristics of the all Subject

Gender Group _ Age (year) Height (cm) Weight (kg)
Male Normal ® 315 + 45 1755 + 33 722 + 65
ADSD (3) 343 £ 131 1722 £ 15 665 + 38
Female Normal (15) 304 = 88 1636 + 59 5354 + 6.05
ADSD (BTD (14) 347 £ 96 1624 + 4.1 526 £ 52

ADSD (NTBD (18) 321 + 114 1619 + 4.1 548 + 54

Data are expressed as mean+S.D. Parentheses are number of patients.
ADSD: Spasmodic dysphonia. BTI: Botulinum Toxin Injection.
NBTI: None Botulinum Toxin Injection

« AUA DA B2 F FAe Ade] UF 7] wEd FAHoEE 4% A ¥x1

Table A2 2% 434 ch

221 3&EY &34
5% 28 27 7)79 Spirovis(taly Cosmed)® AH&3td &7 28& detuy 349
o guste AdE 7 YMIP: Maximum Inspiratory Pressure)® 7] 28& vebli 4

=
Erotele tiuist: & ulE7|H(MEP: Maximum Aspiratory Pressure)S &3 3%t} (Figure 1)
g gy &S AE Y We $ 35 w3 Spirovis® mouthpieceE ¥l B F7I7t

2 4994 QA sl A5 @ 2l 2 S A s 23 S PN AsLE
W@ tha Brl7l oz $2H4 EE s A @ F3A £ WAA @ o 347
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22.3 #7198 HAAHAerodynamic test)

AA o gE d AEZds Bl &4 Agiyd HX o] 9+ phonatory function analyzer
(nagashima Ltd, Model PS 77H,Tokyo, Japan)& Al-&-3t ZHAF 7176 2&Z3H mouthpiece® $ ol
B F7I7F A GEE I oF <9 EEE ddEH 9 712F3(F0 Fundamental
Frequency), &2 Z%(ntensity), 3T %7158 (MFR: Mean Flow Rate)® Z3A3t1 HA] T 7]
FAd FAE o] &5ted AEEM(Psub: Subglottal pressure)& Z A3t (Figure 2)

Figure 1. Measurement of maximum inspiratory Figure 2. phonatory function analyzer
pressure and maximum expiratory pressure (nagashima Ltd, Model PS 77H, Japan)
using Spirovis (Cosmed, Italy)

il

A A& SPSS(version 11.5) B4 Z21¥ & ©]&3te] One-way ANCOVA(H F o]
Tl vde A A Aol dASA, AF S TEHUSFA MIPS MEPY 93& vx=
covariate 2 23 One-way ANCOVAE AA3A &)t T2 983 ZHAY ZA#3E One-
way ANOVAE A& dch fo4FL P gro] 005 nivte]d TAAL2 {od A7t Qe
Aoz FaHt.
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3.3 3

F71 A g A¥ <488 Z#sE MIPE Normal? ¥ BTIF, Normale# NBTIT oA
FAgHCR F9% a7t A dERY. (0.05<P) 23y BTIZ 3 NBTIZ Ateldls %7
FHo2 {Fod xelE HolA Yokt

371 A Hdl AH 4H-E& el MEPE Normald ¥ BTIT, Normald#F NBTIE o A
FAXGoR F9% Aolst A el (0.05<P) 23y BTIZ# NBTIZAME SA %3
OS2 Fo% atolE Bl ¥Fidth

MPT%E NormalZ# BTIF, Normali® NBTIZ, BTIZ# NBTIZ AT 254 EAHs
o2 £ Aolg Yyt FEEWE A ADSDEATE 39 Hlm, = BTIZE| NBTI
IFR HRgAzte] AR oA ZA dvErsth (0.05<P) (Table 3)

FOE Al 2o EAFHoz F23 xlo]l8 HolAE= 4urt Intensitys Normal? 2t}
BTIZ, NBTIZAA ZA Uetgoy FAEHo2E §o3 Aolg HolAE ksirl

MFR& A £ FASHoz2 {9 ZAolrt Urh 28y Normald HEUBTIZ A
MFRE FAgH o2 {93 o]z of A qt o}F Wi Yehygon, BTIFEe) NBTIZRT o
Al BAGHoZE FA% £EL oA T ofF A JEbyit

Psub& A Zztol EAGHoR oujst gl Ao ZAHE Yehich NBTIZA Psubol
@A yehgey SAdez oulst gA et (Table 4)

Table 3. Maximum inspiratory pressure (MIP) and maximum expiratory pressure (MEP), and
maximum phonation time (MPT) between normal and spasmodic dysphonia group

Gender Group MIP(cmH,0) MEP(cmH,0) MPT (sec)
Male Normal (6) 702 £ 46 69.9 + 14.3 244 + 97
ADSD 3 520 + 82 56.3 + 27.2 163 = 11.7

Female Normal (15) 606 + 0.6 584 + 139 194 = 4.743
ADSD(BTI) (14) 38.7 + 10.9* 29.7 + 8.6* 143 + 3.5*
ADSD(NTBI) (18) 375 + 10.3* 27.3 £10.5* 11.9 + 5.2*¢

Data are expressed, as meantS.D. Parentheses are number of patients
ADSD: Spasmodic dysphonia. BTI: Botulinum Toxin Injection.

NBTTI: None Botulinum Toxin Injection

* P<0.05 compared to Normal. + P<0.05 compared to SD (TBI)
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Table 4. Aerodynamic function test

Gender Group FO Intensity MFR Psub
Male Normal 1232 + 133 715+ 19 156.7 + 36.8 56.2 + 11.2
ADSD 1470 + 21.2 703 + 1.2 103.3 + 9.3 280 = 17.0
Female Normal 219.0 £ 179 68.4 = 3.9 128.3 = 32.1 465 + 7.0
ADSD(BTD 2055 + 30.0 69.7 + 5.0 849 + 37.1 438 + 211
ADSD(NTBD 2114 + 26.0 68.0 = 4.1 1236 £ 575 473 + 248

Data are expressed as meantS.D.
ADSD: Addutor Spasmodic Dysphonia. BTI: Botulinum Toxin Injection.
NBTI: None Botulinum Toxin Injection

ADSDE Belste $89 53L& F287t 1735 L(Strained), Ho] Fo]1 (Strangled), &
o2} (Staccato), Z @] (] w5t m(Squeezed), 4 H287F Yei(Hoarse),
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2 F5A7 Y AeAn 9% 24, = & Ay 2 W, oy 2% o, ® Jpdes

T de 2 FAF AY UeuA g Aew A Ao @ FEg 24 FefE

9%
<)
<
kY
fr
M
N e

e, me AAM A 9 24 Fhz 09 SUIE Ao A 4de A
B oaggels 9Ae AR 2 FAE AHATIAY STl o= A= ST Fo

I gHA Yt

MIPE BTI# 3 NBTIE, T E5 Normald# Hlusly FAgRo=z ov] QA A
gttt} MIPE ventilatory capacity® thHE 2yl oluzt T &9 ofsls <&
7] ol AAZ MIPE 98 7HA ZF7] Agd ols %stE F e d,

F e Axo|

% FAue Agste NG 2§ A 227, HA7F6]L FE01E, 48, 4% 49 5o A
#adte Aoz BaFx Qg a#y ADSDE#AES A ¢ old ZF7] AT B (
7] @& BTI## NBTIE, T E5oA #Hdste] gle A9z BF3ta MIPE WA Y
ik 28 F7] A SEUE S 9 #AeEe 22 TVE FY ¥ 5 A Ha MPTZE 9

E7 S 990 8 o 4ZErh olRe e WPFS /AT Yx RAY 29 T %
=3
=

5 glo AEgRe Fol gatel EAY 27 wow £F 289 sdo U BEE



210 SA#E A28 A4Z (2005. 12)

A7z @, Woodson 5-& ADSDEAEL FH Y HLS ¢t &2 BEAgE A&t
23k gleH10]

MPTE #H &3 (Vital Capacity)® 2 H A dA#Ao] s A2 WA gloen ggdd A
d Aol gle A9 Zadoay BusEof nH(l1] Solomon §& HEZFI Ho YA E$A
239 AoBAE (AT, AW EA] A vee A Al HEF 90%7HA
Abg3ttn B 1a g oH12].

oyl AFo}A Normale# BTIZ, Normal## NBTIZ, BTIE® NBTIE, Al 25 o)A
EAgGHoz o A vehdth ol 7] MEPS MPTHe 4@ dAe A& A &
Aot MEP7F oW 2 At Be 3718 v & doy Adg ¥4 Fef dx9
¥ MIP, MEP E% NormmalwHrtl ooz f@dzig 43 58 EoAA sHn=z
MPT7} Yot Aoz AZgnt =3 NBTIZRU BTITZ Y MPTZF A4 YeEld 2 M
MEP7} 92t & 2% 2 A Fo vy, 53 AdFS & @A ded 264 2
ol B A AuHEEo SUstE Aoz LA Jdon, ¥4 Al FAHIZY S
B35S Holy o2 Q43 WA &Fo FUste A Bdvn gA vk =F F o
B ZdE MEsr] st & AEsIste) g49na doH13] 2y NBTIZ S A% =
2 FA9 A7 a74E o A7ldE Ao BTIZ 2tk o 28 Re2 ==Y oA
MPT7F o Folzle ddolzt Adh

ADSD#Ate] F7) 98a ZAAol A FO, Intensity, MFR, Psub 25 FAFH oz 997} ¢l
A debgd, 23y For AAl d4d ADSD#EALY] A$ 533 Forb 4zt wA debded
ol AFANE EATH e ol glovt ozt WA e Rt Intensitys AT 25T oA
2% ul4d 2798 19ed 2318 Normald B¢ BTN EAZHe= oot X ozt
= JdEbgth o] Normaldd &9 Z=7t A SAHHE AEo O 34 F44
Zo] 1 olf Fd sttolu FAHA onjE ol Al Y Intensity® AHol7t fle AL
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