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When the Botulinium Toxin Injection Is Effective in Stutters

Cheol Min Ahn, MD, PhD
Speech-Voice Center, PRANA ENT Clinic, Seoul, Korea

Background and Objectives :

Laryngeal hyperkinetic movements of stuttering patients is similar to that of adductor spasmodic

dysphonia. There has been studies on implementing botulinium toxin injections to treat stuttering. However, the opinions on the
bouolinium toxin injection’s effects on stuttering patients vary. In this study authors aim to figure out when the botulinium toxin

injection improves stuttering patients. Materials and Methods :

Stuttering patients who could receive botulinium toxin injection

participated in this study. Age differences, gender differences, electroglottogrphic test, aerodynamic test in botulinium toxin in-
jection treatment of stuttering were analyzed. Results : The botulinium toxin injection had statistically significant impact on pa-
tients who showed low mean air flow rate during aerodynamic study. Conclusion : The botulinium toxin injection could reduce
stuttering of patients with low mean air flow rate in aerodynamic study.

KEY WORDS : Botulinium toxin - Stutter - Mean air flow rate.

Kb

S
o oo

o B

59 ko 2 AMSEE oA 4T 3, B,
52 LA E ALt v Fa% o] "ot
thelo] BAIE Yetde A F shiel Zos2 O

]' AYA] R Qo] ol g Kdith &3] £
Aslolaly Hal A 2 3 71X 2H Van Riperl'= To] 35
o] 1_%—9—% B E QSfA L], 54 B EEolA W
& LA, ol2igt WajRtgof st Algo] RAF o=
HES3 f A7) Aolgla Hosigint. £ LR T
Ag]9] ghE, A%, @byl E2Qlo] gk o] TrFol didt
AR 2L PR 7, FATFAQ A&7 Fo] 3lem, oA =Y
E2 AE z27|oE F8E & Holu A&AH A
of thsiAl= 3lQjziel A7t wokeh” 1ela o 71K ok
ARE AZEIL AR Zap} o8 A&EE BE 7IHst

8 o
[of

o o g
b

(ot L
mEI

nlru
3

=044 2015d 19 2¥

AR Y 20159 29 27

AYA| L oHAN 137-881 A& AT A X2 332
Zepfolu]Qlgat S0l Alet

A3} (02) 525-1713 - A4:(02) 525-1714

E-mail : voiceacm@naver.com

71 ol
TrEol WA, & 4 239 £¥S 2=
OE €9 Z2R2A Yehte F3UAR
sl a2y TEE WY Ede
Lt HEAF] oy AFES
9 A= ‘E{—}“Ol Ae Ao 2 HIk® iy, 38,
A5 B2 25 ol BEE Ush A = 'E'
5ol 2%t 7“°§ Az sl cEldES 252
oF 77+e] B4 T2 s yehdta & 4 oA o
HEe T £F gl g g2 d7-50] EuEy Qi
E3] Max” 52 AT ToiEe] 74 Bde A2
HPJAJRRA ZHvoice onset time)S 7316}0:] = A} 7k 27
5 22U ARt Ztol7t AFS
% Folot vlf-3vt

HpRahEA]
I AR B
2wy 5% 289 &
W G Eo of2jt @

m

flo
:|

FoloflA] 1}017} a2 & sk
°1W J—}Eﬂ 1254 o] &
2O E YHAY AL
*“é_]ﬂ(adductor spasmodic dysphoma)‘)ﬂ*ﬁ Z EEE
gjo]7]x gttt o] Mo g njRo] YHY AZPUILE

3} FelEel A WA Al FE0] LA SAR 5 S

tjo

— 46 —




G323 B 4 Qlot g WHE A5 Adtel Y s
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202 HEEEAFYEY] At /HAUNSIA o
7380 oln] A Y= A| ok 7] fJste] Lol A4
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AAALE o] &3t HEEY AFTE ol (20~
40%), ZF7H41~80%), ATHB1~90%) = FE3ALL, ZH2Ho
A BEEEEAFYE] a7} Zpol& Hluwste] Hikt
ul5]a} HhEo] Yeh s 2 W) A] whAdo] o]Fofz|al 9]
£ &7t AUiEEe] A=t 7% 5ol sl s Aoz 4
Zt=lo] Arje] Asd HEAE, AT 55 A5 E 5 A
L AR a3 A AN Electroglottography : EGG, model 6103 ; Ka-
yPENTAX Corp, Lincoln Park, NJ, USA)E 3}ojA] /o]
A5 1 Q= =7k AL/ (Open quotient : OQ)< H]
Walo] Bk, W E SAMo] UeltE 7 e vlasA]
ol 7|2 QI8 WA EE2] oo Uehd 4= & AR Al
%o} 27199827 A} PAS(Phonatory Aerodynamic System,
model 4500 ; KayPENTAX Corp, Lincoln Park, NJ, USA)E
o] 85}o] AJEEH(Subglottic pressure : Psub)2} BwtE 7|+
S (Mean air flow rate : MAFR)S Z35lo] Zfo)7} Q= A
£ vasigct 38z 4 2AEL AT A=l
tfalo] 9} t-testS ©]-83te] BAAEE o] vlasAL,

9] 4% p-value 0,05 ©[3tollA v S50 2 3t
z J_ll'

e B BEHEEATUES AYSIRS 1 Holdl

2 2X A3} 7jAgLS Fo] 304, /HAS Fo] 307H=
WS o] vol7t 23 A Ugted, SAFLZ= /9
o] YeRIA] 99k Th(p>.05)(Table D).

e BN HEIEEAFUSS AlEIGS o Al uf

& & A 68, o7 282 AR AT, BAXHLE {9
njgk zlol= ¢lofA(p>.05) WHEolA HEESATUE
& o] Holof wE 7HAR-Fe WSt gl AR Yt
W CHTable 2).
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Table 1. Results of botulinium toxin injection in according to age

N Mean SD 1l P
Imp No 14 30.00 8.41
Age =020IF #0843
Imp Yes 8 30.76

* 1 p<.05. Imp No : No improvement of symptoms, Imp Yes : Im-
provement of symptoms, N : number, Mean : Mean age, SD : stan-
dard deviation

Table 2. Results of botulinium toxin injection in according to sex

Sex g
A3
Male Female §
i A 12 2
mp No
. % 85.7% 14.3% 1=.393
6 2.3% =
Imp Yes p=.531
% 75.0% 25.0%
18 4.3% 22
Total
% 81.8% 18.2% 100.0%

# 1 p<.05. Imp No : No improvement of symptoms, Imp Yes : Im-
provement of symptoms

Table 3. Results of botulinium foxin injection in according to the
severity of symptoms in p-Fa test

p-Fa 2
x -test
Weak Mod Severe
| % 8 4 2
mp No
& % - 3 57.1% 28.6% 143%  %’=.060
5 2 1 =
Imp Yes &5
% 62.5% 25.0% 12.5%
13 6 8 22,
Total
% 59.1% 27.3% 13.6% 100.0%

# . p<.05. p-Fa : Paradise fluency test, Imp No : No improve-
ment of symptoms, Imp Yes : Improvement of symptoms

gh2o] 8e|, 7jASlS0] sEl= AHAgSo] oF
oA 7hAgle] 42, ZHA%lSo] 282 TGS s
om, Mgt Az 7jAglSo] 28, 7HAS0] 1E2 7HAIS
o] o7t wokoLt AR AT, BAIH o2 Fou|3t Aol ¢l
AUcHp>.05). whebA WE oA BEEEaTds & uet
tho|A §AGAANATS] AFrd] IE Aol gl AoR
e CH(Table 3).

Do EoA BEYEEATUES AlYSH & AR E AL
£ o83t A% gl MAFFE Lokt
o, A2 51.73%, A2 52.83%= 7HAdQ)=0] &1t
A YAG SR A A3t FAF S 2 [-9Ju|gt xfo)7} ¢l
SIcH(p>.05)(Table 4).

D FolA BEEdwE54TYeS A & WY 559
w2 53} 2ol gopi 7] fJste] FA% JEstolAe
AAZo] 1365 cmH,O, 7HA%0] 6.61 cmHO= 741G
2o F7HE £27& B ol SR Filojx] BAIHS

SoJujgt 2pol7}t Qo (p>.05), BHE 7| FE&-S AAlel

Table 4. Results of botulinium toxin injection in according fo the
open quotient in EGG

N Mean SD t )
Imp No 14 S5N73 4.04
—0.624 0.540
Imp Yes 8 52.83 3183

* 1 p<.05. EGG : electroglottography, OQ : open quotient, N :
number, SD : standard deviation, Imp No : No improvement of
symptoms, Imp Yes : Improvement of symptoms

Table 5. Results of botulinium toxin injection in according to
aerodynamic study

N Mean SD t ®)

Imp No 14 13.65 1 .10.43

Psub (cmH0) 1.840 0.081
Imp Yes 8 6.61 3.35
: ImpNo 8 0.20 0.07

MAFR (Lit/sec) 2.343 0.047
ImpYes 2 0.07 0.04

* 1 p<.05.N : number, SD : standard deviation, Psub : subglottic

pressure, MAFR : mean air flow rate, Imp No : No improvement
of symptoms, Imp Yes : Improvement of symptoms

Soll4 0.2 Lisec, 71404 0.07 LisecE 7NAS-SoA
A UL, FAIZLE §-3 ZFo]7t UATHp<.05).

ki
L

55

g
Zto
o]
g

NPHO R WE AFSoA W AL o}
ol

297} HolAlt= dolek watelx Azkshe Zolut
W 0 v 9 @/|usha AEA 0 W Hg
e Fof 7HoE 25 3 shol oaaal
sh gheleke S2E0 = A4lo] A2 2L Weka £
Ak of7 S-S Ko} 417, 7%, 716k AH) H912) B
Q1 ABAGO B UL S WA B Zolt WriEL
ol A2 BN ofele-2 LA wo] A2k Wol
Z2pHo 2 oA gL 2 QI ofelgo® Heae A
Ee a7t 714 F4] B ARl 9ol Brse
AT oF 19914] LkebdehaL 3, Aol Al 4 olAF
Bo] Uehdthin 3HeE? AAHE-2 Huiato]} gro] Ui 2]
A #elstel duigtel WA #3ko] ThE 1 So wrise &
HolAE ThA Uehd 4 91e A02 4stol nEeles
47904 ol Ao} & 4 9 ASE Attt v
ZFeAE 2 AolS Holx) gktek Teit B Aol 4
AL e 47t Hold el Aule A o] 6ul Bel
UeRAE, o1492) A T 47 A sot ek BAE
Wopl olele A0 = AAH + F 44 i 2 o
2 570 B Al A e Ao AzEt
WHE F49 AF0) BE Aol BEYEELS
2% Fof 2ol HolA) ghelrh ol AL WA et
thol2s SAHA} BRI StolF B2 97 T Fo 9

—r'l"FloQ‘
IR A o R

ﬂllo i




pacy
e

E3l5te] thA] EoA WEEY EAT FAES
3t S ol gstu 2 Al oA THES 7
Fefo} el ol L) b7t AolsiAl Uehd 4
, AR 2] BE 5o At A=A stEEtE e
Aol A W= ojzfgo] o UEhd == QlojA], tish Al =
HHoZ yl= Hekgho] g7l E FUSHAl Yehdtal
E Q= A g 4 Atk E3F UR HrselAe
AA distollAehs t2A gi7lellA Sl B AsHAl U
s AoE AN B2 F3ef o3 ¢irlelMe B4
3} H= HLE QoA B FREHCE L= FH4Y A
=2 Aok B35he dAE Daplelle ok 25T A
o] Q= Ao 2 AZEch whehi] AAR F40] 5ol w
7t RE R EAFYUE9) /A AJolg 7] sl St
ZuH o2 Lyl A=E Brt AWHO 2 Hesh & 5 Qe
N2 B4 WL o} B Zlo] Wad 20 2 AAHT:

YE 5L G433} v Fo] F2 YehbA Ad2A
0]7} o]Rojx|2] Gl RS HA Hi= dojEFelt
Sl BF, B, 3, 229 #7138 & F3lA
AL Ao b gzt o] RN RAH &
Zelo] Yehh= @Ako 2 vy 713e] 254 EAIZ & 4 %
o} & HS SEsts 3528 YT S, 2328, 3T
A 25E0] AFH0A T £54=
3 BojAct 53] 4L HEAWAY = S
TolA gt 71Fo] el A9 o4 wE AEEe
4d] iR Ao| WS FA =i, aouRE e
BE 9251 4 A 37|18 AESHE 3828 % 2T
A3} ol 2859 Rz AuF o2 ojo S
Asfto] gAY S el A2 Azt Andrew 5
o deE A2l HEENE og 7x] JE7HEY] aE
AR ¢lo A A% FLo](prolonged speech)9} FEEE-
A ZHsmooth onset) Ag3Fe] FFo] Tt 714ES A}
AAA AR 714 Al 4 e W] o 7Sl Hiskd
T o2t sk o) WHES AU E olgA7I B Al
2 A FollA] Rl AdAES THESS A A
Zol WS fEsls Wy o g, ojZlo] TrjEe] ExtAolz}
L AL BN FF9 gt 71%po] VAL S-S
UAJRITHL & <= Qlch

Conture §'79] B 110] 2J3lH U E<19] 7] B F
ot YHE FAbo] dojuhe 7t TFEFHLE TFHABS
ol g3t} TSRS o theFet e &
52 TE 5 Z FAto] mhetA] 5 o] Afelrt o
SHATEY E Parry'?& THER1Y U3t A R 2571
oA Dofupi= ofAFe] @hakut w71 F(valsalva mechanism)

o

£ 0 fr fe rlo
2

oft
ot
)
)

o
£

o] oFA}E} Zolslris AATE AXSHAA WEEAS] T
o] Bk} A] ubahb} A (valsalva maneuven)< S3¢ A 2H-S
AAB7 = SHEL, AAFQIof|A] ARl W2 BHglS wieh
L el 3% Q1o ARE 7S AA A 7t
2] HafEl= w2Ad Hdfieffort closure)7} UERGTHL K aLs}
gtk o] BE FAEL WhE Ao Bk 250l I
T3¢ 71AEe] Uit Ang, B AEshe 5% 554,
B30l Fato] yepgoz A o] E2E o=
9oyl &5 o2 Wr5o| VEhdehl & 4= Qlck w2t
A BEEL X Zsp] aide olHE BEEAT Al &
TS 2As Ao| shie] o2 AMRE 4 Qe AL
2 QyzEr) o] wWetoja] WEEe] A7 Yo R FFA|
2, ARl A&, PAihut 2R 5 ohket A= Yol

270= A9, Ludow”2} Brin 5700 28t HE e E5aTS

So] BERT T80) B 2FY 5 U 7 AHe)
7 B8R o2 AztEch Py En] REEEA
2 Zoleb AL AulE U2 Arhukel @agol A7IEA @
23 A] Aee] SV HEo] UofubA] o, by Al Ao
74 T WS EY 4 U A0 Y7Ech AR}
wrEjSole] R4 TS A A MAARIZES 2ste] B
ek 7 - 58109 Alzkel Zfol7t Igieks 2 T"e}
AT Foloh ul T Tof A2 A AT, WA
250 $RTR S TEAIE Fotol AR A} B

ubg A2 Aol A] S Ak QPE A9 kgt kol 1t
Rt oEe) dAe 32U 4 98 Ao 2 7, W

O Ao B Aol BAR G4 Bl
ZAF0] o] Lhert 9ol

Ag BEAEFATAE T
= AEogo) Bt AQ S Rolx golA TriFolA]
HENREAFUSES ol A ARET 71 54E 42
o2 4 9 Ao nl

53] PASE 7150l whet AnEd & A7ET A B
F571580] A&+ E BEYFESLTUE Fof AolE &
oJaHA] Hol= Ao 2 Yelidth o|RE W A AR 2 A
Whe 37)%0] HE4E REYESLTYE Fof 24
Q1 Acfupe] @4yo] YeptEA Tahs &-5o] e o A
29| g7} BHsA GEREA AEAolR 5719 8
o] oA Fo 2 Ql3f udl, i 54 WEE T30 &
JEAY IS LA Hi o2 7] 5, 34
Zo 2 oL AT RSl FETE BEHES
£F90E Fof AHAElE Hl&o] ¥A Urhtes AL R Hot
IA] FAt T RS Bebdo] FEF TSt &

Fala AJEAto| 29| 71F B8-S Hrh dA| stoiN F40]

N

— 49 —



SICE0A oK ZES[EEALTEE0] 2221}

M= He 2218 FE A0 2 =g

52 o= Aoy A=Y Fof tidt A+ At
V3] g2 Adoth & dFoMe tUsHRIRE ST
=R & FoIA vnad wmE adE Hd 3l 7540l
U AR YAHE REHESaTFUAeS AP

g Aas 248 ohny] It Aol FREIIFE
o Aot Aol A Bt EFHo WY 4 ks AE

el —’F ek T8yt 2 A= HA tiike <A B g,
B3 7|280] AslE HEo| 7|Z2S AR 23t 3144
o] AL, FUE HEYFEA] 7Fo] tigt FEst 7

B AT R AT Y ST oS
3301 @ 4 gl A4 S| B |FaT B
Sl S §4E H5H: o] WaG O R wolw, §
AR O2 folio] HolAlE A THs ol 9hg Ao
AR H Rl Sl Ut 7t AT Bag Ao Azt

S|,
Y EA: EEds

=afle Uos - B427|RE

REFERENCES

1) Van Riper C. The nature of stuttering. 2nd ed. NJ: Prentice Hall;
1982. p.88-110.

2) Choi HS, Kim YH, Pyo HY, Hong WP. Effect of botulinum toxin in-
Jection on the stuttering patients. The Korean Society of Laryngolo-
gy Phoniatrics and Logopedics 1997,8(2):193-8.

3) Harvey JE, Culatta R, Halikas JA, Sorenson J, Luxenberg M, Pear-
son 'V, et al. The effects of carbamazepine of stuttering. J Nerv Ment

Dis 1992,180:451-7.

4) Burris JF, Riggs MC, Brinkley RR. Betaxolol and stuttering. Lancet
1990,335:233.

5) Brady JP, McAllister TW, Price TR. Verapamil in stuttering. Biol
Psychiatry 1990,27:680-1.

6) Jung H, Ahn JB, Choi BH, Kwon DH. A4 stucly on laryngeal behavior
of persons who stutter with fiber-optic nasolaryngoscope. Speech
Sciences 2008,15(3):159-73.

7) Max L, Gracco V. Coordination of oral and laryngeal movements in
the perceptually fluent speech of adults who stutter. Journal of Speech
and Hearing Research 2005,48(3):524-42.

8) Smith A, Denny M, Shaffer LA, Klly EM, Hirano M. Activity of in-
trinsic laryngeal muscles in fluent and disfluent speech. Journal of
Speech and Hearing Research 1996,39:329-48.

9) Ludlow CL. Treatment of speech and voice disorders with botulinum
toxin. JAMA 1990;264:2671-5.

10) Brin MF, Stewart C, Blitzer A, Diamond B. Laryngeal botulinum
toxin injections for disabling stutterin in adults. Neurology 1994;44.
2262-6.

11) Choi HS, Kim YH, Pyo HY, Hong WP. Effect of botulinium toxin in-
Jection on the stuttering patients. The Journal of Korean Society of
Laryngology Phoniatrics and Logopedics 1997,8(2):193-8.

12) Parry W. Understanding and controlling stuttering. Ist ed. CA, USA:
Anaheim hills;,2000.

13) Jung H, Ahn JB, Park JH, Choi BH, Kwon DH. 4 comparative study
of vocal fold vibratory behaviors shown in the phonation of /i/ vow-
el between persons who stutter and persons whith muscle tension
dysphonia using high-speed digital imaging. Phonetics and Speech
Sciences 2009,1(4):195-201.

14) Andrew G, Guitar B, Howie P. Meta-analysis of the effects of stut-
tering treatment. Journal of Speech and Hearing Research 1980,
45:287-307.

15) Conture E, McCall G, Brewer D. Laryngeal behavior during stut-
tering. Journal of Speech and Hearing Research 1977:20:661-668.

16) Conture E, Schwartz H, Brewer D. Laryngeal behavior during stut-
tering: A Further Study. Journal of Speech and Hearing Research 1985,
28;233-40.

- 50 —



