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Botulinum Toxin : Basic Science and Clincal Uses in Otolaryngology

Hong-Shik Choi, M.D., In Seok Moon, M.D.,
Han Soo Kim, M.D., Hyun Jik Kim, M.D.

Department of Otorhinolaryngology, The Institute of Logopedics & Phoniatrics,
Yonsei University College of Medicine, Seoul, Korea

The role of botulinum toxin as a therapeutic agent is expanding rapidly in otolaryngology.
Botulinum toxin is a protease that blocks the release of acetylcholine from nerve terminals. Its
effects are transient and nondestructive, and largely limited to the area in which it is admini-
stered These effects are also graded according to the dose, allowing for individualized treatment
of patients and disorders. Botulinum toxin has been used primarily to treat disorders of excessive
or inappropriate muscle contraction. In the field of otolaryngology, these include spasmodic
dysphonia, oromandibular dystonia, and blepharospasm, vocal tics and stuttering, cricopharyngeal
achalasia, various tremors and tics, hemifacial spasm, temporomandibular joint disorders and a
number of cosmetic applications. Botulinum toxin treatment has recently begun to show some
benefit in the control of pain from migraine and tension headache. It may also prove useful in
the control of autonomic dysfunction, as in Frey syndrome, sialorrhea, and rhinorrhea. In over
20 years of use in humans, botulinum toxin has accumulated a considerable safety record, and in

many cases represents relief for thousands of patients unaided by other therapy.

KEY WORDS : Botulinum toxin - Dystonia * Spasmodic dysphonia - Laryngeal disease - Oro-
mandibular dystonia - Cricopharyngeal spasm - Blepharospasm - Facial lines -

Migraine - Frey syndrome - Facial synkinesis - Hemifacial spasm.
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19779 Mg2goza ARgE7| AlZEE ¥ Botulinum
toxin(BTX) & thekst g Fopolr) AREHI $loH
Az 1 9o ¥ Wha giok 259 dohikgeR
Q& Ao f-g5HA Aol R Helle AE
XN737A opde] AHgHT gtk FAF Bolelde A%
A3 kg Aol (spasmodic dysphonia), 5373 (essen-
tial voice tremer), TS (stuttering), +4UF ol
B2 (cricopharyngeal achalasia), 5% (headache),
o)Z7)(bruxism), ZF3letd el (temporomandibular
joint disorder), TV (hyperhidrosis), 281 Y4 1]
g Fof ZollA AR-E 2 ek Botulinum toxin(BTX)
o] o] FHY S AHEHE e 1 FEo] AA
o)1 ¥ 3# & (nondestructive) o9 £B-& AT
ulet AAA o] A9 glo] Yk FHelrt A&

F 9 A 203 G ARE ] $17] Wit

ol2}#h S (toxin) o\ XBARL] AEL 1 539 F
goll it dA7IEere] AAlE ATl 2J3 Aajolrt
B =Roj= 3 13e E3) botulinum toxin BTX)
o) 7)z58ta) olu]Ql$w}t FAelxe] ARgel dial 7]

FohaLAl .

ANT U

Botulism®) o9& 2A1 A 9] 219o1Q] Botulus
oA feEld AoF Ei(toxin) ol ThEF 7ol 7] A
THRAE ARt 2AAE Ao EN Yehhs Sold 5
A} Z Botulinum toxin(BTX) &) 5ol 23 dd5%
& A= Wolgr}. 1895 Van Ermengem®] <]
2] 3L #g 9L BxjolA VR XHE AFE

-]

ot
e

4 2dS Baeh] e AE ARA 3T,
oA, olghg Awh), 7194 AW H olekd v

(flaccid paralysis) & #3238t 5 P47 5EHES 5
8] ole}st Z370] Clostridium botulism®] 9154 (ex-
otoxing) ol A& ALE 71} A 2 2 AACA
92 n)3ARE o)y 48 §712 AR s 70
ke 201351, 1946 Dr. Edward J Schantz”7} Botu-
linum toxin(BTX) & 4| E&lsh=tl 4331t 1960
Ao <Al Dr. Bdward Schantzzh ARAJ AL A A

gof thel TEAFL T ATE & H 197749
AAAE dpdo s BTXE FARI] 1980d Aol
o] BTX AHgol disl Mgoz Bysiant”? 19899
u]Z FDACIA 124 o[ake] ARA|(strabismus), 3
73 (blepharospasm), SFAANZE Ag Sl djs) ARS-
< 28tk 9 ARgol St AR, A
ZAH o7 £Qlo] F R o]zjst Frioln uj Al
73} &3] (Americal academy of neurology) % ©|8ll
&3 8h3]o|A (AAO—HNS) &= 8348 2 2 Botulinum
toxing $1%4 L3l (spasmodic dysphonia), 7%
738 % (cervical dystonia), 175+l (oromandibu-
lar disorder), 873 (hemifacial spasm), 28|31 ¥]
£ £% (cosmetic use) T2 FololA] sty g
Al Ao 7 QAL

Lgele] ojulql$a YFellM= 19956 1247 E
AEARIAE oA AU WAl BRE PR
3 918 AE o2 A Wl ETlE, Frey
syndrome, AE2HdA] 5 ksl A XEEA

A& o) Sk
| : 35 g}

Botulinum toxin BTX)2 A, B, C1, C2,D,E, F, G
9] 87}# 43 (serotype) 02 HFEHH ZF 100
kD?] heavy chain® 50kD2] light chain®] disulfide
bondZ @AY HE# protease T2 7RIEY o5
Z AE3Eo] AMEE L Botulinum toxin type A
(BTX—A) 2 Botox (Allergan, Inc, Irvine, CA) ¢+ Dy-
sport (Speywood pharmaceuticals, Maidenhead, En-
gland) 7} b= 1. it

BotoxE 25 F Aol opEE (acetylcho-
line) ¥u|Z Wallale] o|¢Hd o] (flaccid paralysis)
2 guksle ©]712 binding, internalization, membrane
translocation, 712} 1L protease activity?] ©AIE AX
dojdrtt” BTX:= heavy chainell 28] E0]¥o|x 1
7tddos 2 FgAlo] AgstAl =i, T8A mih
o ¢Jalo] AFEUR Eoj7HA Bk o) HAHE AR F
%29 light chain endosome?) cytoplasmic side®]l
A ol ER Hulo] #ojshs @A AFAE &
sl AAAEEE FulE AT RN AEddE F
HaAith 22k e ge g AEEHE A e
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H] BTX—-A+ SNAP-252t7 H9¥¥ 25kD2|
of zhgghc?

ELS F 7R s og dojfd WA &4 ke
AARSRE 717 axonolA #4173 Dt (accessory
nerve terminal) ©] AAH ] Z&E A=) 28Y ¥
F2H(main terminal) F-$l= AEE SNAP-258 &
‘gate] AAALELES BHE 7 e T8E &5

H3 Ae 350, 90 F B8 )%y
M= : 83, 71, 59

o FoAe BTX-AE ZAx YA #2 SFAZ AL
4 7158 Botox 2 AHE3}819] 100U vial @912 o)
H1 QtHFig. 1). 1 unita Swiss—Webster mice®l
73U (intraperitoneal) 2 FARA] LD50°) sfjdak= A
g8 288 7k 2oz FgAck? et §3ellM
AB2Fs]= Dysport@h unit] ©$17F Y218K4] %3 Botox
Al E ARSI} thE FE7le okart F5skAl
okolA 1997WHE]= Botox 100u vialoll 4.8ng?] A
A5AE XSRS YAt Qlrk

Botox & WA =A] & el 345t
ARRITE WA 7R URE AA EEE AL S4E
g ¢ glek FEv AMARY B Qo upe} vheksht
IS ol 2L IFe AMHAlE 2.50/0.1mL(A
2laldg 4ecell 3A) Aot HAE sk Aol &
f5it} ofo] o EX 8o AR 280 3
AH(diffusion) Elo] 98ke x| 2E 75T E AL By
2 M3k Zo) £ a3E yehdn?

24 X (electromyographic guidance) & o]&3pd

Fig. 1. Botox(Allergan, Inc., Irvine, CA). Botulinum toxin
type A is available as crystaline complex of puri-
fied, vacuum-dried toxin, packaged in 100-U vials.

BTXE Ag3] Fdsh=t] Zgo] vk EZFol s
THE Fo g F9jo] shsdht 7 ol fA)g
5ol BTXE FARAY & 252 7H 8532 9
o] FAIE S0l Teflon®] coating® 27 —gauge
9] vhzo] ZAE (electromyogram) AZg HA5}0]
AN f-2310 (Fig. 2) £33 YA A S o83t &
A% Z(cricopharyngeus muscle) ojv 520 3
Pk s B IHtHEFg. 3.0

BTX®) V34 fap= £330 vlgstc) Qs %
9] chemical denervationg 3}7] 2|3 a3 S5
EX3e 259 €% (mass) ol et AP} A3A
Q1 F{loi, A%k A Yk 5o WFe] ¥FE
e oA gk Aol gl #xlellA BTXY &
FS A= oeld Yol ZF Age tidt Ale
zke] Aol Eshe At Wk 23 2' 747t &
Rl Al g7 7o) e FIE 7| S0k g e A
5 AgAole AgEo R AMS] ARl A 4
3 Zo] | gyl e T(¢F 253 F) Yashd
7} F8h= Aol vigtAstt BE 1~34 $ 537}
R Alashar of 257 dAd adg 2ol of

Fig. 2. A : 27-gauge Teflon-coated needle. Attached to
an electromyogrom (EMG), functioning as a mon-
opolar electrode. B : EMG-guided Botox injection
into thyroarytenoid muscle in adductor spasmodic
dysphonia patient.

Fig. 3. Fiberoptic telescope-assisted Bofox injection into
thyroarytenoid muscle in adductor spasmodic dy-
sphonia patient.
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304 5 3Ed w7k fAEo

B713¥9) BTX AR-E 714939 295 gon !y
BTX7} 718& flsh=A] T 94 F @Al of
A Aol HolQA] gtk HAguha] AofgabEelA
LW ARES AR {849 (efficacy) 3 F-2H8-(adv-
erse effect) & ool g ¥]53A Yeladg & 4 3l
93,1918 2= Zmez(Myasthenia gravis), Char-
cot—Marie—Tooth diseases A3 AE2 FxlolfiA
AEH o2 AHEHEUATE Aminoglycoside AlES] 4
A A2 AEE Waiste] BTXEHE F74A712
2Y B2 AHE Bgke o] Frh A9 2397 BTX
ARgell glo] TR s AP odlE RaER] ¥
Ao Al QoA ok 2800U (40Ukg) H=7) A
Aol sigech!” ehgaF ARSAIE 214131 el &
AE o]-gsto] X Fsit

BTX A gol tist T4 4 (resistance) & &3]
#2E = Aol o= A X8 (blocking antibody)
9 A4 AFE Agdh 92 Aol e BTX
AR} H)8EA49 WA (inactive protein) o] A3+
ks S Uehdt) 2 (o tekg Fof ke
FAelM o £3] Yol YepE g Hoidt X5 1+
< AABL ik £ JER F e 7P 4e
$3& Folsh: Zo] uiggst!¥ w3 3719 oy
o] 300U ol AME3lA] ¢k Zo| £t

2N N

1. 20y

BTX+= oln|Ql&gt Jodoa FF2e] 7
A Aol (spasmodic dysphonia) Eofelx WA
2o)7] AR 220780 (dystonia) & 53 el
o8 e :LTYL%&‘ EAOoR k= 541734 A

ELIEL!

golu}. o ANFoR & £ Y sl A7 Y
#e) o5l = HEM £ FE 9tk 550 Qo F
7HA WER st Ao s of Rl we} WAy

(adductor) ¥ €138 (abductor) 2.2 F-FHt}

1984 49 Hz=2 FT%0 BTXE FYsT 54
o] A3 AL Thgen A AFA WAl
de] 2ol Qirh mlols|ded 53] (AAO-HNS)
oAlx= o7 Ade| glo BTXE T8 A8HoR £
it

249 Ak FguIoR Al Wa B4 2
= 298 04, BHSIINE 100808 Agele] 4
5% /A @ A3, URIE AR B 524

A XEF 90HoE Y 312‘11 FE7)ZHE ok 15
FA Feolie 222 50kl S
4 DAL Mgz Gov, WA 98 &

AEede] 20024 10¢ fﬂzH 3909e] FE5 U7,
g 1~232 FYXB7T F7]1H o oIz ik

JHAFAME F2etlovt a3 2 silor(HEA
554, &% 677) 7I7HE BUH1059). o)A &
7)(technique) A7} JH 1 F8-45] ¥ (posterior
cricoarytenoid muscle)& =38} denervation A2
A 3F7) AR PSS 2= A &
vl gl7] WEelth BTXv A5 g dole ohet
Meige syndrome, 2t27#, AF3 (torticollis), 7743}
of ZodE tE HAA FFoPdel 83t
0™ 7o} 2ol A¥stE Asto] ohn
2ol whe} e FFE Btk TJEE Algrk= F
P IHY AE, T T4 d45-S 47 3
of] g0 s slsljof 5}‘4
BTX xlEA] 27| 79 9
sh O 3 2g Aujg Y2 s Agayt &
ALzt dAsHA A&t ol olt&E Y dF
23 WA eloll A g B (thyroarytenoid muscle)
o FAF 3 U3 7144 293l (breathy dyspho-
nia) 7} YERH, o] Hagslr] ¢3t o] B3t
o} 714 ARl 713 B a3 V)7ks) vg)
SRR o] 7|7HE Fol7] ald XzaTY X&)t
5 54 Fbel gick #x1E2] 71449 dis) 49
(tolerance) & 7HAAPZ} Qlovt diRE 919 HTE
il 3P)E PER S HEOT AR 3
At Yggo] W gl dheli AF AL ggog
Folshz o] Frh AAE AFA Ao Xzl
A FEAEZ i $EEAE op|EEE 1A
HE Ao XA F 27 Y= A% F FHdaw) ¥
FjZo] FAksh= Zlo] Hlgrgsith!? BTX A4
T2 FFo) AHEA] Ask2 @ (dysphagia) o] 2
£ AXNY JHTFo R bl 28 om=shA] o
229 F37t ks Zlolnt, ol gt F1l9)
£33 #EHEE TR UAIES o] gslo] A3
FARR= Aol §3& #As)e 4 gk

A 2Eof3E 2

-10&‘
rlI.
rlo ¥

&H

ol

Al

rlo oZ o o
e
o
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203eVdel Slolr BTXE 4339l axhk= 3r2
< Aol Ut} B A7AREe] Y V-] 5L
29 vl A7 Axd Fghd Flo] opg F&
A7 AE 29 v7dA B Y (feedback) 7145 #
o= Aoz Bysitt 7|Ae e glx] ot
A=A P Fo) EAt AE AV (chewing) 25 o
(laughing) 54d0] FolA = EAHQ Aol 2733
of Qlo] FFAAAZS AFHAGe] dojdrty H5+8
F olen BTXE &3} 2 & ope} o]2igh 3]
Z(circui) o) &35 2t oy AZHEck WHE A
A WA A ool ] BFA ERIL oFF 7P 2ol BTX
& FRI8hz Aot BSeRE FYA L 73 Tkt
A7t dojriks ARdelA BTX7} o538 74
(motor cortex) 2] A} TES sk 329 A
Hjdol YAjH o7 BoJShR ApEgTEE

O

22

2.3 5

VAN AFF AEae FF2Y A= 5
ol 23t o2 AgelMe] Ao FEgith g
5 (stuttering block) 2 AN A% vlzslA S48
Aol s fraEy 5, A, el %S RXoh
A7l Bolst AL BTX A8E F37, Jdlu 2
BARog ZA FA Y (fluent) P Lutzoe
DO 5L AFA BNt gl WFA 57 2o
7] WEo] 4713 BTX A A&l oo™

£47# (voice tremer)-& A 4 e T79 4
ol BFoX HFHoR XgHth B4 YR g
o} Hulolibell X HEF o7 XBHJEY, BF FAE
d BAEE AUANA S ddE
e ed7ABe AuE Bt ope} $%R9
& (extralaryngeal muscle)©] o] HoJdl= Z47}
Zoug Ay FFeZY wd BFE 54 39
of gith

BTX+ 94 (coprolaria) & S0 2 3= Tl 5
Z2(Gille de la Tourrette syndrome) o] £ A&
798 eI ol BTX7 $3AAA1E
FEE vk 7Pl 3ttt

BTX+ AHAE #opT dZ (upper esophageal sp-
hincter spasm) 8] Hl&d X8E 7Fe3tA sk &
AF1F 2 (cricopharyngeus muscle) 2 735 ShHoflA
F7)(resting) ol frdstAl Hésh= 508 ZHE

ry
2
)
).
¢
lo

U UAAE o] 838le] AW er BTX FojAl 8432
% A% (cricopharyngeal spasm)el &% dshzad 3
2] 70%14 100%74) &kt Ik s}
o] HAM(stroke) ot 55 A& (postoperative
defect) 52 AT 58 ARNT AFl A% A
Q] Aol 714 &Aool BTXE 24714 (myotomy)
A oiBE A 9§ AP o T gAY
SARIT AFL o) AR AR g3 AAER
okt ofgrelax) Al717] Zof olell thdh 257k A
gxjofof gt} EARIT AFe] £F AFEE el

A 7182 WX (tracheoesophageal speech) & Walist
4 Qlewl o] w BTX ARgo] Ego] #rh(Fig. 4.7
w3k A& ZolE(contact granuloma) ) XSEF O

Z AR srht

Fig. 4. Botox injection into cricopharyngeus muscle. Cri-
copharyngeal spasm has occasiondlly prevented
the successful use of escphageal speech follow-
ing laryngectomy. Botox has proved helpful fo
these patients.

Fig. 5. Botox injection into tensor veli palatini muscle for
relief the clicking tinnitus in palatal myoclonus pa-
fient.
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3.7+ 3

T71273 9 (palatal myoclonus) ol &J3t ol 9]
A8l F7EE (tensor veli palatini) o] BTXE AF&3
thFig. 5).7"7 Al 274™e] Il 282 Bt
3 =25} ojf R 2] AMgo] Ego] Hct

st 2130l Horomandibular dystonia) 2 BTX
AT & gHE B} o= 7] Fog BRYET
jaw—opening, jaw—closing, jaw—deviation ¥ ton
gue protrusion dystonia Bt ©]8j3t g9 Hgow
7lzdnt die] 5ol QloiME BTX FYUSZ <18
715Nt e HEE 27} Agkd), Aol FARE
7S Fojol (dysarthria) v} ¢18F8ol (dysphagia) 7+
Aot Lol FAM] F5- A5 (labial incomp-
etence)°| ZEr}. 2hd 422 (masseter muscle),

=2

Z5Z(temporalis muscle), 123 & AE7|2

[o]
Ae

(extemal pterygoid muscle) o5+ o] 9l A9 o}
7157l glo] A¥Hog Xag 4 Sick et
o W 55 A9 2o ojRoxmg
W BTXE ARE-E el 22 Ao giet
el
FET(orbicularis oculi muscle) &} 2717304k
& QPR HLE vl FDAS $912 22 g 4
Sholtt, oF 389] 29 ﬂx}o]]/q FFo|glon
At AL Ad7)5S FEIIEY d%
AN olufg} o] &7 LO]‘«} 3.4 (photophobia) 2
2ol B ERAE Zaskdoh Ag F <
(ptosis), EA|(diplopia), % (epiphora), QFd &4}
k3l (midface weakness) 5] S+ 4= 9ok 18]

O O

&

o
N

(o2

© 52 o

=

(e

-

%
z

—1E 4y rlo o rlo © e

28 RS AR B7] 3 A A (margin) ol
U 7P| 9 Hell FAksojof st +E7(2HS
&17] 3l sRbA S Sl Ak A2 Fsjjof gick
got ok Fobi oFsb(midface weakness) & Hx)&}
7] 98l R §7)(malar eminence) o}hEY FAR=
ol ghrth ksl kA9 (orbital septum) S
B8 540 ghtog Ak AT (levator palpebrae
suprioris) & ¢¥gte] &l&j of7]=ut, Mueller’s muscle
9] &8 T a—ol= gy o= (a—adrenergic
medication)-& A3t Alzhel sl E A8% &
p=4

¥7 ¥ (Hemifacial spasm) & S ebwAlZ ol
g Ap5of oJgk A0 F AlFo] Aulshs 49 4
Al FE-8F (synkinesis) 2 dozithk ST A
Z(retrosigmoid approach)& E3F QFHAIA 3‘[‘-’1
g 7hekeo] gl 2 &¥ole] BTX7} H]g=
A A g0 AMGETh Ao BE ghajolA O]EL
o A7 @At SR edAe g
LT FESO TRBIE Q% TS Bl
o] %)= Ao] whido|tt.

A AvHoN FEE Fe FF TFEFo) TRt
Hr 72291 3 skl BTX7 & 80 #th
AN 2] FA7f Zurel HEE 8] 29jH
HaleE A Qo

735734 (cervical dystonia) B+ AF (torticollis) @]l
SME T 20 oA FHREZ(ster-
nocleidomastoid), S5 (trapezius), A2 (leva-

tor scapulae), FHAFZ(splenius capitus), 1 2] X

O

Fig. 6. A : Botox uses for cosmetic consideration. EMG-guided Botox injection into frontalis muscle. Forehead wrinkles
are most effective in the improvement. B : Before Botox injection. Deep prominent forehead wiinkle fines was
noted. C : Three weeks affer Botox injection. Marked improvement of forehead wrinkle fines.
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% Zol2o appetd 729 AR dE A48
M3 A4 BTXY B8 2 4+ Qo & 2%
SHSHs Wik 240 218 A 0 ATS U
PIDE TR AN WA BORe B AAE

l_
1o

=

i mlo

e

?}‘_ 7247} APAR X8 ¥F BTX7} vlgHos
QAR BRFES AaAlE Zo] BEHIGY @
7 & False] AgHUE FA08 34
=0 ojejgt skt ARl oE olejdt FEE
2N7AY AAE 5= It} (Fig. 6). BTXe 92 pla-
cebo) —tiZF ©l&7 (double—blind) AFNA &
o] JZH ALY F2o) gk olul(forhead) FE,
u]7Hglabella) 78, w42 (ateral orbits) &, Hl&
£og gy} gy

re o«
_{
)
T
Ib
ol

(nasolabial) 52

5. R&ME

g% B w71 A (peripheral parasympathetic ner-
vous system) &} FH AFALEAE 549} vzt
A2 oAEFE-e)] wEe] Fuzt AAAL] =&
ZAsk=d BTX7} 8851 Uk @A Frey T3¢
(Frey syndrome) ¥} tH5(hyperhidrosis) ol 240]

1t} Frey S3-70llA WdH(sweating) F9Jof] BTX
2 FANE A4 A4A9 denervation©.F Q13 B
(sweat gland)©] $]5 (atrophy) €T},

Amyotrophiclateral sclerosis, #7148 (Parkin-
son’s disease), 183 ¥Advh](cerebral palsy) %
Agolr vehls FElS (sialorrhea) o digt X2 %
Algisl 910w H|E(rhinorrhea) 8] X 8ol% ARgO]
g Aoz 7|t

niE
Botulinum toxin A4 -4 5ol Q) o F

H)E

Arete] EHE Yehe 1 E3he oam*ol
slgz)=o]}, Al7o) Hl=Ev) oF 90a HEe) A
o 2285 A B3 1 ARolth Fo g
WEd) wt But SeiAe olilx xS A2
120] SRiEA ke AEE WA AAIRle] W X2

\Jlﬂr

¢

N

7h Besitk A 203k AL B4l Qo] <l
Zelgle), WA FE AR 220501, B3, 3o
2A%59 289 Ak Ao A Adeld A&

AAA Vo BEAEAE ASFHAE HEH7t Q)
t}. Botulinum toxin®] A o|H7A] G342l X7
o] QId W ERpeM 285 T gloH I
botulinum toxin type B2 FDA %<lo)u type AQ] ¢F
gl&gof gt & o 42 AFE Sl 2 ARRET
Ejx]o] & Aojtt

eyl A= **54947%"} Aol v gEHO R
Zo] ARG3E Qlovt o] SHE fE glo] B
F]l F4o] 5§5H7<]J_ Utk ko' o] ofAle] ohFt B
& AAA A7} o|Foziol & A
m, °M°J—if—?+ Fof 23 g et A8 =75
4 (workshop) Fol 7N Hchd )
AME ] ARE ¢ g Aot

=
4% ol9EsE - digd - g
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