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ABSTRACT 

,I Spastic dt-Phoma .I•• colUlirion pl"od.....l.nt: • atn.i.n,"lr'&.DCI.e pba~on. We haye pnvl.oualy elueUied mo. 0' tbe.. 
patienbl •• bavi.D.c r"",allU'1'nceal d:r-tonbo, • di.ord.- 01 ...nasl m..tor proc-iD,.

I, The iPil.ia.l .aee••• <III reeunoent D8I"'Ye Mdloa in many 0' lb.ese paU.altol ba. b__ luUo..d. by ..-~nceof ey>a.pl.oDUI 
in. 1IiG1I&ba 1.0 ~. BU.&ara1lnvo)vemant of the 1I'oeal cord. with bJ"P'Sl'fuoetlon or ttw. DOIqJ...:Jyaed voea! eord coald 
upbUa &heM rauur-. 

I It\leetion of botlllinum. l.<uDn (BOTOX) ba. '-n 6ft'ectlve creatmanC t.. .....11)' laaal dy.I.o.ua.. W. have ~Ioed more 
tbaiIl 100 patMat. wU:b. dyMonia i.Dcludlnc five ....ith laryne-1 d:P"to.n..la.. AU of thoI patiolnbl I~ had 4n.matic ira.­
P"'vemaru: aAlI!I" oUll.o 72 how-.; be..at\t ta.ted :I I.G g 1D.01ltb.1__oW iJlleedOD JMri'>d.. BOTOX: LnJedlon e.... boo performed 
an .....ake, .mbul.~patl.n~ Bilaltenl ~,m.ent and litn.li"l\ 0' do.. "aD achieve tb. de....... decree 0' ....-.1<_. 

l Spastic dysphonia is a condition first described by
 
Traube(1871)' who thought this was a fonn ofnerv­

ous hoarseness. Critchley (1939f described the voiee
 
pattem as a condition in which the patient sounds as
 

I
 
\ though he were "trying to talk whilst being choked."
 

The pathophysiology of this condition remains elu­

sive.Spastic dysphonia is now tboughtto take at least
 

I
 
two forms: 1. the classical case of strain-strangle
 
phonation punctuated by voicing arrests (adductor
 
type), and 2. the patient who speaks in a whisper or
 
weak, breathy V1Jice especially at V1Jicing onsets 
(abducto.. type). We have previously classified most I	 patients with "spastie dysphonia" as a type of 
dystonia (laryngeal dystonia), that may present fo­
cally or in association with other dystonic move· 
ments.' 

Dystonia is a neurological disorder ofcentral motor 
processing characterized by abnormal, often action­
indu.ced, involuntary movements or uncontrolled 
spasma. Symptoms usually begin as focal dY9to~ia 
involving a single region of the body. Spread to other 
body regions is commonly seen in childhood-onset 
dystonia, while the disorder tends to n!main focal 
with adult_onsd.4 Examples offocal dystonia include 
blepharospasm (involuntary eyelid closure), oro­
mandibu\ar dystonia (involving the face, jaw, and 
tongue), torticollis (neck muscles), and writer's cramp 
(action induced involvement of hand and ann 
musdesl.5 The etiology of dystonia is usually idio­
pathic, but can be secondary to other disorders.­

"I'n!Hoted ... iJ,. 8OI:h AluI...1Veeu... d oM American ~1'J"I'01opA1. 
R!linulociul ..,.j O\o>I<IKica\ Sodf,'l'. (no.• Den...... CO. April 29. 1987. 

tftt-n oM Dep".-.n'-o d Ok>I..,.....,ICIQ' .n.<I N....-ul..,.. Col. of 
Ph)"liciallllan.<l ~Cal""""V.nwrait)'. Ne. 1 ....... ~.
 

IT.... w..-k wu ""fIponood in ""'"'..,. ....e Oylo_• .-..n:h FlJVJIdB,ckIn. 

Bond ",""""t Roq_1o """"'. S1iW!l", VD, o-.n......(01'0...:...,...­
FiaID'. C~l"""" Vn;n.-.ily. e::JO W.... 1G8Ul su-<. Nil. York,!'N 1(1(132. 

Treatment of dystonia with medications usua lIy 
results in an incomplete response and is frequently 
unsucl:essful. D~d01 first perfonned recnrrent laryn· 
geal nerve section as treatment of patients with 
spastic dysphonja. Initial success of the treatment in 
many ofthese patients later proved temporary with a 
return ofsymptoms despite the continued paralysis of 
the vocal cord."1 This experience is shared with nerve 
section of branches of the facial nerve for therapy of 
blepharospasm, and cervical rhi.zotomi.es for torticol­
us. Ollen these procedures result in only temporary 
relief and may have unacceptable complication!!.lo 

We have found that an effective alternative tonerve 
section is the use oflocal injectionllofbotulinum toxin 
(BOTOX). BorOX acts presynaptically at nerve ter· 
minals to prevent calcium-dependent releue of ace· 
tylcholine.ll When injected locally, the effect is that 
of chemic.al denervation. BOTOX has been used 
exteneively and effectively for the treatment ofhle­
pharospasm_'7J3 Injections of DOTOX locally into the 
vocalis-thyroarytenoid muscle comp\ex can be easily 
peri'onned usingeleetromyogram (EMG) localization 
of appropriate muscles}~ 

METHODS AND MATE1UA.l.S 
P(J~ts 

We have alnlll.<l,. dscribed our initial aerie:!!l D(96 patiellU wiLh 
a "'ariety oCl'ocal ~Diu bealed wiLh 11>1;..1injection Qr BOTOX.,. 
Appn¥ed hy our lalltltutiou1 Review Boani, ..n pntieutll iave 
wrilUD inlormed ""....nt. Forty-.ilI. p.tienu hlld idiopaLI'IiC ble­
phouuap&lllJl, arul, three h.d bleph.....p..m uaociaUid ... ilh pro­
p_ive aup!'DD1lC~upa1l:y. Thirty poalianta with, toni<:allia WCl"e 

waled, Four palleu had ommsndibulsr <lyGwoi_. 3 had 11mb 
dystonia, 1 hBd IID1JVal dyatoll.l... lind 4 had ilerni!lIoClal ap...... 
1lC.:l1It of the pa.Ui!nta ha~ [ailed llllmeruus ph.nnacniDglc tri.ls. 

Yin patients with Ia~al dystonia ........ u-..u.d witli 
BOroX. Thea. patienu .."n> lint evaillato!d with a GuBdard 
history and pllyGoieaJ -.amiDstwn irw;:\udini direct llbempUc 1&1'­
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ycgooel!py with. video reQlrding, a, complete Deurolcgieu.\ 81IiI.m, 
lUId a laryngeal EMG. 

Toxi" 

Lyophyli:ed bl3tulinum A toDn (Oa!Unum) Wall obtained and 
stoNd fl'Q%eu (·20OC)uotiJ remalUblUoll with al.erile ,aline/with.. 
cut preservalive) at 1M tilDe arlDje({.(o~. The quantl.y oftol.l.n LlI 
ap.........tod munic.., .here 1 unit (UJ reprelel1U the moua" LD-SO. 
For th., typical Injection a dilutirm ...... perlonnrd l.o a lioal 
oono:enulOi.iDn ott.ll UIOI ml. 

r"itIClitJ", 1'reAniq". 

IDjectlo~ "",re tndividu.lI.zed for I-.:h patient. l.o 1l"P....a1, 
do5eS wen'! divided into 2.5 to 7.5 U (0.1 to 0..3 ml) abqulll.tl. A 
tuoorctllin 1)'I"iD.flii w... Iae<l (or the injections, with. 2:5 gaull"' 
mo~P':'l.~lel1ou..;'OJIt,ed h<llJaw EMG I'llCOrding ueedI... Alllaryn­
8"81 mJeel.lOUI ""'I'e perfor1%led percutaneoualy. thl'Ollgh the crit:o. 
lhymid. llWmbrll.D8. and. inl.o the YOI:alb-I.b~ryteDOidcompla, 
... pn!Vltllllly deac:nbed..' All injectloQS 'If"re ~rfonned with EMC 
1oca1lutionohhe appropriate mu&cle•• Initially. injed,iool orDilly 
one vo<:a! ecnl. wel'@ peri..nned, but with lP'f!'ater ellperienc:a. we 
began t....ling both voeal""n!JIaim"ltul<!(l.lllly wiu",ut ('Dmplka. 
blO. 

F'tH/DW.llp 

Th.. patienta ........bd \0 ~.u wIth ... th.. (,1"!d- _k .dar th. 
iajeet.ia... Typically, U.....rreet. orth.. tD!tin t.ok..1 plaoe ..-ithin tile 
rlT8t 48 1,0 72 hOll,n. The pltienta· ~ inHilUy bf.coroe _ry 
h.oane Ot brea.t.hy with lOme doo ....IDtling mild ....pir.llon when 
driukin,g liquide. 1'1>. efToct iI; ge.ll..l"I.ily ~...I-d ..ithin tile tll"IC 
3 da~ and the "'tIi.c:e beco<l]O!l lIt....Dt/"T. ud vel)' nue",t. 

CASE REPORTS 
C_I 

A 5O-yUr..,ld ...IeBmU devlJaped b"'pha1Ullpaem wiLh 1L8lID('j. 

at.ed in"'tlluntary eootraNoU oltha lower facial DIU.:!". At ~ 54. 
bs ......elopod .llIliay b..,.... lling whio:h PrIlgresae<.ll,o du..al<: boonoe. 
.ileaL E.:aminatlna .... 63 Y'!lII"Iof age rewe1&d • ItraJ..ned, teDlIe 
llC/IIeezOO. occasionilly ~ ¥Glee with Int"J'm,ltteDl breaks a..cMi 
paUleS. He dated th.... WI type of YoiQ! h.. i..urlenrd ...itll hili 
/iu~tiO.ll'" .... a "al""mao. TIu:re "al Io_r rllcial grimllCiq: 
.-.:=mpoop.ng phnuatioll.. 00 i.o.din:ct and roberopl.ic IlIQUp. 
IlOPY. ll<I lesions _re _ .... end the "Deal eordl abducted and 
lIldducted llDTlDllOy. No ~_r or Olner _ment c/i"",rder ... 
-.,- BU_NoI luyngeat RMG or the cricothyroid aad YOCIlliB 
IDLlscl"", ...... "DOrmal. Uaior tke hoOo.. recortl.iDgflnjeet.1Dn elet. 
b"ocIe and EYG guida-. tha patieut und.oo~nt ••rIouo fir 
BDTOI lJl,jerli.ODa inw 1M- Ifoc:al oeJrd.o. 00 Sepl.amber 11,1384, tJw 
rtght ,,_u....... 1IJjeeW<l with 2.5 U (0.1 mn; t.he~ w llG 

tignillcant cUnical imprll_lIleDt, and i.o.direc\ lOIUlfIlin.l.ion .. 
uncha.llll'ld.Septem.ber25, 2'0 U BO'lOX(0.4m1)_re ~ Wo 
the Iolft _alu.. Imprv...meflt w oded wilkio 2 da)'ll; indirect 
1"""'lf""<"Ipy"""""d parul,.ei fU..I.. l\ 'VUC&1 and. On Od.oboo­
:lO u.ere .... n....flcy of lpeach w\thout brellul or pau_. aD 
NOYllmbor21,tha YoiQ! remaiued imp_d but etnm w... f'fItum. 
La,; iRdiNct l.,a~py ,.,.,...ted card fund-too retul'UiDg, bl&\ 
-.U1 ..ealr.. The right vocalil w.. iDje.::ted ..-ilh 16.15 U BOTOX ia 
0.:1 mi. helit wal "DOted within 2 daya aod 1.IRlld un~il JanUaI)' 
10.198~wben lymplolDllMpn tD ....."n1. lndiNd. ...uIrW:l.'loO "lI 
J.a.....".22, lll8& ~"..a\ed f""U card f""w:t;on. EMG or the righ\ 
'lQC&lia re-..ated deereaaed oumbers flfaetj,f)n PGt.entillta and poly. 
phasic:s..nth decreased amplilude...,,_.... the left _alle Wat 
normal. ~igbt and left cal 01>""" W_ ....,11 iaJ«ud ..ith 1.5 U 
ROT'OK (,ft 0_3 mi), n... a .... lia:ht ...piratio.o. ..n the 1-. ..ndW 
day poalinjecti<:ln. He had a breathy hypophonia"Dth" 3t-d aad 4th 
IXIltinjedlon day. Speech .....urned by the 5th po1IlilliiK1.ion day. 
aadexllminatioaoa Febntary 5,1985 ,,"vvaJod.~to b"nue",t. 
IoOme.....hat 1f"I""Uy. and e&lIily r.tigued. Speedt contillu"d to im, 
prl)ve. un be ""'''1 fluent r..r' montha. Fluency rraduaUydeterio­
.....ted.. 10m!, un Ju.... 25.19811, tbe riBht ~al", ........pifl il>jccted 
WIth 7.1S U BOTOX; improvement ptmllted ror 6 maathll and 
R'!adu.aUy wore ott. He did Dcrt deteriorate to hia ortg\nllilevel of 
disability, andonJaaulT)' 28, 1986, each cord .... rei.llject.ed with 
3.75 U orl.llUn.. Benerlt conti.nu.... to da.te. 

C_2 

A -to-yellr..,jd woman with dYltonic add.\Ictor dy"phoDiIl -.od 
troQlOr. She halo" paternal aunt alld cou..ln with dylt\.uni•• and a 
I.IIllterD,,\ aunt with _ .... e_uUal trelnDr and d)'lltDlJia. In 
eddition to dyltotlic addu.ctDr dy..phowa, Ihe h... IlJild left to<.Jt 
dylltollia, ..nd writers crallJp o{tbe right linn. There is "" tNllIOr 
in the h..ud witb.<lyst.oJnia. A "pastk, tremulous "oice ... ith break!! 
&lid paU"a WU pn!5eIlt during one choir rehearsal at 1ge IS U1d 
thai nlllOlvrd until. J8 ....hen it I"lf"Wlltleo\ly retl&raed. E.......... 
natlD.II at age oW nrvealed a IDDdenttely tt'flnWlou.. voke with 
llCCIiSional breaks .ndpauses; hervoice appeared toeatch It timUll. 
The plteh .al hJah. She ra~dherlevel o{V6Clil functioaiug at 25'l 
0(lJonnd. Treatment with p1Upr&lllllol to 160 mw'day wall -tthout 
boo.... f.L Trihexyplwaidyl "'*u..... diu;ne"",. C':","&"l.epam up to't." 
mgfday ~lIUll.ed ill slight. transient benefn; higher doses hlId .110 
",fleet. Taperi.llll the I....t drur '/II .... oomp.!kate-d by intornni.. 
aenaatv,.11 or-spl!ll!llilng" aD.d musclllpa.lms in tbe lel\{dystollic) 
\eg; 6 QlDntha ~ required to lfI'1Id.ually taper the ~g without 
withdrlwal aymptDml. 

On iIldirect aod flberoptic direct laryngQlCOpy, DO l...iClne were 
Db_ned, and the ~a1 cn.ttl.s abdllCted and .dducted DOnolUy. 
Adductor lpalma """"' nnl.$:l on careful illllpecwn duriDg voiciui 
onoeta. In additu>lI, ,h..re .,ere abDOnnal rhythmieal mQtiODI or 
the suP""lattio: ud gloUic ortnJd-ur... on ph4Qatioll !l\Jgge~tiveof 
a tremor. t.ryngeal EMG flflhe cl1coUlyrold and vooalislOU&clel 
"""eUed .llIlapOlitumulI setivity ...ith .Il.Ormal.IIUmber$. (orm,liad 
limpliwde of motor IIllil ~tials 0.11 pM.II..tion. There "'''r'e 
rhytlunlc bunta .. r activity at 10 lU. ehllrltCleristics "f a tremor 
dislrdeI'. 

Uaing the tolJo.... ~aw'iajeetinn aMctrodoo and EMG RUld. 
aace, the "lilient underwe.Dt a ..,rios o{BOTOx:l.njectiCllllll inla tbe 
_aI corda. 00 July 9, 1965. 7.5 U BOTOX w.. injecLed \atD the 
lel\ vocalU muscle; thl!l'1!l ....... no cllniea.l elTlld. On July 23, Lhe 
liiht vocalif ..... ~ ..ith 1,15 U. She "It lu>anoe after th. 
l.uJec1.ioll; -.rithin 3(j h ....... the ho...-..-. b<op.t1 tD ...BOI_ inti! 
ino:reued nuency. On July 25. she IlOted sosht aapiratifln orfluida, 
lIJ1d hypopbonia; ....piration reaolved by July 27 .Repelit endo"""py 
(July.)J) ro:vealed lhat the WlCal corcd.a apposed eacb. other wi.t.h Ie... 
atl'e.llgtb.., and the 6:Jrda appeared more relaxed. The glottic tremor 
.... PreseDt, albeit It a dec:r!aaed ImpUtude. She no~ a marbd 
(80'1.) imprl)v:ewellt from this IIoerie. o{ blJwt.ioo..: improYl!m<lllt 
pcniated (016 .."""Ita, and then iT"duallybeg.n w ..ear olT. A~rial 
o(J60 ~ propranolol provided nCI additional b&lleOt. 

Reusealme.ll~ fin September 2~,l 386 ""'DIlled her lpeech WIll. 
1>a.<;.Ir. to ~line. She w.. injected. whh 3.115 U BOTOX iotD eacb 
voc:alili m"'ade. SUiht heo..enen d$eklped tbe Den day••Od 
B1irht choldng fll1 flUids oecurred OD SeptemMr 'n. N..verl.heleu. 
..nhanced fluency w.... evideat by September 26; thi. w.." .......j. 
.Ct!d Witb IUght hyplpho.llia. and difficulty ... Ith PllljectlOll. Ia 
d"5cribing ber matked improYe>nent (86%). ehe wrot.c. "thell1l! 
i.Qjoc:lioll8 h.".. aJforcled .... tM roe"rl conai"'nl reUef I ha.,." 
o:llperiencad In perb.pa 15 ye&rIIllJ" more." 

Benen~ bega" tD dlllJiDillh tD abou~ 50% i.n 8 ..eelul . Howe......., 
o:llamillati.JD 011 JIIIII.Ory 28.1966 Ihl)Wed her lpeeeh I.Q be flueDt 
with _ionaj melul, b"""luI, aad quiver. The \lDlu~ '111'_ 
....no"'. ~~ that ti..... "1l1nj~d2.15 U BOTOX iotD ~ha right &lid 
3.75 U UlW the 10&1\ ¥Gc.h.. mUlilcle. ".., paUe.llt n>c:.alled !.he 
mactlon: "By evenillg I flotioed Ilub.ttr.nlial iacretllle in nueQC)'. 
1 C.ll reel tha! my o:oro.. are oflllllckillf" .... tlihtly .... before ~he 
WJe<:tlo..... but all. yet I have no aspir.. tiou." By Jaauary 31, sho 
Doted hypophonili IDd slight cho.lr.inlf 011 fluiQa; lhe Oliperi\lDC= 
breaLhy apJloni. Fo:bruaryl. 8y Fwrvary 10. loot voice i;>epo t.J> 
pLn lItrellfll.h aDd Il'le ....... able to "pAonllU dearly· by February 
It. "Som.e If'&IIliat, l&pon initiating apeeeh" belf1ltl on February 
17, but whUe 011 YllCI.tiO.llla!.eT tbn ~Iltb., ake"wall almost tolally 
rree or any ODnQ!l'D litoUt my ability 1,0 e"""k: 

1...",..."""""",t p"""'i.~ but "" Way 13. t0806 ...mi"a.tldn 
revealed gn"elly .jllXI:h, but it .... 111 Quenl with QCClI.si.olJltl poUic 
lltopa. Vocal tremor..1IS hear4onYll..eU;ohented her rUDetionilli 
at llO'I. or llOrmal. Tbe ript YoC.li. w... In.)e::ted wi~h 1.25 U 
BOTOX; there Wal DO elTec~. Tbe rQllawing _k, "01 in;eeted 
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! TAllLE I. 
Cue Studies: Botulio..m Tom lnjeo;tiou..I 
Y•.	 Chon";"", "'....	 V"""' 

Neurobci< W,.. Con< BmOX ......- .,I ,- ... So. l"ftlI'"......t 8>"",- '....... 0•• .... ,rr_ Ell'""... 
"'~'
 

"I 1 M Bktph......p••m R 9·11-84 'l.iS t.r ( -) None 
(lIoCiel t~'1J>II " R 9·25-84 20U (.) V.C. p.ral}'llis 2 mooths

I R 11.27-84 18.15 U (.)	 8\. ..,Xir...lioO 2 mooths 
for 2 ay.

R.L l·Z2-8ti 7.5U (.) Breathy h~_ 5 maatbs 
~hal1ill_ day.

R 6_25-86 7.5U (.) 0" S me.aths 
R.L 1·28-86 3.75 U (.) N=. 12 mOllt!u 
R.L 2·~7 '2.!IU (.) N=. 

I•
2 <0 F ~loai. of 15 L 7·9-86 7.1> U ( -) None 

R Ilml, L leg; R 7-23-.a5 7.ISU '2 IIIlIDtha(+l} {81. '~iT~iOIl,nand t ....moc	 L•• 9.24-85 3.76 U (.) hYPJp OWl 3 lIIlIoths 
L 1_~6 "UI R 1_""'" 3.71SU ('J	 'do,. 4 mIloth. 

5-13-86 1.25 U ( )j	 •L 5-20-86 2.5U (.)	 4 IIIlIll.Lha , L.R 9-30-86 1.25 U ( -)
R 11-13-86 2.fiU (.)I	 '" ,....,m
L 11_13-86 1.25 U (.) (51/2 mol 

i 3 M Torticolli. 15 9·23-86 7.5U (.) 3 months" writer'1I aamp •L.R 1-7-86 5.l)U {.J 2.5 lIWoths 
L.R 10-21-86 S.OU (.) IS .. mantlul 

2< F Tortimlli. 12 L••,• .. F H.d lrno:lr 3 L.R 

2.5 UiD.to the lel\ vou.li~ WI WU folluwmi with further impro""'­

I 
I _.lit which persillt.ed tar3 manth. and th.n Itadually woro off. A 

~pI.l ioJectiIln 0{1.25 U into each Vl)CIl1i11 on Seplel;qber 30, 1986 
I>a.d DQ .rred.. IlUection at 1.25 U into tlu! ),,11:. aod U U into the 
r1gntYDCalia all. NOlll'JmberI3 ..........l with marbd LmP......,ment. 

I 
It IIhcnald. be D<l\ed thllt 1Ill:.er the IItCOnd aeri.... of injectiona, h« 

lIpeech diaorder never muroed '" t.h.e original oo.elioe I.vel. 
Where", .be rated. har pretreatment \evelll! funoc:tloning at 2K a[ 
1I,llrma!, her belIt ...... ·BOTOX level of fuDctlo>t:r.ing w•• 9O'At, SlId 
"'Om ~I.nerthe 1oxi11 belllUl to wear 01T wee !i0'l.. She wee able 
wnrtunl to aehool [or a IlOUneeling degree in Juna, 1966.I 
C_J 

I 
A37'Y"'Hlld mao developed tortiCllIIU, writer'. cruop, aDdleft 

leg dyatooia at -if"! 19. Age 22. hi. vain becllnMl hOllrse lIDd 
CDnatricted.. Eltam.ina.tkm at age 30 revealed lJl!_r8IUed d)'mclni., 
iucludllllf marll:nd apeeo;h Involvement_ There wu marted con­
ltriction of voico, with marked diflkulty ia apeakiDlf during" 
exhalation. The neck infl.ted during lIpeech beeauae afina'e....clI intnlha..d.: ~r>:_ 

On SopLllmbolr23.1911!i, _iojecled 7.5 UBOTOX into tho. rigM 
\lOad cord. Theroo w .. a muDd Lmpro.... lIW!nt in llueucy whicl> 
laated IOr6 "alb. OnJaouIll)'7.1986, we inj~d5.0UBOTOX 
iDt.a 4!adt YDCal cord. A m.rkod benefit w.. experienood ill 24 !wun 
U1d OlIotinued fgr 2'/:1 monthe. He WA, reinjee1.ed aa October 21, 
1986 with similar "",ulta.C_. 

1

A 24_yeer-.old ..o.cnan with CT8IliBl d)"WlDwlI- ThiB right-ltanded 
N'lgeriao woman wall until '"8ll 12 when .he d_loped 
Ih.kin_ And hOll IMI.. of her voloo. N. Will intermiUeD.t 
icdtlaUy, eod il oecurrad Jlrimarily undoor atrelll. AI; .IP 13, alu! 
de'V,"k1ped involuD.tary head ahakinv with aallllCi.Ud wnic devlA_ 
\jon 01 the chin to tlulleft and bud tilt t.a the righ~. Since '"lie 15, 
the ahekinl ....d pulling became plP'liBtont. Voeal aYIDpl.a1llll 
progreued .nd lIt.abilized hy II.lf'.' 17. When _D. at the Neuroklgi­
cal Institute at e.. 20, lIhe had _al t~to<Ir with H~ bnI!.u 
And pauses and. _rained. aquellkyvoice. TOIl'l.!ooWa w.. presant. 
Truted with trihexyph_idyl. <:Ioauepam, dlpMnhydramine, 
diphenylhydaotoin, dinepllll., carbamllZepine, elhopropaxioe, 
ltonylcypromanine. tetT1lbf,n~ine. md I"lllll!J1line we", eit.h.er of 
no benelit., Of J'eJIIllted io .Ide e!Tecta. Periph.erai oeck IUrverY' 
ro""lIed in only mild Impro¥4!meot in tl'ut torticollis. 

2-10-87 2.5U (.) 2 moatlu+ 
2-24-87 2.6U (.) 51. I.pi"tion 2 lIlOot.... 

for 2i bo. 

L.rynpal ENG wal lIannal. Fiberoptil: IllJ)'tllllla<:oPY .howed 
.,;idudor.puml. On Febniery 10, 1987, while 00 DO medicatione, 
_ ~ 2.11 U BOTOX iDto eec:h _I cord.. She clofw,l<Iped A 

alight M1naAtKln "r choking O....r tlu! aubaequent 3 deye. Thill waa 
eaaociated with a marked improvelDlat In h"r lpeedl fuDCtiDO. 

C_5 

A S<&-yeer-.old wo_n p""""lIUd with foeallMYJlll6AI dylltoWlI­
Her fAmily hilllmy ill rem.rk.hle for her mPlh.... havi.... a head 
t.ro.mar belfinnilllf in her Mi...; in her ""veati"" he!" hAodWTitmg 
benme Ulegible. Her maternal grandmother had a h...d tl'emor. 
No ODe in her ramily had IpeeklIl" dinlc:ultiea. The p.ti""t w.... 
_II unt\.l age 112 ",,1UID.lbe wu dlagnQaed all baving cllrem of 
the k!{t. voc;a\ wrd. This w.. remo~ aurp:ally, and she then had 
cobalt radiatioQ. TheN waa DO difficulty ID. Bpeaking until ase 61 
wb..n lIhe bad a sena.tionofteeUngout ofbrealh. Sp..-h gradually 
became more d.i/'fu:ull. aadby 8lf'!62 w.. nearly aphon.ic.Previllul 
treatment with speech then.py, alprnmlllIZl, b&nJ;tJ'Opiae, etha­
prope&iru!. propreDOlol. trihell)'pbeoidyl. and badn(ll'lI were <If 110 
beoent or bad 1I1gnlllCll.nt Bide effectl. The llpeech re....aled lIearb' 
oomplat.a ephoojA wilh <narked difficulty i..o. anuociatinl ei~lter 

'110_111 or CO....OIllUlU. When pbuaatiIlll QIIl1WrutiDDI her llpeu:h 
w .. fttnllW!ly l'fl'ltrit'te<l There WAa AIUlW'!'_\on ofAn 1,1 uderlying 
tnmar. I..ryDlflilal EllIe revealed DO ailJDll ofdeuenation. ~l'flmor, 

or myop.Lhy. fiberopti<: l&rynlflil""py Blt.owed II DlIrmal ".m 
~pt lOr lighL adductor Ipum. <Ill Y'llicmg onlleu. 

On February 24, 1987 we inj~d 2.5 U BOTOX Into eec:h ¥0<:.1 
WM. Initially, Ihe wlUapered for 24 \laura; ha ........r. within oUl 
bgu.... she hed marked rewv..ry of VIlal fIlllct.ion ..ith a "tlemen­
dalU raora- aod very little ditrloClllty with pronulldation. She h.d 
1Ilight clilliculty .. iU, VIlwels and sUlfh1; alIpi,.tkln "'Bultins io 
coughing .nd <:lelLling her VUI::e for about 3 da:r-. Witlt.l.a • week, 
the "'lIic:e WIlt. JlB slugialtneu. An ~miaation 2 ..""ka aner 
iDjedion re.......\ed pO h"'aka or p.u..... Th.. ptt.eh renlflil ..... 
limited aod"<Ilu lIW! .... dec,.aeed bullluent and IlighUy graveny. 
Priortoinje<:\iona, ehe reported Mr_al function atS'JOornormaJ. 
lI.lld her polti nJlICtion Btatu. waa 8O'IJ of n,ntQlll. 

it£SUL'l'S 

Five patients with laryngeal dystonia were treltt.ed 
con9i~ting of two males and three females ranging in 
age from 24 1.0 64 with a mean age of 46. They all had 
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vo<:al :;ymptoms for an Qverage of12 years. They were 
all failures on standard drug therapy. All the patients 
had focal dystonia of other muscles (Table I). 

All orthe patients had toxin effect within the first 
'24 to 72 houn, with a variable amount of breathy 
dysphonia and slight aspiration. This initial effect 
disappeand within 2 to 3 days, but the fluencyofvoice 
persisted for 3 to 6 months. All the laryngeal patients 
had benefit from the t.reatments. All of the patients 
felt that the effect of t.he toxin was preferable to the 
benefit derived from drug therapy. Almost all of the 
patients requested reinjection before their dysphonia 
returned to the original baseline laryngeal function. 
With time, patients had longer intervals between 
injections. 

Since there were no previous studies as guidelines 
for laryngeal BaroX inject.ions, we initially only 
performed unilateral injections. The dose range was 
also very varied as we leameddoselresponse levels for 
the larynx. We now perform bilateral injections ofthe 
vocal cords with 1.25 to 3.75 U. We start with small 
doses and titrate each patient to achieve good re­
sponses. 

mSCUSSION 

Previous investigators have used local injections of 
BOTOX for the treatment of blepharospasm and 
torticollis. I 2.U We have extended this technique for 
the treatment of other focal dystonias.1s We have 
found local injections ofBarOX valuable in relieving 
disabling dystonic spasms when limited to one muscle 
or a group of muscles. 

In patients with focal laryngeal dystonia, moat 
treatments including speech therapy, psychother. 
apy, and drug therapy have not signifieantly im­
proved the speech ofmost ofthese patients. Recurrent 
laryngeal nerve section has had many late failures, 
which leaves a poor voice and a paralyzed vocal 
C'Ord."~ It appears that the return of symptoms in 
these patients is due to stressing the remaining 
functioning cord, thereby intensifying the dystonic 
symptoms. 

In contrast to surgery, the use ofBOTOX anows the 
treatment of both vocal cords.14 The injections are 
performed on an ambulatory basis with little discom­
fort. The toxin is injected under EMG control for 
precise localization. Graded weakening can be 
achieved by using low doses initially, and then repeat­
ing injections to achieve the optimum weakness de­
sired. Aller titrating these doses, one is able to deter­
mine the proper dose for future injections. Iftoo much 
weakness is produced, the strength graduallyretums 
with time. It is too soon to know how often injections 
will be necessary. 

In cOntrast to systemic phannacotherapy, with 
cognitive and sedative side effects, local injections of 
BQTOX were without clinically significant systemic 

side effects. The long term effects of BOTOX on the 
,larynx are not yet known. So far we have not found 
any disability produced by the toxin. 

Others have reported a subclinical defect of neu­

romuscular transmisson seen on single fiber EMG of
 
limb muscles distal to the site of injection in patients
 
treated with mueh larger doses'for blepharospasm or I
 
torticoIliS.l'~' We have also reported the production
 (
of antibodies to BarOX-A in patients treated with
 
much larger doses for tortieo1lis.l~ These observ,a­ I
 
tions suggest spread into the bloodstream; there is a
 
theoretical risk ofdeveloping additional immunologi­ \
 
cally mediated responses, such as anaphylaxis.
 J 

sUMMARY f 
"Spastie dysphonia" is a disease we have previously I 

classified as a type of dystonia (laryngeal dystonia), Ithat may present focally, or in association with other 
dystonic movements. We have treated these patients I 
with BOTOX, also, used in the treatment of other {focal dystonias. 

We have used BOTOX to treat more than 100 
patients with focal dystonias includingfive with focal (
laryngeal dystonia. BQTQX was injected directly into 
laryngeal muscles under EMG localization of the ap­ I 
propriate muscles. All ofthe patients had toxin effect 
within the first 24 to 72 hours, with a variable amount 
of breathy dysphonia and slight aspiration. This ini­ Itial effect disappeared within 3 to 4 days, but the
 
fluency of voice persisted for 3 to 6 months. All ofthe
 I
patients felt that the effectofthe toxin was preferable Ito the benefit derived from drug therapy. Almost all
 
of the patients requested reinjection before their
 I
dysphonia returned to the original baseline function. 

Much work still remains in detennining the exact ! 
mechanism of the toxin, the short- and long-term 
effects on muscle, the appropriate dose, and the cor­
red frequency of injection. We feel, however, that I 
BarOX is an important new treatment option for 
patients with focal laryngeal dystonia. " 
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I	 DISevSSION 
RoIlERTMlLU:Il, MD (N.... Orleal1ll, tA): r ~otly P'llIved frnlll 

Saylor, M I ""'-otioned in another meeting, we bad treated two~ 
patieob with ........... !llnl.:nodic dysphonia with a botulinum toxi", 
We hll"'o au.yed with the one cord injection rather thlln iajectlag 
beth eordll. We·...e DO. had Boy probJeaa with BlIpiratioo. The\ ~sulta a.,. equally dramatle. 

I might alao lIdd that a number ofthe9l! p..tienlaha"" nUlIll!J'OUa 
IIllUrniogical problema .,.lIIted to theirdYI!.oolaa. We ha-..e touodi:Q 
to'l!lIII or the pIItU!nta ~hat we've iDjer:ted batu \inum !.om in IhBJ. 
ilOlIlI! at the other dyllt.ooiatl impnJ'te. aD.d this ;9 related 1.0 what 

I 
" 

m\lllcle phyaiololPata ""t..r to &!I .-etUnll: lh~ QVltor I...Sl.o:m, SO 
aetuaUy it may ha"" more thao just slnall effeet. • 

ABItAlLUI EV1Il.TAR, MD (Scandale, NY>: I ".nt to cengraL,,\ate 
Dr, Blil:.er<ln" be..ul..ilUIILudy. 

If we have to learn f'r<>m the bl.pharolpum problem and Lhe 
mCCl!lIIa lhM "u ootao-d there with the aem.. treatment, ~he 

resultl &l'e dnllnatie in the begillning o.nd they look very ..ell. 
Hewever, in the callll ofblejlharQspasm, at\er a numberorYll4r& the 
method $tIIps being hclptull.lld the patient goel back to the ~XIIrt 

prQblem that he had beCore treatment. ......re initia~d, So I hoP"' 
thlt in a Iaog<:r (allow_up "'Ilybe '110111 have better IJU~. in the 
larynx than we h.ave lo blepharosp..m. 

DR. G<::lLD!Jn:IN: TIWlllk yeu. Are ~hero any other comD".o~1 Of 
queatioDl'? Dr. Bliu..r. do}'Ou "aOL to lDBke any eltlOling colWl>l!Dt1 

What abeut ita uee io l~rabialI1U8 by the nphthalmologists? 

ANDREW BLI"rZD:. DDS. YD: [ thlUl.k Dr. Miller (<lr hIlI COm­
"",nt•. Th.. ,-IOU we III"e gonOl to biJar.enl iDjee~ionll that the 
dar."" that we cur\"lllltly \ilia now to control the Iympl<>m ia l7Il>~h 

leu than tbelingle do.... iDone~rd. W.. """0 bilaterally weaken the 
corda withaut ~rating the d)'atooi~ Iymptolnll of the Ol.her 
cerci.. ThereCore, au..:.. thia ts DDt o1heting ~he pDlIl.eriOf crialary­
teoo\d lDo...,le. were DO~ a!'raid or l.Oy Iliod orirupiratory 1trider, 
o.od the alight ....pimtkln that we haVOl ellco\utterod h.... not. baen 
IDllre than people h.aving toclMr their throau forthe nnt 24 to 48 
boun. We are strongly opp"....d to the Saylor group and the NIH's 
protocol ohingle cal"! iDjection since .. much greater dos.. ottoll-il> 
ia nee<ied, and eord paralysis ~ the ead point. This ill nodilTerent 
than surgieal reeuI1'eDt 1I.B1'Ye aect.lon, 

Dr. Eviaw-brought up blephal'Olp"m.. BOTOX j .. wickly used 
r~ blephal'Ollpurn and atrabiamus, aod ia _ry effective. ~ op. 
,..ed to th.. "",ultl he lpew of, in our pup or ee po.tienu who 
wer~ treated, abo;>ut60 ofthelD had bh.pharoapa.m. Til my knowl· 
edae. aU o(the patienta In: alill having aw::_ with 1ra:a1 injlPc. 
tioDll. 10 two otthe paLienu who Il.ave heoen io.jeded for teTtiwllla, 
where Ie.." IDlOWlU or the l.lWn had to be Ul,iected irl .....oy 
IIIlIJICleII, antibody developed <I'VO'r .. number ot )'Iilan Qtill,je<:tion. 
Thia c:reatel tW<l problema. 0 .... ia that th" tmdn llIIloQll"f hll. 
eaer:~. Perbaps this I. why Dr. Evia.tar'a p"tioote had Iollg-term 
rai.\u,"".lt m.ybe ~lllted w!.ll ..... dosea wilh antibody productlou, 
Ind the "'lldllriog of the torin inetrecti"e. TIw M'alnd preblem iA 
I'IIwl.ed 1.0 the pOlurih\lity ot the chaUflnll'l' 1.0 the ,mmune syatem 
mekiog the patie14t1 hyperimmUDfl, producing "nap~laxia.This 
date agAin IUpports our premi.oe oI injectilli the om..l1...t doee 
posaible .. int'requenl.!y u poellblo. 

" 


