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DySlOnia. is Oil nturoWsic di&Ordu char­
aClerized by abnormal iDvoluntan' twisting 
movements lbat tcad to be sustained and 
CIIIl result in abnormal poswres. Symptoms 
usuaUy begin as a focal dYSlonia involving 
II. siflile region of the body. Spread to other 
body regions is commonly ICeD in chik!· 
hood-oollet dystooia, but the dilk)l'der tcuds 
10 rcmllin focal wiOl aduit-onsci (I). Ex­
amples of focal dystonia B.I't blephllfQspum 
(involunt:ary eyelid c1os~rc), oromaadibular 
dystonia IOMD) (iovoivina: facial, jaw, aDd 
Lonjue muscll:s), tortia111is (neck mu.~c1es), 

writer's cnmp (ilCtioo-induced involve­
menl or band-2nd llmI muscles), and vocal 
cord adductor spasm (2,3). The etiology 01 
dntonia is usually idiopamic but can be 
secondary to other disorders (4). Treatment 
with medications usually ruuln ill an in­
complete response and i.s frequently unsuc­
cessful, Peripheral sUlEical therapy is avail­
able for some roca.l dytlonias lind includes 
myectomy and facia.lnerve lesiol1ll (or ble­
phal'osplUm, cervical rhizotomies for tor­
[icoUiJ, IllfYCljeal nerve section for dystonic 
adduclor dyspbonia, and tendon tnnsfers 
for limb dystonia. Often such ptoceduru 
result in only temporary reUd or have un­
w::ceptable complicatiooi. 

Botulinum [Quo (BOTOX) acts presy-

Dllptically at nerve terminals to prevent caI­
cium-dependern release oC acetylcholine 
(S). When iujected Locally, the effect is that 
en a chemicoJ denervation. IlIJections of 
BOTOX locally into eXlrsocular mu!cles 
(or Ire_troent of stmbismus (6) and subcu­
taneously over orbicul.aris oculi (0( ble­
pharospasm has proven to be effective in 
many cases (7-14). This stratelY has been 
extended 10 treatmeDL or tlemif~ial spasm 
(7,8,10,12,15,16) with similar encouraging 
results. We !\ave extended Ibis approach to 
additional regions aILd now report usins 
local i"ectioos or BO'rax into the appro­
prill(e musc!u for treatment or disabling 
local or segmental dystonia aDd hemifolcial 
spasm in rn patients. 

MATERIALS AND METHODS ...... 
The &tud)' WM approved by our [nstitu_ 

tioDlll Review BolLrd. and all patieots pve 
wrilten iatormcd consenl. Patients under­
went a comprehensive neumlOiic evoJUll­
tion. In casu Qf dyslonic adductor dy~­
phonia, direct laryl\8oscopy lUld laryngeal 
electromyography (EMG) wer-e perfonne(!' 
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Tllble I. Pa.li~t1U tr~al/':d ""ilh local illiullOru 
of bo'O;l: (6i/4/84-1/flI86j 

Di_order N 

• (EHL) EXI~lIl<>r hallicu. longus. 

MO~l palienn had failed numerous phar­
macologic trials. 

Ninety-seven palients were Irealed be­
lween JUDI; 19t14 and February 1986 (fable 
I). Then: were 46 with idiopalhil; blephar­
ospasm and three with bloopharospa..,m a;s­

50ciated with progressive supranuclear 
palsy (PSP). Thirty paticn[5 with tortil;ollis 
wen: treated; 29 had idiopathic torticollis, 
and one had sYmptomalic torticollis with as­
sociated palata! myoclonus. Four patients 
hat.! OMD. three had laryngeal dystonia (ad­
dUl:tor dysphoma); ~hree had limb muscles 
treated; one with cxlensor hallicu9 10l18US 

(EHL) spasm associated with pariLinson­
ism, one with stenographer"s dystonia, and 
one with a po"t-slroke hand dystonia; one 
had tonllue dystonia; and four had hemifa­
cial spasm. EXclUding data on four patients 
who were lo~t to CoUow-up and three un­
reliable hIstorians. then: were 90 patients 
available for analysis. 

Toxin 

Lyophyli:zed bolulinum A toxin (Deu­
linum) was obla.ined from Dr. Alan Seon 
(San Francisco, CA) and stored frozen 
( - 2O"C) until reconstitution with sterile sa­

line (wilboul preservative) It the time of in" 
jcctiOD.. The quantity of toxin i~ expressed 
in unil$, where one unit (U) represents the 
mouse LD-jO. For the typical i(\jection, a 
dilution was performed (0 a final concen­
tration of 2.5 UIO.I ml. 

Injections were individualized for each 
patient. In aeneral, do&Cs were divided into 
2.5 to 7.5 U (0. (--{).3 ml) a1iqUOls. Toxin WB5 

ilijccted either subcutaneously or illlnlmus­
eularty (Table 2). In all cases, a tuberculin 
syringe was used. In cases where precise 
localization of a particular muscle was re­
quired, a 25-gauge monopolar teROn-coated 
honow recording EMG needle was used, 
and injections were performed under EMG 
control. 

AI the inception of the study, there were 
no published standard guidelines for the 
trealment of focal dystonw or hemifacial 
spasm, In general, OW" approach was em­
piric, beainni..nll Il'ith small doses, titrating 
to the needs of the patient, and dI1l.wing 
upon previous experience. In the early 
phase of the study, we hospitali:zed patienu 
with involvemellt ofllmb,tongue, and neck 
because to.\in was ilije<:ted direcLly into Va:!­

cular muscles, and we wen: concerned 
about e:w.ceas.ive systemic abSOllllion. Injec­
tions inlo the tongue were initially diluted 
in a solution oC epinephrinclxy\lx;aine in 
order to minimize: systemic spread. Sub­
Ilequently, aU injections Cor reldons dis­
cussed in this repon were performed in the 
oulpatient seUiIli oC the Dystonia Clinical 
Research Center or oC the ENG laboru.tory. 
lDjectiOllIl were perl'ormed by a Deurologist 
ucept for laryngeal and lingual injections 
when the or.o!aryngolOjJist performed the 
procedure. 

Blepharospasm 

hijections were performed with the pa­
tient supine. The eyelids and eyebrows 
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Blepblaro'I""lIl lIrtIiCIIlacia oculi S.C. 17 "\lIP'n_
TOfticolU' SCM, u-apclillll, LM 
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Orolllandibular lCmp"~I, lJ\UW\cr LM 21PIllt llIlll.tJly· 
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1l)'QIkJIIIllI 
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• (SeN) sll:rnocleidDmalllOi4; (S.C.) .u!x:UW>eOIu; (I.M.) iJI~ul&r; (ENG) d="'<:lY~· 

• Fiml pa'ient initiaUy ~jcclcd wilh ENG CO!IUOI; Ih:I ~ deemed \Il1l1C~sary on fullo...-up iJljet!ioM 

werc cleansed wilh alcohol.l..DjecLiolls were displ&;emcnl of the bead, Ibese were in·
 
subcutaneous, typically inlo me upper aJld jected.
 
lower lldl, IalenJ canthus, a.ad medial
 
brow. Inje<:tions were modilled on follow.
 OrO/nO."dibll/o.r DyJ'tollia
LIp if additional muscles (such as corrilla­
ton) were involved. For U1SloUlCC. 5Qme PII­ Patients w:;tb foFted jaw closure wert 
lient5 had prominenL medial and latenU t~ed. With the patient sitting, D'lASSetCf5 
brow conlra.ctionl,lUtd IheK were i.r\iccted lWd l.cmponili .....e~~ iqjectcd. TypicaUy• 
with 2.S (0 5.0 V. Some patknu hiid a ea.c:h masseler anrl ~mponl.1is muscle was 
strong nesiduaJ tarsal COlDponent, aJld lbe i.r\iccl.ed with 40 U loxin in divided doses up 
[!U"sal orbiculari~ was ill,jected lifter placing to 7,j U each. 
a Irn"tal ~l:1i..kl (8erke·Jae~,: StOlU lnatn:l­
mealS, St. Loui~) betwctl1 the eyelid and La"",gtiJl AddIlt:rOl Dystonia 
anesthetized cornea. 

Only panenl:> wilb adductor spllAm dys· 
lonie. were treated. Patients were i,.itially 
CJl&:lllincd with lhe EMG/iqiecooll needle by 

huections were perfonned with che PII­ the oLoIaryDgologi&1. The voea]is muscle 
fjenl siuing. Muscles chosen for injectiob wlti identified (3) and injected. Small doses 
varied &;cording [0 the degree of rotation, (2.5-7. .5 Vlcord) bilaterally wene typically 
till o~ hyperede.."ioD pre.ent, and al ....ays sufficient to produce _ therapeulic effect. 
included the ob... iou~ly contn&CWtc, lymp. The cords ~re eummed with direct lar­
tomatic musclcs. Total dose injected ....30' yngoscopy 00 each follo .... -up visil. and 
proponionaJ fO size llrId apparent mass of lowCT dosc~ (2..5 Ulcord) werc lJ~ed far sub­
muscle present. For instance, in cases of sequent In-jections. 
head rotalion, the sternocleidomastoid con­
tmlateral and trapezius ipsilateral to the di· Limb DyJ'fQlli(J
reclion or chin movement wen: iqjected 
with 4' U and 67.S U, respec:tively, in di· Focal dysloDias of fingers or lOCoS were 
vided dOln of 7.5 U each. Typio:.Nly, 011 tenled. Thed~tonic muscle was identified 
follow-up, if additional muscles were de· with tl1c EMGfifijedlon needle and irtiected 
leCled to be actively colltraetins, cawillll in divided doses. 
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1n this case, ~he Wllin was initially diluted 
in epincphrine/xylotaine solution instead of 
nonnal saline because we were concerned 
abom spread of toxin lhrongh the Ya.~cular 

system. Subsequently, however, the toxin 
was diluted ill normal saline. Witb the pa­
tient .....cline. lhe £enioglouus amI hyoglo~­
su~ mlls\;les were injected by Ihe otolar­
yngologist in divided doses. 

Hemifacial Spasm 

The orbicularis oculus 200. buccinalOf 
muscles were injected. The orbicullllis mus­
cle was [realed wilh doses similar to those 
in blepharospasm; an additional Z.~ to ~.O 

U was if\i~ted 'n divided doses tn the in­
volved lower tiw:ia1 mUKles. 

iiollow_up 

A physicmn-paticl)( conlact Wall made 
within 2 weeks of lhe injection to report the 
effect of injections and side etTuts. A ques­
tionnaire was a..dministned LO aU patients 
following treatment. The treatment pt:riod 
(TP) wa~ defined lIS the interval. duriJlll 
which dose of toxin injected was tinted to 
achicve muimum effect plus the foUowill8 
period of benefit. Treatment periods in 
whil:h Ilctive improvement was still present 
were excll.lded froD] the presenl analysis. 
We asked about improvemem in molor 
function and pain. Two scales were em· 
ployed: a qualilJl.tive scll1e of none {Il), mild 
(l -+ ), moderate (2 +), and masked. (3 +) iJD­
ptOvemenl; and II quantitative !!Cale a.sJtinI 
the pen:em improvement for any treatment 
period. We analY<l:ed the relationship be­
tween the two scalu in our population and 
found II sign1(icantl~ tinear relationship (R 
= 0.925, p < O.lX)I). TherefOl'C, we relieA 
on the qualitative scale for subsC<luent 1ltIa1­
yses. We Ikrennined. the days to onset of 
reuef Q( symptoms, dllys to peat relief at 
symplOlD.i, and weeks dllflltion of benefit. 

Side dfeCls were tabulated. For a global as­
sn'ment, we asked the question: "dUring 
th.is assessment period, is BOTOX ~etter, 

same, or worse thanthemedicines you have 
laken 10 treat your dystonia?" 

Data were entered into II dBase II data­
base on oW' Compupro computer and sub­
sequently transre~ and analyzed on the 
General Qinical Re~h Center VAX-III 
750 computer using CLiNFO sofrwan:, 

RESULTS 

Cue .......
 

The following four case (epom illustrate 
lechnique and complications: 

Cue 1: 6J·)'ear~kI pWI wl!.b dyltODk lid­
dllCtor dyspboaill. At age SO, this salesman 
developed blepharo~pa.sm wilh associated 
involunta1}l conl.r>'Ction of lower facial mus­
cles At qc ~... he developed noi,y breath­
ing which progreued to chronic hoarse­
ness. E;o;amination at 63 yean revealed a 
str.Wied, (IC1lSC. squeezed. occasionally 
hoarse voice with intenninent breaks and 
pauses. He staled that lhis type of voice I\a.s 
interfered with his functionintl as a sales­
man. There was lower f:u:.ial muscle sri· 
n:w:inl accompanyinJ phonation. On indi­
rect and liberoplic direct laryngoscopy, 00 
lesions were visu&liud. IlDd the vocal cords 
abducted and adducted normally. No 
tremor or other movement disorder was 
seen. Bilateral laryngeal electromyopphy 
of the cricothyroid and vocalis muscles (3) 
was normal. Usins Lbe hoUow recordinatin­
jeclion electrode IUld EMG llI"bnce, the 
patient underwent & series of botulinum 
ltI~n injeaions into the vocal cords. On 
SeP\ember 11, 1984, the niht vocalis was 
injected with 2.~ U (0.1 mI); there was DO 
significanr cllnicll1 improvement, and indi­
rect examination was unchanged. On Sep­
lemberll, 1984, 2U U BOTOX (0.4 mI) were 
injected into the left vocali,. Improvcmenl 
in speech WoU noted within 2 days; indirect 
lJlryngoscopy revealed paralysu; of !.be left 
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vocal cord. On Octobu 30. 1984 !here was 
fluency of speech withoul brea.lcs or pll~S. 

On November 27, 1984, tile voil;c remalned 
improved but sl.nt.in was l'elUming; indirect 
elUlmination. ~vcaled cord fUDClion relum­
ins bUl still weak. The riBhr vocaLis WiU in_ 
jected with 18.75 u BQTOX in 0,] ml. BeD­
efit was noted wilbln 2 days and lured anti) 
}.:tnaary 10, 1985 when symptoms began 10 

rc~urn. 1nd~C\ e:umination on Sanuary 22, 
1985 rcvealed full cord function. ENG or 
the ri&hl vOl:llJiK n:vulcd decfCued num· 
ber~ and poLyplw.,$ics with da;reased aJ'D­
plilude, whereas the left vocalis was nor­
mal, Right and left vow cords were each 
injected wirh 7.5 U BQTOX (in 0.3 mI). 
There was sli8bl choking on Januar)' 2J to 
January 24; he had breathy bypopbonia Jan­
uary 26 and January 27. Speech returned on 
January 28 and examination OD February j, 
1911j revealed speech WIIS Ouent, somewhat 
wavcJly. but faliiUed Cil~ily. SJXech con­
ci.nued lO improve and h'" was flueDC for 4 
months. r1uency gradUAlly deteriorated and 
on June 2j, 198j, lhe riWal vocalis ....as apin 
injected with 7.5 U aOTOK; improvemem 
persisted for 6 months and gradually wore 
off. H<: did nOl deteriorate 10 his original 
level or disability. and 00 January 28, 1986, 
eacit cord was reinjected. with 3.75 U IOxin. 
Benefit pt:rsbled lhrough June 19S6. 
e- 2: 56-year-old woman wtth orvlJlllft· 

dlbul.lf dyttout. wttll mId·rlldal OJU..pse. At 
the !lie of 50, her loose upper leeth-caps 
were replaced .... i\h a denture. Al age j2. 
her jaw began to move in~'olul)l.lilyresult· 
ing in sustained clendung. Symptoms pro· 
gressed and her upper IUms were IlIccrateo 
by thl: bottom leeth. At aae 53, she hlld dif­
ficuJly brealhing rhroujh her nose and her 
faciaL appearance had changed. facial Jl­

ray~ showed p..,.,ssure resorption of the Ill­
veolus bonc and paiaLe wilb midracia..! col­
lap!e. Al age 54 there was severe denchina 
cllused by forceful and sustained cootrae· 
Lions of the ternporalis lUld mauctor mus­
des She could open her mouth pal1i..ny bUl 
could not sustain mouth Op"'ning for greater 

!han J sec; tonrue protrusion was Jimil.ed 
because of jaw clenching. AUemptiDg to 
talk increased cleDchinB with spread of <;on­

tractions to zy&omaLic muscles. Oroman­
dibular dYlll.onia interfered markedly with 
ealin&:ilnd spe.akiI!i. aDd she lost 30 lb. 
PhannwJlog:ic treaunents wi!h multiple 
a.II"""1S rcsulled in modest benefil and di5­
U1:saing side effed! including deprcssion 
lUld sedation. Maximum improvement Wa.<! 

achieved with II. cOJDbination or elhopro­
pazine 450 m,sIday and lithium carbonale 
450 rn&fday. On thi! regimen there was ror­
getfulness; lower doscs or ethopropazine 
wen: mel wtlh increaled dy1tonia. and 
hiiber doses resulted in diarrhea. 

At age j6. on December II. 1~S4. each 
masl5eter was i.lUected wifh 12,} l BO'l'OX 
di\pided into five separate sites. AlLhough 
the maaseters weakened, there was only 
slighl clinical improvement. The following 
weeJr, we injected the anterior lcgmenl o( 
each lempor1llis muscle wilh 12.} U 
BOTOX divided into five s6pllIale sites, 
Wilhin I week there wal marJred impeo\pe­
ment in speech and ellling; duration o( 
mouth operuo, wa~ prolODged. Sllc subse­
quently regained 30 Ib lUId bas been able to 
discontiltUC 111 medicines; memory became 
norma..!. Reconstructive facial surpry. pre­
viously not possible because of involuntary 
jaw 1II0~·emenls, wu inWa/ed. 

Mikl symptOms re!urned. an<l on April 
16, 1985. we reiojected each ll'Ulsseter (4j 
U) and lemporalis (20 U) musch: wjlh u­
cellenl relief of sympl.oms. In aa effor1 to 
-provide maximum relief during ~onstruc­
Live sura:ery, masscfer' and temporali we~ 

reinjected on Jooe 14, 1985. July 25. 198j, 
August I. 198j. and Ocl.ober 24, 198j. Re­
conSlnx:t(ve surgery continued; muscles 
were iJVected Of! Febrnary 6, 19&6, Benefit 
confinued through June 19116. Whereas she 
estimated about 70% disabilily prior to 
treatment, she il now functioning with only 
an estimated 2j% disability. 

C.., 3: S7-yar-old man 1II'11b lIenoRnl­
phCf"I. dyslODbl (an attupalional crKmpl. 
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Thi~ court slcnographer developed diffi­
cUlly with stenotyping at aa;e 49. His iwlds 
were normal al resi. As he beaan 10 type, 
the ruiddle finaer of the left han.d u\ended 
at the IDeI!l.l;arpo-phaliU\i:eW (MP) joint wilh 
the fourth and fifth nnllcrs ncxing at the MP 
joints. UswUy, if he slOpped typilll for II 
lew seconds. lite 5USlaiDed Ipum disap­
peared bUl Jometimes he had to force the 
middle finger down. He had no problem 
playing piano or wrililll_ Biofeedback re­
laxation therapy and drug (rial~ wilb anti· 
o;;holiner:sics, tllrbo.mazepine, clonau.PlUn, 
baclofen, and VlI.Iproll.1e were of no benefit. 
He had been diS>l.b!ed as a stenographer for 
7 years. On November 1, 1984 (age 17), 
u(lder EMG guidance, lhe extenll(lf digito­
rum communus (EDCl mthe left middle fln­
ger wn~ idenlitied and 2.5 U BOTQX was 
injected into each of 10 siles along (he 
length of lhe muscle (total.l.'l: U). Thl:R wn 
weakness of middle fioger eXtension within 
12 houn after irijection; maximulQ wellk­
ness occurnd in 2 days. By November 16, 
1984, he W\lS able to slowly raise the {Inger, 
bUI it remained below rb.e horizoDJ.a.l pane. 
Slrenglh gr"d.dually improVed; by lan\JllI)' 
14.1985, hecolild steflOtY))e wilh only me 
mislake!!. Whereas prior to ifljeclions.lhere 
weft 8~% typing erTO£3, his post-injection 
status revealed only ~% \Q 10% errors. Ex­
aminalion on Febrv8J"Y 7. 1985 showed mid­
dle fln,ger exlension Was easily ovu<;ome 
but funclional. EthoproplI.tine was added 10 
hi, regimen. Follow-up II months aCler the 
i'liec(ion revealed lha! OrJ. ethopropuiae 
200 rngIday he W8.! able [0 work: in hi' oc­
cupation; be ~ previously unrnponsive 
to this medication. Disability returned in 
early November 1985:wd 00 November 24. 
1985, we irtjecled 2.5 LJ BOTOX inlo three 
~ites (lOlal, 7.5 U) liking the EDC. Two days 
laler, his finger became wellk. and it ft· 
mairw:d ill 45" below the hOrilOnlI\l. All 
medica.lions were diseontinuad, all.d be con­
tinued to worlc. in the courtroom. Within 6 
weeks, he could bring the finger (0 lbe hor­
izontal. By January 1986, dystonic hyper­

ex(cn~ion beP'110 interfere al1houah not to 
the prei~enion severity. 00 January 30, 
1986, we injected 2.' U into tb.e EDC. The 
fiDier wellkened; slrcngth gradually [C· 

tllrIled over 8 weeLs. Qinical benefit per· 
sisted through June. 1986. 

Cue 4: 50-year-old WOIllBlli with paintul 
tonIroIlls. Thi5 woman developed torticollis 
at JBe 4S; pain has bun a prominenl com­
pLaint. At &Ie 53, she had a spontaneous 
remission for 8 months. Trihe;{yphenidyl 
and (Sinemet) resulled in only modest ben· 
efit. She developed IICvere pain at the mus­
cle insertion at the left maStoid procen. On 
December 3. 1985. we iDjected 82.S U 
BOTOX inlO the len slernocieidom8.Stoid 
muscle; there was 8S% pain relief within '2 
day\. On January 7, 1986, an sddilional ISO 
U Were iqjected into c.he left and righl tea­
pezei resulting in additional benefit. Benefil 
penisled unlil April 1986 When p:UrJ. grad­
ually bepn to return. 

A.aIysIB of HfI'.e1 oll~eeOoru; 

The mean IlUmber of visits per treatment 
period (Table 3) variad from OM in palienl.s 
with PSP to J.4 in patients with torticollis. 
Mo~t patients with blepharospasm required 
one or lWO visiu. The mean dose of ooxin 
injected inlO each region per treatment pe­
riod varied froU! 10.5 U for laryngeal. dys­
lOni.. 10 276 U fo.- tortieollis. 

Approximalely twuthirds olpalients with 
blephlll'ospasm aM torticollis had improve­
ment (Table 4). In the three patients with 
b1cphllJ'Ospasm usociated with PSP. there 
Wal 00 berLefil from the toxin despite 
marlc.ed weakncll of the orbicularis mus­
cles. Toxin injections provided significanl 
motor benefilln three of four patients with 
OMD, all patients With dystonic adduclor 
dysphonia. two of three patients with limb 
dy,tonia. the patient with tongue dystonia, 
agd all pSlienl.s with bemifBcial. spasm. 11 is 
IlOteworthy thai some tortlC(lllis patienls 
with only minimal obvious objective motor 
bellefir expressed meaningful subjective 
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.@:h nQl to T2hl" l. AII4Iyl!.l oj"lr,allfllult pflriodJ (TP) ...j,h bOI/llilWlIt ro.rJ" 

lUllry 30. 
:DC. The 
ua!Iy n:· 

No YlliWTP Do"m 
Di.ord~r - m~"'" _~U ""'diUl 

rlefit per-

h painful 
lorti,ulli~ 

,ent com· 
·ntaneOU$ 
Ipheni.ll.yJ 
de~1 ~n· 

Bl"pbarospaom: Idiopathle I.' U 41.J ~'.6 
willi PSP" L' 0 MU ~l.] 

Tarticnllio: idiopullic U ,., l1'6Z Z41,' 
"'lib ....1aiaI ",yocl""". ,. l4O.0· 

OrornandibuJac dystonia .. 
" 

!1U ."
~dYltonia. U 0' Ill.' •••
LUnb,EHLo~io~~m 1.1· ,., ~1.7· "s~oOlP"lpbcr'. dy5lOllia. LO" 16.]' 

post-Ilmke blind dYllllma. J.O" "l.o· 
Lingual dy.loo,a. ,. llJ.o' 

the mus­ He-miCac;"'l.pa.Ql U U 17.1 Z6.l 

)(;,,~s. On 
81.5 U 

(OJ 0'" patient in caeh ~JOI)', nllll1bcr (Jf vio.iu '" 2. 
o (PSP) pr08l"••iv~ ~lIpoanl.cl.,.r paI.y; (EHL) UIC'Il6/)r llalliell. WlII\ll. 

omuloid 
:' within 2 
:ional 180 ctinic:al improvement in daily livins. For For further analyHi, we segreial.ed Ihe 
right tra­ some, the jn:atest beoefil was from relief palicnts wilh blepharospasm and torticollis 
t. Benefit of con,tant pam. In lilddilion, the patienl inlO none/mild and moderate/marked ben­
,ain grad· with a dYiitollic h8l1d (iln example at de· efit (Table 5). Among the patients with ble­

layed-onset dytlOniil {l7,18)1 had only pharospasm, day, 10 peall. responJe wa..s be­
minor motOr improvement but significant tween 5 a.nd 7 day" However, Wherea5 tlle 
pain relief. whole group experienced about 11 weelu' 

Of Ihe patic:nl~ with e.neutial blepharOJ­ benefit, lhe iood responders were ulidied 
;realmenl plUm, 69')E> bad meMlin&fuJ bendil (Table for nearly 13 weeks, a~ poor felponden 
1 palients 3). Among the LOn.lcollb patients, 64% de­ experienced benefit for an aver&ie of 7 
DrticoUis. rived mc.actinaiul benefit, and 73% of dune weeks. Among the torticollis patients, omel 
. required wilh pain hlild n:lief. In both l"'upS, about of relief ....u slishdy later by I day in the 
: of toxin 75% stated tllat Ihe toxin was preferable n:sponders, and peak relief of ~ymplOms 

.ment pe· over medications previously u:sed 10 treat was also ,Iigbdy prolonaed. In this group. 
ielll dys­ tneir dysronia. duration of benefit wu about the same, 

Icntswilh 
iruprove­

Table 4. IVwmbtr of par/tllll ,Aowl'll bt"<!ll from illifxllQIl.1 ...irA bllf/lllllilm tOI./fT" 

enl~ wilh .O~ ""sr, !here Di.onler 1 f-Il f­ 2+1] ... 

, despite BLopharo.pqm: idio....thic ,." ".."lTlS mu~· ....tb PSI'" '"ignificant Ton:ieoUis: idiDpa.!hic ",,, (64%) ]4/19 (74%1W,enls with with palatallllyocloolWI 
Ommandlblliar dYllonia '"adductor La.-yll[lC-&l dllllOlIio. YJ 

~ith limb Limb: EHL lpub' ill pukiDsolLiIm '" '" dystonia, 
lteDo,rapho:r'. dyuOllia U, 
jlolt-lr.rokc buld dy.tOllia W, '" asm, [t is LilllllllJ drot.o,,;' U, 

patients Hll1Difadal,pa11n ., 
ve molor • B~ndit ~ II ~lloliu b-..u b"_' poriuoWpar.icnl.; 2 f­ - 1IlOdc.n.""; l f­ mmc.d. 
ubJeclive 
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Table ,. Rtllt/ of mOlor JY""P1(Jnu' 

being 10.8 ...eck~ \,In aYCiol.ge, in all groups. 
Frequently, palients requesled reinjection 
before rhdr neurologic condition returned 
to baseline. Some patient~, and in particular 
those with dysloni,; Ildductor dysphonia, 
cll.pcrienced mOl"c pcTliiUenl benefit and re­
qUIred rei~jcl;lion at IC~9 frequcnl mlervab. 

Adverse effctts (Table tI) wne e:ll.pc'ri­
eneed in II small STOUp of patients. Thc"ee 
patients with blephllJ"os~sm bad conjunc­
livitis and all occurred during the early 
phase of the study. The conjunctivitis ~_ 

~pondcd idpidly Lo opbUl.almic antibiotics. 
F-iShl developed ptosis, likely related La dif­
fusion of to:ll.in imo the levator palpebrae 
muscle; lhis resolVed in all, and more rap­
idly than eventual decay ofbenefiL One pa_ 
tient had ~ enlropion, which also resolVed 
as mus.::Le strength of the lower lid returned. 
Two paLien!s with lorticollis complained of 
an clcc~si"eJy weak or floppy neck. One 
tonicollis patieut elperienced a clinical 

Table 6. AdvIITSf' t!ftefS ""ill, t>"r,,/irwlfl IO.lu. 
illite/ion 

BlephllrQ,pa.m: C"'litlftCl;\l11 il ),., (1¥l,J 
pIO';. &14) Il'l'llJ 
enlm!,"," L~) 0"'1 

OromandibuJar: BOor 
Torhcolli.: weak nod "'...c.... 1I2l! 

alllibod~ (Ol1ft,4UOO 2121 

L.irynllUl: In.:uio"' U da~l) mild ohllkill,l. ODd 
"'Il'inorioo 1l] 

Limh; ••cc.,in kIcaJ weakM's I." 
lFucnoliud fv,riau. 1/3 

H.JnI!aQaI ,""'SftI: ~ilue 114 
woopy lip 114 

Weeki durlltion 

2.7 lO-.llj 7.~ (1_42) IU (1)...)4) 
U «(l....lO) 7,6 (J--42) 12Jl (2-:W) 
2.9 (0-7) ,.] (2-8l U (1)....21) 
l.J (1-9) '.7 (1-)4) ID.I (U--)(,l) 
1.1 (0.5-111 7.2 (0.'-") 11.6 (1_10) 
U (1-7) l.2 (2-71 9.7 (3- (6) 

1l1cphilr.,spa.m (am 
",odcr..llOimarlu:~ ""pon.. 
pone re..pon~ 

T""ic<>Jll~ 
moder:l\efll\lll"~cd "'.poo.., 
poor ",'!>OnSO': 

wor&c:ning early in the TP caused by io.icc~ 

tioo of anlalonist mllScles; this resolved 
with injection of (hi: appropriate agonists. 
In Iwo lorticoUis putienls, antibodies were 
delected using an ill vi",o mouse assay (Dr. 
Charles Hathaway, CellteJ for Disease Con­
trol, Atlanla, GA). These patients became 
refractory to subsequ£lll il\iections. The pa_ 
tienls with dy~lonjc adductor dysphonia 
typically experien.ced 1 10 J days of slilJbf 
choking and aspiration; thert: were no pul­
monary compliCiltions. Ont: patienl with 
limb dystonia, and one with hemifacial 
spasm complained of fatiaue. The man with 
stenOgrapner's dystonia initially tw:I an r;l­
ceuivcly weak 
spasm patient 
droopy lip_ 

fQl£er. 
developed 

One 
a 

hemifacial 
transiendy 

DiSCUSSION 

Previous investigaton (7-15, Table 7) 
have cOllceolnl.ted on usinllocll il\iections 
of BOTOX fOC' (hi: treatment of blepharoa­
pasm and torticollis; in addition 10 these dis­
orders, we abo emphasize the value ofrhis 
lechnique in treating other disabtitlf focal 
dysloruas. We have found local injections 
ofbotulinum loxin valuable ill celievina dis­
abling dyslonic spasms when limited to one 
muscle or a small ifOUP of muscles. Ai­
though our re~ull5 ~ iirru1ar to those pub­
lished for blepharospasm, we found a 
alTVl1ler percentage 01 palienls with signifi­
cant benefit. lbis is likely becallse of our 
slnn,.enl criteria, groupina the "mild ben­
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Table 7. lUponl 0'" lreallflrll/ ...illl oolllliltMm lo:till" 

T". HemiCaciol 
, J~m'''''n _I,.mhon (fti'. no ) s_, ..... T," 010:10 Vocal. Limb T.... Ip""" 

,(ij_~4) F~h ~l aI., 19&4 (7J OL 
(2-541 T.oy el1J .. JS'8' (11 OL , 
lfl-!JI .sc.on.1 oJ., 196~ (91 OL 

" " 
(J '-lO) ScholT el II., 1'J8S (\0) OL " 
d-Xl) El.ltmI dt lWu Ruud, 196j (II) OL "
 
\.\-J~l MauncUo, 1'il8~ (11) OL "
 

Savino at ill_, 1S'83 (.~) OL " 
Fun .1 11., 1m tOJ O' (~l~ " 
T.ui., at., lJiIIU (I') D' 
Perman "' oJ., 1916 (l4) OL D " 

" 
BriD Cl It, 1':Ill7 <pre••'" .""Iy) OL .. • ,, •

by injec· T•• , O' ~ " •
 
re~olvcd 

, OL " "
 
agonisu. 
dje.~ \W:re 
SillY (Dr. 
~a.~e Con­
s became 
.;. The pa· 
ly,phuwa 
. of slight 
'e no pul· 
ient with 
lemi[adal 
man with 
ad an ClIi­
,em,facial 
'llnsiently 

Tahle 7) 
injections 
lepharos· 
these dis­
lie l}fthis 
hns toeal 
Injection~ 

eying dis­
ed to one 
;des. Al­
lose pub­
fOllnd a 

III ~;Ilnjfi­
5C l1f OUT 
.nild ben· 

"IOL) opto 1&beI Iwdy; (DB) "~bk-blind 'LIldy; (Bkpb) b"'phar~ltI; (Tort) lGI'IicoJlll; (OMD) llroman· 
dibu,,"r dy!lDTlia. 

• In<:ludod in pruc"••rudy. 

e[il" patienls in the poup ....itllo'" sipi(j· 
Canl benefit. lfthese were iocilided with we 
moderatelIl\Q.l'lt::ed benetil group, lhe per­
cen.tage of patients improved would be 83% 
for blephMo$pasm and aN for torticoDi~. 

In con,""! 10 surgery, in whkh interrup­
tion of nerves 10 lhe involved rnullCle$ may 
n:sult in complele and permanent weak· 
ness, tbe approach ofchClrtically weakening 
suslll.ined conuactionl has advll.lltasn. 
First. the injectioQ$ llTt performed with the 
patient awake; !he muscle can be identified 
and irijected under EMG control. thereby 
lending precision to the procedun:. Second, 
graded responses of weakening of th.e mUll' 
cles can be oblll.ine.d by using low dosqes 
initi.ally and theD n:peating the i.qic.ctioDS to 
achieve the de!ired n:Sull, After timuing 
the do!iC needed to obtain the optimum 
amount of weaknen, one can use thll. de· 
lermined dosage for future injections, u the 
toxin's effecl di~sipatcs. Third, i!loo much 
local weakne.iS i:;; induced (e.•. , Cases I and 
3), stmllJlh gradually relum, 8Qd the we... 
£leu is not permanent. Founh, drulS can be 
u$ed ~imult&J1eously, lI.$ with Cue 3, who 
wa~ originally unresponsive 10 high doae an­
ticholinefiics (9), and later respol\ded weU 
(ocvenheleu, he prefeTTed wllin to drug~). 

Fifth, the procedure is simple and accept­
able to the pallenls, and lbey were satisfied 
wilh Ihe result. Sixth, it docs 001 have the 
added risk of leocnJ. anesthuia with sur­
gery. And sc:venth, the proc.cduTe is less 
coal1y tha,q IW"gCry. 

In coll:ua,c 10 systemic pharmacotherapy 
wiw cognitive and sedative side etIects, 
IocaJ inj~liolls IJf BOrOX were withoUl 
clinically aigniftc-.nl sysLCmic $ide elIects in 
all patients e,,;ccpt the one with limb dy!­
tonia wbo fell generalized fatigue alkr in· 
jections. 

It is too soon to 5Ily bow ofieD injections 
Deed to be repeated or if then: will be any 
IOI\&'lerm adverse deets. Experience with 
multiple injections of the orbicularis oculi 
muscles for blepharospum suuest! thai in­
jections are required approximaEely every 
3 months (101, although ibis is quite variable 
in our experiCflce. It .appears that p,atienls 
with laryngeal dyJtonia require subsequent 
iqjections aE 1C8~ frequent inlervals. 

A11hOlJPz 00 persisteol side etIects. from 
BQTOX injectiODS have occurred in our ell' 
penence, .....e (20) ROO Sanders et aL (21) 
have reported a subclinical defect of neu­
romuscular Ull.nlmissioll seen on single 
fiber dectromy08Olphy of"limb muscle, dis­

------- ----~,,-~--~-, 
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tal to the site of injection. The patient with 
parkinsonism and laC dynoniil dtveiopcd 
fatigue after two series of illitctiom•. Pt> 
fectille di~tanl neuromusclliar translDinion 
was !l.cen after the fir~t symptoms (second 
treatment period), but thi!> defect wu no 
mure scvert: during the ~crond episode of 
faHgue (!turd ueatment period). The pro­
duction of antibodies sugge,ts that the lOxin 
solution is immunogenic, and we C8lItion 
lhal !beon:tically patieDts have a risk of de­
veloping addilional immunologicaJly me­
diat~d Tuponses ,ucb as anaphylall:i,. 

Clinical e~pcricnce With the to:dn sug· 
gC!t~ many avenues for fun.her resea.n:h 
into the pathophYSiology of the re,ponse. 
For instance, in blcphacospasm, tDe de­
crea!>e of the lypicaUy increued eyeblink 
rat~ seen is not fully exptaiQe.d by primary 
muscle weakenilli. IllS nOI dear wby some 
patients do no! respond, ellen in the PRs­
encc of marked local weakening of affected 
muscles, Finally, there are DO 101ll-lerm 
human or animal studies elaminina the ef­
fect ofrepeated exposure o(toxin on muscle 
analomy and physiology oc on Ihe neuro­
muscular junCliun. 
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