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Dystonia is a neurologic disorder char-
aclerized by abnormal involuntary (wisting
movements that tead to be suslained and
can reswt ia abnormal postures. Symptoms
usually begin as a focal dystonia involving
b single cegion of the body. Spread to other
body regions is commonly seep in child-
hood-oasct dystonia, but the disorder teads
to remain focal with adult-onset {1). Ex-
amples of focal dystonia are blepharospasm
({involuntary eyelid closure), oromandibular
dystonia (OMD) (involving facial, jaw, and
tongue muscles), torticollis (neck muscles),
writer's cramp {actioo-induced involve-
ment of hand and urm muscles); and vocs)
cord adduclor spaam (2,3). The eticlogy of
dystonia is usually diopathic but ¢an be
secondary (o other disorders (4). Treatment
with medications usually results in an in-
complete response and is Frequently unsuc-
cessful, Peripheral surgical therapy is avail-
able for some focal dy1tonias and includes
myeciomy and facial nerve iesigns for ble-
pharospasm, cervical rhizotomies for tor-
ticollia, laryngeal nerve section for dystonic
adductor dyspbonia, and tendon transfers
for limb dygtonia. Often such procedures
result in only temporary relief or bave unp-
acceptable complications.

Botulinum xin (BOTOX) acts presy-

naplically at nerve terminals to prevent cal-
cium-dependent releasc of acetylcholine
(5). When igjected locally, the cffect is that
of a chemical denervation. Injections of
BOTOX locally into extraocular muscles
for reatment of strabismus (6} and subcu-
taneously over orbicularis oculi for ble-
pharospasm has proven 10 be effective in
many cases {7-14}. This strategy has been
extended to treatment of hemifacial spasm
(7.8,10,12,15,16) with simijar encouragiog
results. We have exteaded this approach o
additional regions and gow report using
local injections of BOTOX into Lthe appro-
priaic muscles for (reatment of disabling
focal or segmentel dystonia and hemifzacial
tpasm in 97 patients.

MATERIALS AND METHODS
Patlenty

The study was approved by our Instity-
tional Review Board, and all patients gave
writien informed consent. Patients under-
went a comprehensive neurologic evalua-
tion. In cases of dysionic adductor dys-
phonia, direct laryngoscopy and laryngeal
etectromyopraphy (EMG) were performed.
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Table |. Patients treated with local injections
af barox (6/14/84 -219/86)

Dvsgrder

Blepharospasim: idinpathic
with PSP
Toticollis: idigpathic
with palatal myoclonus
Dromundibulsr dystonia
Laryngeal dystonia
Limb: EHL* spasm in purkinsonism
stenographer’s dystonia
post-stroke hand dystonia
Lingual dyslonia
Hamifacial spasm
Toral
Laost 1o follow.ap {4}, unrelable (3)
{blepharuspasm; orticollis 1
Total bor analysis

B e mwa~RBud Z,

“ (EHL) Exteasor hallicus bongus.

Moust patients had failed numerous phar-
macologic trials.

Nineiv-seven patients were trealed be-
tween June 1984 and February 1986 (Table
I). There were 46 with idiopathic blephar-
ospasm and three with blepharospasm as-
sociated wilth progressive supranuclear
palsy (PSP). Thirty patients with torticollis
were treated; 29 had idiopathic torticollis,
and one had symplomali¢ torticollis with as-
sociated palatal myoclonus. Four patients
had OMD, three had taryngeal dystonia {ad-
ductor dysphomia); Lhree had limb muscles
lreated: onc with extensor hatlicus longus
(EHL) spasm associsled with parkinson-
iym, one with stenographer’s dystonia, and
one with a post-siroke hand dyslonia; one
had tongue dystonia; and four had hemifa-
cial spasm. Excluding data on four patients
who were lost to follow-up and three un-
relinble historians, Lhere were 9% patients
available for analysis.

Toxin

Lyophylized borulinum A 1oxin (Qcu-
linum} was obtained from Dr. Alan Scott
{San Francisco, CA) and stored frozen
{ — 20°C) until reconstitution with sterile sa-
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line (without preservative) al the time of in-
Jection, The quantity of toxin is expressed
in units, where one unit (U) represents the
mouse LD-50. For the typical injection, a
dilution was performed to a final concen-
tration of 2.5 UA.1 ml,

Iajection technique

Injections were individualized for each
patient. In general, doses were divided into
2.5t 7.5 U (0.1-0.3 mi) aliguots. Toxin was
injected either subcutanecusly or inuramus-
cularly (Table 2). In all cases, a tuberculin
syringe was used. In cases where precise
localization of a parlicular muscle was re-
quired, a 25-gauge monopolar teflon-coated
hollow recording EMG needle was used,
and injections were performed under EMG
control.

Al the inception of the study, there werc
oo published standard guidelines for the
treatment of focal dystonias or hemifacial
spasm. In general, our approach was em-
piric, beginning with small doses, litrating
to the needs of the patient, and drawing
upon previous expericnce. in the eady
phase of the study, we hospitalized patients
with involyement of limb, tongue, and neck
because toxin was injected direcuy into vas-
cular muscles, and we were concerned
about exc¢essive systemic absorption, Injec-
tions into the tongue were initially diluted
in a solution of epinephrine/xylocaine in
order to minimize systemic spread. Sub-
scquently, all injections {or regions dis-
cussed in this report were performed in the
oulpatienl setting of Lhe Dystonia Clinical
Research Center or of the EMG laboratory.
Injections were performed by & neurclogist
excepl for laryngeal and lingual injections
when the ofolaryngologist performed the
procedure.

Blepharospasm

Injections were performed with the pa-
tient supine. The eyelids and evebrows
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Table 2. Disorders rreated with bandinum raxin injecrions®

EMG
Drisorder Mupcies injeciad Injectuon Lype Injection needle menlonng
Blepharospasa ochicutacs oculi S.C. 17 pauge w0
Torticollis SCM. vaperius, LM 77 gaugr no
Levaton scapili
Qromandibular iemparslia, masscisr [LM. 27 gauge mutliy*
Laryngeal vocalis LM 15 gauge ye&b
Limb sec lexr M. 29 gauge yes
Liogua} gEmeoglonsus, LM 27 qavge inirady*
hyoghossus
Hemifac:al spasm oridcularia occula, M. 7 gruge no
burtinalor

* (SO M) sternevieidomaswid; (5.0.) whertaneous; (LM.) isamuscular; (EMG) electromyogreat.
® Firnl pavient inigally injecied with EMG cottral; this was deemed ynnecessiry on folkaw-op injections

were cleansed with alcohol. Lojecuons were
subculaneous, Lypically inio the upper and
lower Lids, fiatexal canthus, and medial
brow. Injections were modified on follow-
up if additional muscles (such as coriga-
tars) were involved, Far instance, some pa-
tients had prominen. medial and lateral
brow contractions, and these were injected
with 2.5 to 5.0 U. Some patienis had a
strong residual tarsal component, and the
tarsal orbiculariz was injected after placing
a mews) shield {Berke-JTaeger: Storiz Instra-
ments, St. Louis) between the eyelid and
anesthetized comea.

Torticollis

Injections were performed with the pa-
rieat sitting. Muscles chagen for injection
varied according (o the degree of rotation,
tilk or hyperoxtension present, and always
included the obviously conuracting, symp-
tomatic muscles. Total dose injected was
proportional to size and apparent mass of
muscle present. For instance, in cascs of
head rotalion, the sternocleidomastoid con-
Urulateral and trapezius ipsilateral 1o the di-
rection of chin movement were igjected

with 43 U and 67.5 U, respectively, in di- .

vided duses of 7.5 U cach, Typically, on
folfow-up, i additional muscles were de-
lecied to be actively contracting, cansing

displacement of the bead, lhese were in-
jected.

Oromandibular Dysionia

Puacients witk forced jaw closure were
treated. With the patient sitting, masseters
and tomporali were injecied. Typically,
cach masseler and temporalis muscic was
injected with 40 U toxin in divided doses up
to 7.5 U cach.

Laryngeal Adductor Dystonia

Only patienls with adductor spacm dys-
tonia were treated. Patjents were initially
cxamined with the EMG/injection needle by
the ololarypgologist. The vocalis muscle
was identified (3) and injected, Small doses
(2.5-7.3 U/cord) bilaterally were typically
sufficient to produce a therapeutic effect.
The <onds were examined with direcq lar-
yogoscopy on each follow-up visit, and
lower doses (2.3 Ulcord) were used for sub-
sequent injections.

Limb Dysronig

Focal dystonias of fingers or loes were
treated. The dystonic muscle was identified
with the EMG/injection needle and injected
in divided doses.
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Lingual Dysionia

ln this case, the toxin was initially diluted
in epinephrine/aylocaine solution instead of
norma] saline becauvse we were concerned
abont spread of toxin Lhrongh the vascular
system. Subsequently, however, the toxin
was diluted in normal saline. With the pa-
tient recline, the genioglossus and hyoglos-
sus muscles were injected by the otolar-
yngologist in divided doses.

Hemifacial Spasm

The orbicularis oculus and buccinator
muscles were injected. The orhicularis mus-
cle was trealed with doses similer (o those
in blepharospasm; an additional 2.5 w 3.0
U was injected in divided doses in the in-
voived lower facial muscles.

Follow-up

A physician—patient contact was made
within 2 weeks of the injection ta report the
effect of injections and side effects. A ques-
lionnaire was administered Lo all patients
following treatment. The treatment period
(TP) was deflined as the inlerval during
which dose of toxin injected was litrated 10
achicve maximum effect plus the following
period of benefit. Treatment periods in
which active improvement was still present
were excluded from the present analysis.
We askcd about improvememt in motor
function and pain. Two scales were em-
ployed: a qualitative scale of none {Q), mild
(1+ )}, moderate (2 + ), and marked (3 + ) im-
provement; and 2 quantitative scale asking
the percent improvement for any treatment
period. We analyzed the relationship be-
iween the two scales in our population and
tound =z significantly hinear relationship (R
= 0.925, p < 0.001). Therefore, we relied
on the qualitative scale for subsequent anal-
yses. We determined the days to ontet of
relicf of symptoms, days io peak relief of
symploms, and weeks duration of benefit.

Side effects were tabulated. For a global as-

vacal ¢
sessment, we asked the question: “‘during fluenc,
this assessment period, is BOTOX better, On No
same, or worse than the medicines you have improv
taken to Lreat your dystonia?™” examic
Data were entered into a dBase 1 data- ing bug
base on our Compupro computer and sub- jected »
sequenlly iransferred and analyzed on the efit wa:
General Climical Research Center YAX-1V/ Januar:
750 computer usipg CLINFO software, retuen,
[98S re
RESULTS the rig|
bers ar
Case Reports plitude
mal. Ri
The [ollowing four case reporls illustrate injectec
technique and complications: There
Case 1: 63-yearsid man with dystanic ed- Januanry
ductor dyspbonia. AL 2ge 50, this salesman uary 26
developed biepharospasm with associated January
involuntary contraction of lower facial mus- 1985 re
cles. At ape 54, he developed noisy brealh- gravelly
ing which progressed to chronic hosrse- linued
ness, Examination at 63 years revealed a months
strained, tense, squeezed, occasionally on June
hoarse voice with intermirtent breaks and injected
pauses. He stated that this type of voice has persisie
interfered with his funciuioning as a sales- off. He
man. There was lower Facial muscle gri- level of
macing accompanying phonation. On indi- each co
rect and fiberoplic direct laryngoscopy, no Benefit
lesions were visualized, and the vocal cords Case
abducted and sdducted normally. No dibular
tremor or other movement disorder was the age
seen. Bilawerel laryngeal eleciromyography were re
of the cricothyreid and vocalis muscles (3) her jaw
was normal. Using the hollow recording/in- ing in s
jection elecirode and EMG gudance, the gressed
patient underwent a series of botulinum by the b
ioxin injections into the vocal cords. On ficuley 1
September 11, 1984, the right vocalis was facial a
injected with 2.5 U (0.1 ml); there was oo rays sh
significant clinical improvement, and indi- veolus |
rect examinston was unchanged. On Sep- lapse. A
tember 25, 1984, 20 U BOTOX (0.4 mi) were caused
injected into the left vocalis. Improvement tiona of
in speech was noted within 2 days; indirect cles. She
laryngoscopy revealed paralysis of the lef could e
e —
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vocdl cord. On October 30, 1984 there was
fluency of speech withoul breaks or pauses.
On November 27, 1984, the voice remained
improved but strain was retuming; indirect
examination rgvealed cord funclion retum.-
ing but still weak. The right vocalis was in-
jected with 18.75 U BOTOX in 0.3 ml. Ben-
efit was noted within 2 days and lasred until
January 10, 1985 when symplams began tg
return, [ndirect examination on January 22,
1985 rcvealed full cord function, EMG of
the right vocalis revealed decreased nurm-
bers and polyphesics with decreased am-
plilude, whereas the left vocalis was not-
mal. Right and left vocal cords were each
injected with 7.5 U BOTOX (in 0.3 ml).
There was slight choking on January 23 to
January 24 he had hreathy b ypophonia Jan-
nary 26 and Ianuary 27. Speech returnéd an
January 28 and examination on February §,
1985 revealied speech was fluent, somewhat
gravelly, but fatigued easily. Speech con-
tinued 10 improve and he was fluent for 4
months. Fluency gradually deteriorated and
on Jupe 25, 1985, (he righ! vocalis was again
injecled with 7.3 U BOTOX; improvement
persisted for § months and gradually wore
off. He did nol deteriorale to his origingl
level of disabilily, and on January 28, 1986,
cach cord was reinjected with 3,75 U 1oxin.
Benefit persisted through June 1986.

Case 2: S6-year-old woman with oroman-
dibular dystoniz with mid-lacial coflapse. At
the age of 50, her loose upper 1eeth-caps
were replaced with a denture. At age 52,
her jaw began to move involusisrly result-
ing in susiained clenching. Symptoms pra-
gressed and her upper qums were lucerated
by the bottom teeth. Atage 33, she hed dif-
ficulty breathing through her nase and her
facial appeuraace had changed. Facial x-
rays showed pressure resorption of the al-
veolus bonc and palate with midfacial col-
lapse. At age 34 there was severe clenching
caused by forceful and sustained contrag-
tons of the temporalis and masseter mus-
clex She could open her mouth pactially but
could not sustain mouth opening for greater

than | sec: tongue protrusion was limited
because of jaw clenching. Attempting to
talk increased clenching with spread of con-
tractions 10 zygomalic muscles. Oroman-
ditular dysionia interfered markedly with
ealing. and speaking, and she lost 30 b,
Pharmacologic treaiments with mulliple
agenis resulied in modeyt benefit and dis-
tresaing side effects including depression
aod sedation. Maximum improvement was
achicved with a combinaticn of ethopro-
pazinc 45) mg/day and lithiom carbonaie
450 mg/day. On this regimen there was for-
getfulpess; lower doscs of ethopropazine
wert met with increased dyatonia, and
higher doses resulted in diarrhea,

Al age 536, on December 11, 1984, cach
masseter way imjected wath 123 L BOTUX
divided into five separale sites. Although
the masseters weakened, therc was only
slight clinical improvement. The following
week, we injected the anterior scgment of
cach temporalis muscle with 12.5 U
BOTOX divided into five soparale sites.
Within 1 week there way marked improve-
ment in speech and eating; duration of
mouth opcning was prelonged. She subse-
quently regained 30 1b and has beep able 1o
discontinue ali mediciaes; memory became
normal, Reconstructive facial surgery, pre-
viously not possible because of involunlary
jaw movements, waa inilisted.

Mild symptoms retutned, and on April
16, 1985, we reinjected each masseter (45
) and temporalis (20 U} muscle with ex-
cellent relicf of symptomas. In ag cffort to
provide maximurm relief during reconstruc-
Live surgery, masacicrd and temporali werc
reinjecled on June 14, 1985, July 25, 1985,
August 1, 1985, and October 24, 1985. Re-
consiructive Surgery conlimued; muscles
were injected on February 6, 1986, Benefit
continued through Junc 1986, Whereas ahe
eslimated about 70% disability prior to
treatment, she is now functioning with only
an estimaled 5% disability.

Case 3: 5)-year-old man with stenogrs-
pher’s . dystonia (an Ocrupational cramp).

i m e e — e e ——— e T ——
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This court stenographer developed diffi-
culty with stepotyping at age 49. His hands
were normal al resi. As he began 10 type,
the middle finger of the left hand exiended
al the metacarpo-phaiangcal (MP) joint wilth
the foirth and fifth fingers flexing at the MP
joinis. Ususlly, if he stopped typing for 2
lew seconds, the sustained spasm disap-
pearcd bul sometimes he had to force the
middle finger down. Hec had no problem
playing piano or wriling. Biofeedback re-
laxaton therapy and drug trials wilk anti-
cholinergics, rarbamazepine, clonazepam,
baclofen, und vulproate were of no benefi,
He had been disabled as a stenographer for
7 years. On November 1, 1984 (age 57),
uvader EMG guidance, the extensor digito-
rum communus {EDC) of the left middle fin-
ger was identilied and 2.5 U BOTOX was
injected into each of 10 sites along the
length of the muscle {total, 23 U). There was
weakness of middle finger extension within
12 hours after injection; maximum weak-
ness occurred in 2 davs. By November 16,
1984, he wus able to slowly raise the finger,
but it remsined below the horizomal plane.
Strength gradually improved; by January
14, 1985, he couid stenotype with only rare
mislakes. Whereas prior 1o injections, there
were 83% 1yping errors, his post-injection
stats revealed only 3% 10 10% emrors. Ex-
amination on February 7, 1985 showed mid-
dle finger ealeasion was easily overcome
but funclicral. Ethopropazine was added to
his regimen. Follow-up 11 months afier the
injection revealed that on ethopropazine
200 mg/day he was able to work in his oc-
cupation; he was previpusly unresponsive
to this medication. Disability returned in
early November 1985 and on November 24,
1985, we injected 2.5 U BOTOX into Lhree
sites{lotal, 7.5 U) along the EDC. Twodays
later, his finger became weak, and it re-
mained at 45 below the horizontal. All
medicalions were discontinuad, and he con-
tinued to work in the courtroom. Wilhin 6
weeks, he couid bring the finger to the hor-
izontal. By January 1986, dystonic hyper-

exicosion began o intecfere although not 1o
the preinjection severity. Owo Janpuacy 30,
1986, we injected 2.5 U into the EDC. The
finger weakencd; strength gradually re-
turned over 8 wecks, Clinical benefit per-
gisted through June 1986.

Case 4: 50-year-old woman with painful
tordeollis. This woman developed torticollis
at age 45; pain has been a prominent com-
plaint. At age 53, she had a spontanequs
remission for B months. Trihexyphenidyl
and (Sioemet) resulted in only todest ben-
efit. She developed severe paio at the mus
cle insertion at the leR mastoid process. On
December 3, 1985, we injected 525 U
BOTOX into the left stermocleidomastoid
muscle; there was 85% pain relief within 2
days. On January 7, 1986, en additional 180
U were injected inwo the left and right tra-
pezei regulting in additional benefit. Benehit
persisted unll! April 1986 when paia grad-
ually began to return.

Aaalysls of Effect of injections

The mean number of visits per treatrnent
period (Tabile 3) variad from one in patients
with PSP w0 3.4 in patens with torticollis.
Most patiegts with blepharospasm required
ope or 1wo visits. The mean dose of toxin
injecicd into cach region per treatment pe-
riod varied from 10.5 U for laryngeal dys-
wnia W 276 U for torticoilis.

Approximately two thirds of patients with
blephurospasm and torticollis had improve-
ment (Table 4j. In the threc patients with
biepharospasm associated with PSP, there
was go benefit from the toxin despite
marked weakness of the orbicalaris mus-
cles. Toxin injections provided significant
motor benefit in three of four paticnts with
OMD, all patients with dystonic adductor
dysphonia, two of three patients with Limb
dystonia, Lhe patient with tongue dystonia,
aql all patients with hemifacial spasm., It is
noleworthy that some torticollis patients
with only minimal obvious objective motor
beoefit cxpressed meaningfiul subjective
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Table 1. Analytiz of ireatment periods (TP) with botalinum toxin

Ro. visitwTP Dose/TP
Dicorder mean meadian mean U median
Blepbarospasm: wiopathic 5 1.3 411 43.6
with PSP LD i 401 43.1
Torticallis: idiopathic 34 10 6.1 247.5
with palatal myoclonus Ea 0.0
Oromandibular dystonia 14 1.7 s 979
Luryngeal dystonia 1.2 1.3 9.3 2.4
Limb: EHL" spasm in parkinsonism 1.7 .0 &7 0
stenographer's dy slonia 1.0 16.1*
post-sireke band dystonia 3.0 5.0
Lingual dyslomia Fal p RN
Hemifacial spasm 1.3 1.5 7.5 26

() one patient in each caegory, numbser of visins = 1.
a (P5P) progreasive supranuclear palsy; (FHL) extensor dallicus laagus.

clinical improvement in daily living. For
some, the grealest benefil was from relief
of constant pain. Lo addilion, the patient
with a dystonic hand [an example of de-
layed-onset dysionia (17,18)] had only
minor moldr improvement bul significant
pain relief.

Of the palicnls with cssential blepharos-
pasm, &97% bad meaningful benefit (Table
3). Among the torticollis patients, 64% de-
rived meadingful benefit, and 73% of those
with pain had relief. In bath groups, about
5% staied hat the toxin was preferable
over medications previously used lo treat
their dystonia.

For further analysis, we segregated the
paticnis with blepharospasm and torticollis
into none/mild and moderatie/marked ben-
efil (Table 5). Among the patients with ble-
pharospasm, days to peak response was be-
tween 5§ and 7 days. However, whereas lhe
whole group experienced about 11 weeks
beanefit, the good responders were salisficd
for nearly 13 weeks, and poor responders
expericnced benelit for an average of 7
weeks, Among the torticollis patients, onset
of relief was slighdy later by | day in Lhe
responders, and peak relief of saymptoms
was also slighdy prolonged. In this group,
duration of benefit was aboul the same,

Table 4. Number of patienis showing benefis from injecilony witk dotalinum roxin®

Mawor Puin
Disosder 143+ I+0+
Blepharospaym: idiopathic M4l (6996}
with FSP* o
Tonicollis: idiopathic 18778 (64%6) 14115 (T486)
with palslal myoclonua &l
Oromandibular dystonia Ve
Laryngeal dystonia ¥}
Limb: EHL" spayin in parkinsoniam 11 11
stenagrapher’y dystonia L1
pont-atrake hand dysiooia ol Wi
Lingual dyslonia L
Hemifacial spasm L 1A

* Beoefil ~ mesn of beoolin Ex wll beatment perwadafparient; 2+ = moderate; 3 + = marked.
* (PSP} progressive supraaveiear palay: (EHL) extensor hallicus koagus.
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Table 5. Rellef of moior symptams*

Days @ oniet Drays W peak
Diytlonia averuge  (range) Weeks duration
Blepharospasm (all) 2 10-%) T4 (1-42) La (D=4}
moderale/marked response 24 @O 78  (1-4D) 129 (2-M)
PO rESprnse % -7 51 (2-8) T2 {0121
Turticolls LY (1, 1.7 (l-M] 0.8 [(1.3-)
maderate/marked response 18 @5-1 1.2 (0.3-4) e (1-1q)
PO redponsE 18 (1-T 12 (2-1 5.7  {3-t8)

¢ Yuloey capressod as means of mean Limefirestment period/patient,

being 10.8 weeks an average, in all groups.
Frequently, patients requested reigjection
berore their neuratogic condition returned
to baseline. Some pauents, and in pacticular
those wilh dystonic adductor dysphonia,
experienced morc persistent benefit and re-
quired reinjection at less frequent intervals,

Adverse effects (Table 6) were experi-
enced in a small group of patients. Three
patients with blepharospasm had conjunc-
livitis and all occurred during the early
phase of the study. The canyunctivitis rc-
sponded rapidly Lo ophthalmic antibiotics.
Eight developed ptosis, likely related ta dif-
fusion of toxin iato the levator palpebrae
muscle; this resolved in all, and more rap-
idly than eventual decay of benefit. One pa-
tient had an eruropion, which also resolved
as muscle strength of the lower lid retuned.
Two palients with torlicollis complained of
an cxecssively weak or floppy neck. One
tonicollis patieut experienced a clinical

Table 6. Adverse effecis with bortulinum toxin
infections

Blepharospasm: confinctivilis 343 (1%
plosic A4) {1998)
enlrmopion LA41 {29)
Oromandibular: none
Toricollis: weak neck musches L0
anlibody formation 224
Laryngeal: transient (3 days) mild choking, and
aspiration 371
Limh: eaccraive local weakness 173
weneralized futigue 173
Hemufagial spasm; Gatigoe 114
droopy lip 144

worsening carly in the TP caused by injec-
uon of anlagonist muscles; this resolved
with injection of the appropriate agonists.
In 1wo Lerticollis patients, antibodies were
detected using an ¢t vivo mouse assay (Dr.
Charles Hathaway, Center for Discase Con-
trol, Atlania, GA). These patients became
refractory to subsequeni injections. The pa-
tients with dystomic adductor dysphonia
typically experieaced 1 Lo 3 days of shght
choking and aspiration; there were no put-
monary complications. One patient with
limb dystonia, and one with hemifacial
spasm complained of fatigue. The man with
stenographer's dystonia initially had an ex-
cessively weak finger. One hemifacial
spasm palienl developed a transicody
droopy lip.

DISCUSSION

Previous investigators (7-!5, Table 7)
have conceniruted on using local injections
of BOTOX for the treatment of blepharos-
pasm and torticollis; in addition Lo these dis-
orders, we also emphasize the value of this
technique in treating other disabling {ocal
dysionias, We have found local injections
of botulinum toxin valuable in relicving dis-
abling dystlonic spasms when limited to one
muscle or a small group of muyscles. Al
though our resulls are simiar to those pub-
lished Ffor blepharospasm, we found a
smaller percentage of patients with signifi-
cant benefit. This is likely because of our
siringent criteria, grouping the **mild ben-
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Table 7. Reporit on treatment with botulinum toxin®
Type Hieph' Hemifacial
Authon {ref. no J Stady Meige Tort OMD Vocal Limb Tangue spaAI

Frueh «L ., 1984 () oL 19 3
Tsoy et al, 1983 (¥) OL L] b]
Scor et al., 1985 {9) oL ] .
Schorr et ., (985 (10} oL 17 3
Eiaton & Rosas Russell, 1945 (11) oL 34 .
Maynella, 1985 (17} oL ¥ 1l
Savino & ., 1983 [i46) 0oL, . i$
Fahn et al., 1985 ¢13) o] (L1 :

Taui ot al., 1945 (15) DB . 12

Perman ec al., 1986 {14} oL | : : - . - .
Brin ¢ al., 1987 (present viudy) OL L. M 4 3 1 1 4
Toml 2 DB 20 41 4 3 b1 l 3]

% 0L

* (OL) opea label siudy; {DB) daubdke-blind swudy; (Bleph) blepharospaim; {Tort} trticolly; (OMD) oroman-

dibular dystomia.
# Included im present shudy.

efit’* patients in the group withous signili-
cant benefit, If these were included witk wie
moderate/marked benefit group, the per-
centage of patienly improved would be 83%
for blepharospasm and 82% for torticollis.

In conrast to surgery, in which interrup-
tion of nerves to the involved muscles may
resilt iy complete and permanent weak-
ness, the approach of chemically weakening
sustained conuaclions has advantages.
First, the injections are performed with the
patient awake; the muscle can be identified
and injected under EMG control, thereby
lending precigion to the procedure, Second,
graded responses of weakening of the mus-
cles can be obtained by uwaing low dosages
jnitially and thep repeating the igjections 10
achieve the desired resull. After titraling
the dose needed (o obtain the oplimum
amount of weakness, ane can use thal de-
Lermined dosage for future injections, g3 the
toxin's effect dissipates. Third, if too much
local weakness is induced (e.g., Cases | and
3), strength gradually reiums and the weak-
ness is not permanent. Fourth, drugs can be
used simultaneously, a3 with Case 3, who
was originally unresponsive to high dose an-
ticholinergics (19}, end later responded well
(nevertheless, he preferred toxin to drugs).

Fifth, the procedure is simple and accept-
able 1o the patients, and they were satisfied
with the result. $ixth, it docs not have the
added risk of genecru]l ancsthesia with aur-
gery. And scventh, the procedure is less
coslly than surgery.

In coatrast to systemic pharmacotherapy
with cognitive and sedatjve side effects,
lacal injections of BOTOX were without
clinically significant systemic side edects in
all patients except the one with limb dys-
tonia who felt generalized fatigue after in-
jections.

It is 100 soon 1o say how often injections
need to be repeated or if there will be any
long-term adverse ¢fects. Experience with
mulaple ipjectiona of the orbiculars oculi
muscles for blepharospasm suggests thal in-
jections ere required approximartely every
1 months {10), although this is quite variable
in pur expencnce. [t appears that patients
with laryngeal dystonia require subsequent
injections at less frequent intervals,

Although no persisteni side effects from
BOTOX injections have occurred in our ex-
perience, we (20) end Sanders er ai. (21)
have reported a subclinical defect of neu-
romuscular (rugsmission seen on single
fiber electrom yography of limb muscles dis-
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1al to the site of injection. The patient with
purkinsonism and toe dystonia developed
{atgue afier two series of injections. De-
fective distanl neuromuscular transmission
was scen alter the first sympioms (seconsd
treatment period), but this defect was no
thore severe during the second episode of
faligue (third treatment period). The pro-
duction of antibodies suggests that the toxin
solution is imownogenic, and we caution
thai theoretically paticnts have a risk of de-
veloping additional immunclogically me-
diated vesponses such as anaphylaxis.

Clinical expercnce with the toxin sug-
gesls many avenues for further research
into the pathophysiology of the response.
For instance, in blepharospasm, the de-
crease of the \ypically increased eyeblink
rate secn is nol fully explained by primary
muscle weakeniog. It is not ciear why yome
patients do not respond, even in the pres-
ence of marked local weakening of affected
muscles. Finally, there are oo long-term
human or animal studies examining the ef-
fect of repeated exposure of toxin on muscle
analomy and physiology or on the neuro-
muscular junckon.
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