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ABSTRACT

Spastic dysphonia in & condition producing a struin-etrengle phonation. We have praviously elaselfied moss of these
patients as having focal laxyngeal dystonis, a disordar of central motor processing.

Tha inilial success of cocurrynt narve sectlon in many of Lthegs patients has been followed by recurrence of saymploms
in moaihs to years, Bilataral Involvemant of the voeal corda with hyperfunetion of the ponparalyzed voeal cord coald

explain these fallures

Injection of betulinum toxin (BOTOX) has besn affective creatmani far many facal dyatonias. Wa have treated more
than 100 patients with dystonia including five with laryngeal dystonin. All of the patients laryngeal had drematic im-
provemant after 48 to 72 hours; banafit lasted 3 to 9 monthe for each infection pariad. BOTOX injection ¢an be performed
an awake, ambulatory patiencs Bilateral ireatment and titration of dose can achieve the dosired degree of weaknees.,

Spastic dysphonia is a condition first deseribed by
Traube (1871} who thought this was a form of perv-
ous hoarseness. Critchley (1939F deseribed the voice
pattern as a condition in which the patient sounds as
though he were “trying to talk whilst being choked”
The pathophysiology of this condition remaias elu-
sive. Spastic dysphoniais now thoughttotake atleast
two forms: I. 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 voice especially at voicing onsets
{abductor type}. We have previously classified most
patients with “spastic 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 of central motor
pracessing characterized by abnormal, often action-
induced, involuntary movements or uncontrolled
spasma. Symptoms usually begin as focal dystonia
involving a single region of the body. Spread to other
body regions is commeoniy seen in childhood-onset
dystonia, while the disorder tends to remain facal
with adult-onset.! Examples of focal dystonia include
blepharospasm (inveluntary eyelid closure), oro-
mandibular dystonia (involving the face, jaw, and
tongue), tortieollis (neck muscles), and writer’s cramp
(action induced involvement of hand and arm
muscles).’ The etiology of dystonia is usually idio-
pathic, but can be secondary to other disorders.®

*Presented at the 80th Anaual Meeti ng of the American Lanmgologicl,
Rhinalogica] asd Owuidogical Scctety, Inc., Denvar, CO, Agril 29, 1987,
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Treatment of dystonia with medications nsually
results in an incomplete regponse and is frequently
unsuccessful. Dedo’ first performed recnrrent laryn-
geal nerve section as treatment of patients with
spastic dysphonia. Initial success of the treatment in
many of these patients later proved temporary with a
return of symptoms despite the continued paralysis of
the vocal cord.*® This experience is shared with nerve
section of branches of the facial nerve for therapy of
blepharospasm, and cervical rhizotomies for torticol-
lis. Qften these procedures result in only temporary
relief and may have unacceptable complications.'®

Wehave found that an effective alternative tonerve
section is the use of local injections of botulinum toxin
(BOTOX). BOTQX acts presynaptically at nerve ter-
minals to prevent calcium-dependent release of ace-
tylcholine.'* When injected locally, the effect is that
of chemical denervation, BOTOX has been used
extengivaly and effectively for the treatment of ble-
pharospasm.'?? Injections of BOTOX locally into the
vacalis-thyroarytenasid musele complex can be easily
performed using electromyogram {EMG) localization
of appropriate muscles.'

METHODS AND MATERIALS
Patients

We have already desctibed our initial series of 96 patients with
o variety of focal dystopias treated with local injection of BOTOX. "
Approved hy our lostitutional Review Board, all patisota gewe
wrilten informed conment. Forty-six patients had idiopathic ble-
pharcapasm, sod three had bhph-mpum sasociaced with pro-
gresaive aupramuchedr palsy. Thi.rty linats with torticallis were
trealed, Four patienta had eromsndibular dystaois, 3 had Imb
dystonia, 1 hed Hngual dystonla, and 4 had hemifacial speam,
Mast of the pauents have (ailed aumerous phermacologic trisls.

Five patients with laryngesl dyslonia were treamted with
BOTOX. Thesa patients were first evaluated with e staadard
history and physical examination including direct Iberoptic lar-
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yngoscegy with video recording, a complete neurclogical exam,
and a laryngeal EMG.

Toxin

Lyophylized botylinum A toxin (Qevlinum) was obtalned and
stored frozeu (-20 °C) until reconstitytion with atarile saline (with.
out preservalive) at the time of lnjection. The quanticy of toxla Le
expresaed inunits, where 1 onit (U represents the moune LD-50.

For the typical Injction a dilution was performed to 8 final
eonceniralion of 2.5 U1 ml.

fujection Techniqus

Injections were individualized for sach patient. [n geneval,
doses were divided into 2.5 to 7.5 U (0.1 w 0.3 m)) aliquats, A
tuberculin syringe was used for the injections, with a 23 gauge
monopolar tefloncoated hollaw EMG recording needls. All laryn-
geal injections were performead percutaneously, through the crice-
thyroid membrans and into the vocalis-thyrosrytensid complex,
an previoualy described.® All injections were performed with EMG
loealization of the appropriate muscles. Initially, injections of only
ane vocal cord were performed, but with greater experienca, we
began Lreating both voca) sords simultaneously withaut complica-
[=T\

Fodlow-up

The putisnts are askad 1o call within the firat week aftor the
injectisan. Typically, tha effect of the toxin takes place within the
firet 48 w0 72 hours. The patienta’ voices injtislly bacome very
hoarss or breathy with seme develnping mild aspiratjon when
drinking liquide. This £ffoct is generailly remnived within the flret
3 days, and the wice becomes stronger, and very fluent.

CASE REPORTS
Case !

A 50-year-old saleamun developed hiepharogpasm with asaosci-
ated involuntary eoptraciion ofihe lower facis) muncles, AL age 5,
be developed ooisy breathing which progressed to chroalc hoarse.
gese Examinetion s 83 yeaps of age reveeled a stralned, tense,
squeezad, occasjonally hoarse volce with intarmittent hreaks and
pavees. He stated that this type of wite has ipterfered with his
functioning as a salesman. There was bower [acial grimacing
acmpenying phonatioa. Qn iadirect and fiberoptic leryngos.
topy, o0 lesiong were seen, end the voeal cords abducted and
sdducted cormally. No tremor or othetr mavement disarder was
sear. Bilateral Laryngoel RMG of the cricothyroid and vocalis
rouscles was gormal. Uting the hallow recordingfinjection eler.
frode and EMG guidancs, tha patieut undsrwent s serlas of
BOTOX injectionsa 1nto the vocal cords. Ou Sepuamber 11,1984, the
right vocalis was lnjected with 2.5 U (0.1 ml); there was no
signifieant cljnical improvetnent, and indirect examinstion was
unchanged. September 25, 20 U BOTOX (0.4 mi) were injected into
the leR vocalis. Imgrovement was noted withio 2 days; indirect
laryogucopy revoaled parulysin of the loft vocal cord. On Ovtober
30 there was fluency of speech withaut bresks or pauees. Op
Novembory7, tha voice remained improved, bul plrain was return.
ing; indirect leryagoacopy revesled cord function retutning, bug
stlil weal The right vocalis was injected with 1875 U BOTOX ia
0.1 ml. Benefit was uoted within 2 days aod lasted unti) Jaouary
10, 1885 when symploma beguo to return. Indirect szamiguiion an
Jaauary 22, 1986 revealed full cord function. EMG of the right
vucalis revealed decreaned nummbers of action potentials and poly-
phasics with decreased amplitude, whereas the lofl vocalis was
oormal. Right and left vocal cords were each injected with 7.5 U
ROTOX (in 0.2 ml}. There was slight aspiration an the 1t and 2nd
day pastinjection. He had a breathy hypophonis on the 3rd and 4th
postinjection day. Speach returned by the 5th postinjection day,
and examination on Fobruary §, 1985 revealod spooch ta be fluent,
smewhat gravelly, and ensily (atigued. Speech continued to im-
prove, and he was fluent for 4 manths. Flueacy gradually deterio-
rated, and, yn June 26, 1986, the right vocalis wea again jnjected
with 7.5 U BOTOX; impravement persisted for 8 moaths aod
gradually ware ofl. He did not deteriorate w0 hia origloal level of
disability, and on Jaguary 28, 1986, each cord wan reinjected with
376 U of taxin Benefit continues to date.

Case 2

A 4Q-year-old woman with dystonic adductor dysphanie aod
tramor. She haa & paternaj aunt and counin with dysionis, and =
maternal aunt with aevere easential tremor and dystonis. In
sddition 1o dystonic adductor dysphovia, ahe han & oiid feft foot
dystonis, and writer's crarmp of the right arm. There is na tremor
in the hand with dystonia. A spastic, tremulous voice with breaks
and pauses was present during one choir rehearsal at sge 15 and
then rexolved unti! age 14 when it permagently returocd Exomni-
natlon st age 40 revealed s modernsely treynnlous volce with
occasional breaks and pauses; her voice appeared to catch at times,
The pitch was high. She rated har level of vocsl functicning st 25%
of normal. Treatment with propranak] wo 160 mg/day was without
banafit Trihexyphenidyl caused dizziness. Clonazepam up to 4 &
mg/day resulted in alight, transient benefit; higher doses had no
eflect. Tapering the last drug waa complicated by {nsamajis,
senzation of “speeding,” and muscle epanms in the lek (dystonic)
le; 8 mxintha were required to gradually taper the drug without
withdrawal symptoms.

On indirect and [beruptic direct laryngoscopy, no lesione were
observed, and the vacal cords abducted aod adducted normally,
Adductor spasma were noled on careful inapaction during veicing
onsets. In additicn, there were abngrmal rhythmical motions of
the supraglottic and glotlic structures on phonation suggestive of
a tremor. Lryngeal EMG of the ¢ricothyroid and vocalia muscles
revealed nn apodtanesus activity with normal aumbers, form, and
amplitude of mobor vail poteatials ou phoaaticn. There were
rhythmic bursts of activity at 10 Hz charscteristics of a tremar
disarder,

Vsing the bollow recordiag/injection electrode nod EMG guid-
ance, the patient underwent s serica of BOTOX Injections inta the
vocal cords, Qo July 9, 1986, 7.5 U BOTOX wan injected lato the
left vocalis muscle; there was no clinical effart. On July 23, the
right vocalis waa Infected with 7.5 U. She (elt hoarse after the
lgjection; within 3 hours the hoarseness bugan to resclve into
increased luency. On July 25, she noted alight sspiration of fluids,
and hypophonia; aspiration resclved by July 27. Repeat endoacepy
{July 30 revealed chat the vocal cords apponed each cther with lean
strength, and the cords appeared more relaxed, The glottic tremor
waa presént, albeit at a deceased amplitude. She noted & markad
(BD%) improvewent from thia series of Injerticas; improvemont
pernisted for 6 weeks, and then gradually began to wear off. A tria]
of 160 mg proprangia] provided no additional hanefit.

Reasseasment on September 24, 1985 reveaied her spaech was
back to baseline. She was injected with 3.76 U BQTOX into each
vocalis muacle. Slight henmeness developed the aext day, and
light choking ou fluids occurred oo September 27. Neverthelesa,
enhanced fluency was evident by Septeamber 26; thin waa assei-
ated with siight hypaphonia and difficulty with projectlon. In
describing her marked improvement (86%), she wrote, “these
injectiona have wilorded mw the momt congistent relief I have
experienced in parhaps 15 years or more.”

Beneilt began ta diminish to sbout 50% in B weels . However,
examination on January 28, 1986 showed her speech to be fluent
with occasional crueks, bhreaks, and quiver. The volume war
aarmal. At that time, wa Injeartad 2.5 U BOTOX jaoto tha rght acsd
AT5 U inte the left vocalis muacle, The patient recalled Lhe
reaction: “By eveniag | noticed a substantial iocrease in (luency.
I caa feel that my cords are not Incking as tightly as before the
injectiona, but as yet | have no aspiration.” By Japuary 31, she
uoted hypophonin snd slight choking on fluids; she experisnced
breachy aphonia February 1. By February 10, her voice begao to
fnin strength and she was able 10 “phoaate claariy” by February
1. “Some gpanticity upon initiating speech® began on February
17, but while on vacqation later that monih, she “was almoxt totally
froe of any concern shout my shility w speak.”

lmpravement persisted. but on May 13, 1986 examisation
revealed gruvelly speech, but, it was Quent wilh occasional glottis
stops. Yoca] tremor was heard an vawela; nha rated her lugctioning
at 50% of pormal. The right wocalia was Inlected with 1.26 U
BOTOX: there was wo effeci. The fallowing week, we injected
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TABLE .
Cage Studies: Botulioum Toxin [njections.
Ouher Yre. Vocal Ouration
Neurokyfic With Cord BOTOX Adverne of
Cane Age Bex Invaly t Sympt Inpocied Date Dose Effect Effacn Effacy
1 a3 M Blephurmapasm 13 R 9-11-84 25U (-3 None —
facial spanms R 9.95.84 200 {+} V.C. paralysis 2 montha
R 11-27-84 1875 U {+) Sl. aspiration 2 months
for 2 days
R+L 1-22-86 75U {+} Breathy hgfpa- 5 months
hanie— 3 days
R 6-25-85 751 (+} ane & moaths
R+L 1-28-86 378U {+} Nane 12 months
R+l 2.3-87 PEAS {4} None —
3w ¥ Dystogia of 15 L 7985 75U & None .
R arm, L leg; R 7-23-a5 75U (+) 5l. aspiration, 2 months
hand tremor L+8 9-24-88 3T U (4} hypo:ania 3 months
L 1.28.86 25U
R 1-28-86 375U (+} 3 daya 4 mooths
R 5-13-86 12507 (-} — —
L 5-20-86 28U (+) - 4 months
L+R 9.30-88 1257 (-} — -
R 11-13-86 25U {+) — to present
_ L 11-13-86 125U {+) - {52 mo)
3 a7 M Torticoilia 15 R 9.23-85 75U {+) —_ 3 months
writer's cramp L+R 1-7-86 50U {+) — 2.5 months
L+R 10-21.88 50U (3] — 6+ mantha
4 A F Torticollis 12 L+R 2-10-87 25U {+) — 2 moaths+
5 a4 F Head Lremwor 3 L+R 2-24-87 250 (+) 81, agpirvation 2 moptha

25 Uinto the left vocalis; this wus followed with further improve-
meuot which persisted for 3 monihs and then gredually woro off. A
repesl injection of 1.25 U into sach voenlis on September 30, 1986
had ng aflect. Injection af 125 U into the left and 2.5 U into the
rght vocalis on November 13 was met with marked improvement.

It shouid be noted that after the wcond series of injections, her
speech disorder never returped Lo the originel baseline level.
‘Whereas she ratad har pretreatment leve] of fancticning at 25% of
normal, her beat post-BOTOX level of functioning was 90%, and
worst level alter the toxia begaa to wear ofl was 50%. She was able
lo return to scheol for a counseling degree in June, 1986,

Cast 3

4 37-year-gld man developed torticollis, writer's cramp, and left,
leg dystonis at sge 19, Age 22, his voice became hoarse and
congtricted. Examination at age 30 revealed generalized dystonia,
including marked apeech Involvement. There wua marked con-
sriction of voico, with marked difficulty in spealding during
exhalation. The neck inflaled during speech because of increased
intrathoracic pressure.

On Seprember 23, 1986, we injecied 7.8 UBOTOX into the right
voenl eord. way & mar improvement in (fuency which
laated for 6 weeks. On January 7, 1986, we injected 5.0 U BOTOX
inta each vocal cord. A marked benefit was experiencced in 24 hours
and continued for 2'4 moatha. He was reinjected oo October 21,
1988 with similar results

Cane 4

A 24-year-old woman with cranial dymiounis This right-hapded
Nigerian woman was well until age 12 when she developed
shekiness and hoaraeowas of her voice. Thia way intermittant
initinlly, and it occurved primarily under streas. At sge 13, she
develaped involuntery head shaking with ssecciated tonic devia-
lion of the chin to the left and hewd tilt to the righl. Jioce age 15,
the ghaking and pulling became peristont. Vocal symptams
progressed and stabilized by age 17. When seen at the Neurologi-
cal Institute nt age 20, she had vecal tremor with severc breake
and pauses and & strained, squealky voice. Tortloollia wan presant,
Tfeated with trihexyphenidy!l, clonazepam, diphaahydramine,
diphenylhydantoin, diazepam, carbamazepine, ethopropazice,
raaylcypromanine, tetrabenczine, and e ue were aither of
no benefit, or resulted in side effects. Peripi neck syurgery
fesulied in only mild lmprovement in the torticollia.

Laryngeai EMG was normal. Fiberoptic laryngoscopy showed
sdducior apasms. On February 10, 1987, while oo 0o medications,
we injacted 2.6 U BOTOX into esch vocal cord She dewelaped a
alight sansation of cholking over the subsequent 3 days. This wes
associeted with a marked improvemaat in her speach fonctien.

Case 5

A B4-yesr-old woman presented with focal laryngeal dystonin.
Her lamily history ia remurkahle for her mother heving 2 head
remar beginning in her fifties; in her seventies her handwriting
became illegible. Her maternal grandmother had & hesd tremor.
No one ia her [amily had speaking difficultiea. The patient waa
well unti] age 52 when she was diagnosed ag baving carcvinome of
the left vocal cord. Thia was removed surgically, and she then had
eshalt radistion. Thera wes no difficuity in apeaking until sge 81
when she had a sensation of feelingout ol breaih. Speech graduaily
hecame more difficult, and by age 82 waa nearly aphanic. Previous
trestment with speech therupy, alprazolam, benztropine, etho-
propeazine, propranolol, trihexyphenidyl, and backfen were af uo
benefit or bad significant side effects. The speech revealed gaarly
campleto aphanja with marked difficulty in snuaciating either
vowala or o ats. When phonating conversaticns her speech
waq extremely restricted. There wan a suggestian of an nuderlying
tremor. Laryngeal EMG revealed oo signa of denervation, tremor,
or myapathy. Fiberoptic laryngescapy showed a normal exam
except for Light adductor spaame qu voicing onsets.

On February 24, 1987 we injected 2.5 U BOTOX into each vocal
cord. Initinlly, she whispered for 24 hourn; however, within 48
hours she had marked recovery of vocal function with a "remen-
douy range” and very little dilfficulty with pronunciation. She had
slight difficulty with vowels and slight aspiratlon resulting in
eughing and cleering her voice for about 3 days. Within u week,
the woice lost Ha sluggiahpess. An examination 2 weeks aller
injection revealed po hreaks or pauses. The pitch renge was
limited and volume wan decrnased bul (luent and slightly gravelly.
Prior to injectious, aha reported her vocui function et 8% of normal,
and her postinjection statua wag H0% of normal.

RESULTS

Five patients with laryngeal dystonia were treated
consisting of two males and three females ranging in
age from 24 to 84 with a mean age of 46. They ali had
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vocal symptoms for an average of 12 years. They were
all failures on standard drug therapy. All the patients
had focal dystonia of other muscles (Table I).

All of the patients had toxin effect within the first
24 to 72 hours, with a vanable amount of breathy
dysphonia and slight aspiration. This initial effect
disappeared within 2 to 3 days, but the fluency of voice
persisted for 3 to 6 months. All the laryngeal patients
had benefit from the treatments. All of the patieats
feit that the effect of the toxin was preferable to the
benefit derived fram 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 BOTOX injections, we initially only
performed unilateral injections. The dose range was
also very varied as we learned dose/response levels for
the larynx. We now perform bilateral injections of the
vocal cords with 1.25 to 3.75 U. We start with small
doses and titrate each patient to achieve good re-
Iponses.

DISCUSSION

Previous investigators have used local injections of
BOTOX for the treatment of blepharespasm and
torticollia.'®'* We have extended this technique for
the treatment of other focal dystonias.!S We have
found local injections of BOT OX 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 of most of these patients. Recurrent
laryngeal nerve section has had many late failures,
which leaves a poor voice and a paralyzed vocal
cord.’ 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 of BOTOX allows the
treatment of both voea) cords.!* 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. After titrating these doses, one is abie to deter-
mine the proper dose for future injections. Iftoo much
weakness is produced, the strength gradually returns
with time. It is too soon to know how often injections
will be necessary.

In contrast to systemic pharmacotherapy, with
cognitive and sedative side effects, local injections of
BOTOX were without clinically significant systemic
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side effects. The long term effects of BOTOX on the

Jlarynx 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 much larger doses for blepharospasm or
torticollis.'s3" We have also reported the production
of antibodies to BOTQX-A in patients treated with
much larger doses for torticollis.!6 These observa-
tions suggest spread into the bloodstream; thereis a
theoretical risk of developing additional immunologi-
cally mediated responses, such as anaphylaxis.

SUMMARY

“Spastie dysphonia” is a disease we have previously
classified as a type of dystonia (laryngeal dystonia),
that may present focally, or in association with other
dystonic movements. We have treated these patients
with BOTOQX, also, used in the treatment of other
focal dystonias.

We have used BOTOX to treat more than 100
patients with focal dystonias including five with focal
laryngeal dystonia. BOTOX was injected directly into
laryngeal muscles under EMG localization of the ap-
propriate muscles, All of the patients had toxin effect
within the first 24 to 72 hours, with a variable amount
of breathy dysphonia and slight aspiration. This ini-
tial effect disappeared within 3 to 4 days, but the
fluericy of voice persisted for 3 to 8 montha. All of the
patients felt that the effect of' the 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 function.

Much work still remains in determining the exact
mechanism of the toxin, the short- and long-term
effects on muscle, the appropriate dose, and the cor-
rect frequency of injection. We feel, however, that
BOTOX is an important new treatment option for
patients with focal laryngeal dystonia.
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DISCUSSION

RoBERT Mozzr, MD (New Orleans, LAY T recently moved from
Baylor, As | mentioned ig another meeting, we had treated two
patients with severe spasmodic dysphonia with a betulinum toxin.
We hava stayed with the one cord injection rather than injectlag
belh cords. We've now had any problems with aspiration. The
results are equally dramatic,

I raight also edd that a nurmber of these paticnta have numaergua
neurulogical probierms relnted to their dystonias. We have found in
some of the patients thut we've injected botulinum Loxin in Lhat
some of the other dystogias improve, and this is related Lo what
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muscle physiologists refer o s» resstting the maotar system, o
actually it may hsve more thap just a lacal eflect.

ABRAHAM EviaTaR, MD (Scarzdale, NY): { want 1o congralulate
Dr. Blitzer un a beautiful sludy.

If we have to learn from the blepharospaem problem and Lhe
succens that wes cbtained there with the same treatment, the
resulta are dramatic in the begioning and they look very well,
However, in the cassof blephamspasm, after a numberof yearsthe
method stops being heipful and the patient goes back to the exact
problem that he had belore trestmeants were initisted. Sa I hope
that in a langer follow-up moybe we'll have better suaresa in the
laryox than we have ln blepharaspasm.

Dr. GoLosTeiN: Theank you. Are tharo any other commegla ar
questions? Dr. Blitzer, do ypu waas ta make any cloaing comsmen?

What about its use in atrabiamus by the nphthalmalegista?

Awoaew Burzer. DDS, MD: [ thaock Dr. Miler for his com-
ments. The reasou we have gone W bilateral injection is that the
doses that we alrrently use now to control the symplom ia omch
kead thag the single dose in one covd. We can bilaterally weakeo the
cords without exaggerating the dyatonic sympioma of Lhe other
cord Therefore, ainee thin is pat affeeting the posterior cricoary-
toopold moscle, we're not afraid of any kind of inspiratory stridor,
and the alight aspiration that we have sncountered has not been
more than people having to claer their throats for the first 24 ta 48
hours. We are strongly opposed to the Raylor group and the NIH's
protacol of single cond injection since « emuch greater dose of toxin
is neaded, and cord paralysis is the end point. This is no different
than surgical recurrent aarve sectlon.

Dr. Eviatar brought up blepharospasm, BOTOX js widely used
for biepharospaam and strabmmus, and in very effective, As op-
pomed to the resuita he speaks of, in our group of 88 patients who
were treated, about 60 of them had blepharospasm. To my knawl-
edge, all of the patients are still having success with local injec-
tigas. [n twa of the patients who have been injected for tarticotlla,
where lergs amounis of the loxin had to be injgected in many
muscles, antibody developed over & number of years of injection.
This crestes two problema. One is that the toxin on leager hea
effeck. Perbaps this n why Dr. Eviatar's patients had long-term
failures. It may be related ta lavge doses with antibody production,
and the repdering of the torin inellective. The weand preblem s
relaled Lo the poasihllity of the challenge (o the \mmune syatem
meking the patieots hyperimmune, producing wnaphylaxs. This
dats again supports our premise of injecting the wmallest dose
posaible ag infrequently aa possible.




