
M(J~~"'~~I DiltJr<U:rs 
Vol.~. No.~, 1989, pp. 287-296 
CI 19l19 Movemellt Disorder Sociely 

1Adductor Laryngeal Dystonia (Spastic 
Dysphonia): Treatment with Local 

Injections of Botulinum Toxin (Botox) 

Mitchell F. Brin, ·Andrew Blitzer, Stanley Fahn, tWilbur Gould, and 
Robert E, Lovelace 

Departments of Neurology and ·Oroloryngology, Columbia University College of
 
Physicians and SurgeollS, and tDepamnent of Otolaryngology. Lennox Hill Hospitol.
 

New YorA:, New Yorie, U.S.A.
 

Summary: Adductor spastic dysphonia (SO) is a laryngeal dystonia character­
ized by a choked, constnuned voice pattern with breaks in vocal flow. Treal­
ment with a variety or therapies including speech and pharmacotherapy have 
minimal benefit; only one-third or patients undergoing recurrent laryngeal 
nerve section have benefitted at 3 years. We have used local injections or 
botulinum loxin (BotOJt) bilaterally into vocalis muscles in 42 patients with SO. 
Injections were through a teflon-coaled hollow electromyography (EMG) re­
cording needle. Uniweral small doses (2.5--3.75 U) were or no clinical benefit. 
Bilateral small doses resulted in sustained improvement lasting 84.4 ± 9.3 
days. The degree or improvement was 61.1 ± 4.6%. Common side-effects 
included a brier period or breathy hypophonia (8.5 ± 2.5 days) and a mild 
,ensation or chokinglaspinl.tion orfiuids (1.7 ± 0.6 days); there were no serious 
adverse effeCts. Vocal cord paralysis was not necessary ror benefit. Follow-up 
vocalis muscle EMGs revealed de nervation. All patients responded to relrea(­
ment (longest rollow·up 3.S yean). Patients with prior recurrent laryngeal 
nerve surgery and residual uncomplicated dysphonw had similar results. Our 
resulb indicate thallocal il\ieclion of low-dose Boto,; is the treatment or choice 
ror SO. Key Words: Spastic dysphonia-Adductor-Abductor-BotoJt:­
Vocalis muscles-Breathy hypophonia'--Botulinum to,;in-Oystonia­
Latyngeal. dystonia. 

Dystonia is a neurological condition characterized by abnonnal involuntary 
movements causing sustained or intenniUent inappropriate postures (1). Spastic 
dysphonia (SO) is dystonia involving the vocalis muscles resulting in either a 

I Three videotape segmlCnts accompany this article. 
Addn:u COfRspoooem:e and n:print requests to Dr. Mitchell F. Brin, NeuroJ.ogical Institute, 710 

West 168lh StrelCt, New Yor1r., NY IOOl2, U.S.A. 
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strained and strangled, effortful speech pattern with break.s and pauses (adductor 
type) or breathy, whispering speech (whispering, abductor type) (2). The relation­
ship ofSD to other focal. segmental. and generaJizcd dyslonias is established, and 
has been reviewed (3,4). Similar to the other focal or cranial-cervical dystonias. 
onset is usually as an adult and progression beyond cranial structures is uncom­
mon. Treatment (Table I) with nonmedical and medical thenlp1es is typically with 
minimal benefit. Lary[lgeal nerve section may provide initial relief. but relapses 
are common (5). The cause for relapse may be due to hyperadduction of the 
nondenervated cord with exaggeration of the dystonic spasms. or reinnervation 
on the surgical side (6). 

We have used local injections of botulinum toxin (Botax) to relieve dystonic 
contractions in blepharospasm, torticollis, oromandibular, vocal cord, tongue and 
limb dystonia, and hemifacial spasm. and reported our initial experience with a 
small number of patients in our pilot studieS begun in [he summer of 1984 (7-9). 
Miller (10) and Ludlow (II) have employed similar approaches in the treatment of 
spastic dysphonia. We now present our experience using this modality for the 
treatment of adductor spastic dysphonia in 42 patients. 

PATIENTS AND METIIODS 

The study was approved by the Institutional Review Board. Patients clinically 
diagnosed with adductor spastic dysphonia were invited to participate in the 
study. In order to confinn the diagnosis, patients underwent a detailed neurologic 
and otolaryogologic assessment. Videotapes and voice recordings were per­
fonned before treatment; tiberoptic laryngoscopy was performed to evaluate for 
any anatomic abnormalities and to confirm hyperadduction with talking. In ques­
tionable cases, the videotapes were reviewed. Initially, we invited only patients 
who had previously failed treatment with pharmacotherapeutic agents. Because of 
the remarkable success of Ihis modality compared with other available treal­
ments, this treatment was subsequently offered to patients as primary therapy. 
We invited both nonsurgical patients and those who had previously undergone 
laryngeal neIVe section or crush procedures. Xylocaine injections into the recur­
rent laryngeal nerve were not performed before therapy with Botox; our experi­
ence had demonstrated that failure to respond to xylocaine injections performed 
elsewhere did oot predicl response to therapy at our Center. Injections of Botox 
were performed as an outpatient procedure except for the postsurgical patients. 

'.' 
TABU t.. Laryngeal dystonia: cla.uica{ freatme"ts 

NoornedioJl: plyell.otherapy, acupunClure, 
1pe:c:cll.lherapy,ll.ypnosi!, 
biofeedbal::k 

Pharmaw-R.;r.: antiell.olincrgics, benwdiazcpinc:s. 
baclofcn. clll'bamazcpme, cle. 

S~: recurrent Ialynacal nerve cl'Usbisection. 
arytenoid displacement, !alIer tll.erapy 

~ Sec (5,10,1S-2]). 
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Because of the theoretical risk of stridor in the latter group of patients, they were 
hospitalized for) days after injection for observation. 

Botox was obtained from Dr. Alan Scott (San Francisco, CA). Frozen Iyophyl­
ized loxin was reconstituted with normal saline (without preservative) to a final 
concentration of 25 U/mi. Toxin was drawn inlo a tuberculin syringe and injected 
through a monopolar, hollow teOon-coaled injection electromyography (EMG) 
needle (Fig. IA) connected to an EMG recorder via an alligator clip attached to 
the hub of tbe needle. The otolaryngologjst with. experience in performing laryn­
geal EMOs performed all injections. The needle was placed into the thyro­
arytenoid vocaJis complex by impaling the muscle through the erica-thyroid car­
tilage (Fig. IB), using a previously described technique (12). Once the muscle was 
identified, the toxin was slowly injected. The calculation of the dose to be injected 
evolved as we gained experience with injecting this small muscle, as described 
below. 

Patients were scored in a nonblinded fashion using a subjective rating, estimat­
ing the percent of normal speech, where 0% "'" no speech, or full disability, and 
100% "'" normal speech. Patienls scored themselves before each injection and a 
videotape and voice recording was performed. In addition. the physicians made a 
similar rating and the most conservative rating was recorded and used as the 
percent improvement in aU cases. PatienlS were instructed to telephone one of the 
senior authors (MFB or AB) within 3 days; follow-up was scheduled for 2 weeks 
after the injection. For patients living long distances and unable to return to the 
medical center, telephone interviews were conducted; some sent us an updated 
videotape or cassette recording. Pati.ents kept diaries of vocal function, noting the 
time ofonset ofvocal weakness, peak w'eakness, duration of breathy hypophonia, 
duration of choking, or aspiration of liquids, and any other notable evenlS. No 
correlation was made between the observed improvement and vocal fold paraly­
sis. With our technique, using a very low dose, vocal fold paralysis was decidedly 
rare, and a correlation was not possible. 

A 

B 

FIG. 1. 11.:. A 27-puge electromyogRphic-irQection needle used f« local injections of botulinu.m loxin 
..h<::11 in,ieC:led Into the vocalis mu.sc:les. 11IC wire atb.ched to Ihe allipl« clip is used as illput inlo Ihe 
ENG machine. B: Needle in pi.llce in Ihe vocal (old. 

MlY"t"'tlll Duordtrl. Vol.~. No.~. I~ 

'.
 



290	 M. F. BRIN Ff AL. 

Postinjection EMG studies were performed on 2~week follow-up in a limited 
Dumber of patients early in our study. The studies were not carried out system­
atically because they did not appear to have direct clinical relevance. 

RESULTS 

Forty-two patients participated; four had had previous surgery. Patient char­
acteristics are sununanzed in Table 2. Eight patients had another relative with 
dystonia, including one with focal laryngeal dystonia, and another with segmental 
cranial dystonia affecting larynx. and neck muscles. 

Nonsurgical Cases 

At the inception of this study, no patient ever had Botox injected into the - vocalis muscles; therefore. our treatment program was initially empiric. Recog­
nizing that the voca1is muscle is small, our initial strategy comprised three goals: 
(a) to minimize the totaJ dose of toxin administered, (b) LQ minimize vocaJis 
muscle trauma, and (c) to minimize adverse effects. Our fint approach at finding 
the appropriate dose for an effective fil'1lt-treatment program was to inject one 
vocalis muscle with 25-1.5 U Botox. The first patient was given 2.5 U Botox into 
one vocalis muscle; there was neither benefit nor adverse effects. The second 
patient was given 1.5 U into one vcx;a1is muscle with 95% improvement lasting 118 
days. The injection was initially followed by 25 days of breathy hypophonic 
speech. The third patient was given 1.5 U Botox into one vocalis muscle with no 
change in the clinical characteristics of her speech. The foUJ1h patient was given 
3.15 U Botox into one vocaJis muscle with no effect. Following unilateral injection 
of Bolox, all patients demonstrated a sluggish vocaJ cord, but nol paralysis. on 
direct laryngoscopy. We could not explain why one patient responded and the 
other three did not have any clinical effect. Miller (0) and Ludlow (11) subse­
quently reported that the minimum dosage to achieve an effect with the unilateral 
injecLion technique is 15 U. 

Given that only one patient had a response to unilateral injections at a maximum 
dose of1.5 U, we had the option of either incn:.asing the dose admi nistered to one 

TABlE Z.	 ChartJcUristics ofpotie"ts with 11l'Y"selll 
dyslo"ill: lrelltme"t with Botox 

42 patjents (21 maJes, 21 females) 
Mean. age onset 38.8 ~ 2.7 
Meao dunltion of symplom3 10.0 yr :; 1.7 
EtiolOlY 

ldiopath.ic 39
 
TlIldivc 2
 
Birth injury I
 

Distnbution of dyltonia when trealCd. 

F""" ,. 
Segmental cn:n.ia.I 7
 
Multitocal 6
 
Generalized J
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'local cord, or injecting both cords with a low dose. In keeping wilh our stated goal 
of minimizing the total exposure 10 Botox, we decided to explore bilateral, low­
dose injections. We therefore initiated a first·treatment program of iT\iecting both 
"ocalis muscles with 3.75 U Botox-. Thirteen patients were treated in this manner; 
all experienced a beneficial effect (Table 3). Typically, the patient would observe 
an initial softening oflhe voice within the nest day; maximum hypophonia. when 
presenl, occurred by the thini day_ Hypophonic, breathy speech typically lasted 
4-14 days and was mild, but lasted 57 days in one patient and was severe and quite 
disabling. Some patients also experienced a sensation or choking when drinking 
fluids; there were no episodes or aspiration. They compensated by drinking sloWly 
until this adverse effect resolved. Patients requested re-injection before returning 
to their pretreatment level orrunclioning. The mean pretreatment l.evel offunction 
was 26. I :t" 3.3%, n = 30; the re-injection level of function was 41. 7 :t" 8. 1%, n = 
12 (p < 0.05 for mean function injection #1 'Is. #2). Toxin was read ministered 
when clinically significant disabling symptoms returned. 

When performed, 2-week follOW-Up vocalis muscle EMGs revealed evidence of 
denervation. 

TABLE 3. lAryngeal dystonia: rreatmmt ..,ith Borax (finding an effectilJe first 
treatment program) 

Bil;nenal injectiollJ 

Dose i~ecled "'- 3.15 U/cord (N '" I)) M= 'EM ....' 
Onset IIf effect 1.1 days 0.1 0.2 2 days 
Pellk effec:t 2.8 days 0.7 0.9-8 days 
Duration breathy bypopbonia (N ~ 6) 9.1 days 5.1 0.0-57 days 
DUraiion cooki"l (N ". 2) 2.0 days 1.1 0.0-10 days 
Minimum duration benefit (N '"' lOy 89.1' days 10.' 4S-270 days 
Prior function 28.... 5.' J>..<><l% 
Best postfunclion "'.0% J.' 60-1110% 
Improvement (best-prior) 61.4% '.J IS-IOO% 

Dose i"ll,jected. "'- 2.5 Ukord (N '" 20) 
Onset of effec;l \.0 days 0.2 0-2.0 days 
Peak effeel 2.0 days O.J 0-4.0 days 
DUl1llion breathy hypophonia (N '" 10) 8.1 days 2.S 0-25 days 
Duration ehokinl (N '" 6) Udays O' G-6 days 
Minimum duration benefit (N = 16)g n.s days 'J 2l)...140 days 
Prior functioa 23.3% 1.5 '-50% 
But postfunction 84.4% 4.4 50-1_ 
Improvement (belt-prior) 61.1% 5.. 10-92% 

Dose i~ected '" combined series of 3.75 and 2.5 Uleord (N '"' 33) 
Onset of effect 1.0 clays 0.1 0-2 days 
Peak effect 2.3 days 0.7 ()....8 days 
Duration breathy hypophonia (N '" 16) &J days 2.' 0-57 days 
Duration cltolcina (N .. 8) 1.7 days 0.' 0-10 days 
Minimum dWlltion benefit (N = 26)'" 84.4 days '.J 20-Z70 days 
Prior runc lion 26.1% J.J ..­
Best postfuoeticm 86.'" 1.1 '0-100% 
Impro"ement (best-prior) 61.1% 4.' 10-100% 

Dose '" 2.' vs. 3.75 UleOld. NS p < O.M, (or llIl indices.
 
.. Number oC patienu a"lIiIlIble for &R8lysis with >3 months roUow·up.
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Because of the prolonged period of breathy hypophonia in some patients (Table 
3), we modified our ur.;Hreatment protocol by reducing the injected dose to 2.5 
Ulcord. The results are summarized in Table 3 and were not found to be signifi­
cantly difIerenl from those seen when administering 3.75 U/cord. Although there 
was a trend for decreased duration of breathiness. choking, and duration of ben­
efit at the lower dose, the difference was not statistically significant. The inci­
dence of these adverse effecls was not reduced in the group receiving the lower 
dose. Further analysis with a larger cohort will be required to determine whether 
there are fewer side-effects at the lower dose. However. two patients failed to 
respond clinically at the lower dose injected. Toxin had been successfully admin. 
istered to other patients the same day and from the same lot of toxin, suggesting 
that the etiology of nonresponse was not due to inactivity of the toxin. These two 
patients subsequently returned and responded to repeat injections. 

Because of the lack of significant difference in the duration or degree of benefit 
at the two doses, our current protocol is to initiaUy inject 2.5 U/cord except when 
the patient finds it impossible to return for a return visit in 2 weeks should the 
injection have no effect. In such a situation, the patient receives an injection of 
3.75 U/cord. 

For repeat injections, we initially injected either 2.5 or 3.75 Ulcord. However. 
we have begun to explore unilateral iqjections of 2.5 U Botox all follow-up in an 
effort to minimize adverse effects wi.th retreatment. We are exploring this ap­
proach because patients return for follow-up iqjections before fully returning to 
baseline disability. This suggests that. there may be some residual weakness in the 
vocalis muscles, and re-injecting one cord while the other cord is stiD slightly 
weak may be adequate to permit a clinical response. Once again, our approach is 
empiric; the goal is to minimize the total exposure to toxin. 

There are too few follow-up injections utilizing this strategy for statistical anal­
ysis. However, some patients experience significant b~nefit. Those who have no 
effect return in 2 weeks for an injection of 2.5 U into the opposite cord. 

Four patients presented for treatment after having undergone recurrent laryn­
geal nerve section. crush. or other procedures (fabie4). All had evidence of vocal 
cord paralysis with midline vocal cords on fiberoptic laryngoscopy. Because of 
our concern about the possibility of laryngeal stridor following injection of Botox 
in an individual with one cord paralyzed, all patients were hospilalized for the 
procedure and 3 nights of observation. 

The clinical effect. summarized in Table 4. is similar to the nonsurgical group. 
However, Patient C had no clinical improvement; the voice was slightly more 
fluent but hi.s voice became unacceptably breathy. On review ofms videotape. he 
may have had a mixture of adductor and abductor dysphonia; weakening the 
remaining cord may have exacerbated the abductor component. The diagnosis of 
this patient was problematic as he had had multiple surgical procedures On the 
recurrent laryngeal nerve, and direct attack on the vocalis muscles. Because of his 
desperate situation. we elected to treat him with the understanding that the diag­
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TABLE 4. Loryngt:Qf dystonia: rrearmefl1 with Borox (postsurgical caus)
 

Patient A B c D 
Yr between lurgery and Botox , 3 ,

Do,e injected (U) J.75 2.3 

4
 
2.' 2.3

Onset of effect (d.1Ys) 0.8 U 2.0 1.0
Peak elfeCl (days) 2.0 2.0 30 3.0
Dunilion b~a1hy hypophonia (days) 10 o -" o
Dunition choking (days) o o o o
Minimum dUr.!olion benefit (days) 70 o >30·
Prior runcLiofl (%) 30 30 10'" 
Besl postfuncLion (%) BO 10 70 " Improvement (besl-prior, %) 30 " o" " 

PaLlent A.S: len recurn:ntWyIl,ea! I\UVC (RLN) !iCction; patient C: h::fi RLN crush followed by 
RLN seeLion and two left vocal cord thinning proceduCl:S, 

• Sec teX!; breccntly injected. 

nasis was not absolute. This was the only patient in this series in whom the 
diagnosis was problematic. 

Two patients have received subsequent iqjections wilhsimilar good results. 

Adverse Effects 

Adverse effeclS are summarized in Table S. As noted previously. breathy hy­
pophonia ranged in severity from mild to severe, and when prolonged, was dis­
abling. Choking on fluids was mild in all cases. Hyperventilation occurred during 
the period ofbreathiness when the patient attempted to speak loudly and the cords 
were too weak to adduct; no patient lost consciousness. All patients were in­
structed not to force their speech and were referred to a speech lherapist following 
the relurn of phonation in order to maximize speech function without abusing the 
vocal cords. Because one patient developed a severe sore throat when injected 
during the resolution ofa viral upper respiratory infection (UR(). we have adopted 
a policy of injecting patients only when they have no residual evidence of a URI. 
On two occasions. a patient reported feeling a drop of fluid in the pharynx during 
the injection. and had no clinical effect from that injcction_ We suspect that the 

TABLE S. Laryngeal dystonia: adverse e/Tecu ossocioted with 95 tTealmeflfs of local 
illjecliolU ofBotox into Ihe vocalis muscles 

N % Adyene effect 

4} Breathy hypophonia" 
M.ild chokinS on nuid" 

2 2 Hyperventilation 
I I Couihed slighl blood tinged sputum 
I I Vinll Jon: throat; inj~led M lail end 

of II vinll upper reJplnlory infection 
Puriti$ without a r.tJh 

" "22 

.. In our rating. we probably over-l"Ille "bru.thiness" iI.S /In)' evidence of a hypophonic voice. Thil 
might uplain why we have a high pe:n::entage of patienls with brealhiness. Bru.thy aphonia Wil.S 1"llR. 

Mt",~".ul Disordns, Vol. 4, No. 4, I~ 
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EMG-injeC::Lion needle tip had protruded through the vocal cord into the laryngeal 
airway and the toxin never entered the musde. 

Long-term follow·up was 0-6 months for 24 patients. 7-12 months for 9, B.-IS 
months for 6, and >33 months for 3. One patient has dropped out of the study 
because of the travel distance to New Yoo.. One patient was losllo ratlow-up. No 
patients have become refractory to therapy. We examined our database to deter. 
mine if there was a progressively longer period of benefit between iqjections 
(Table 6). A trend was apparent, but there were insufficient data (or formal anal­
ysis. 

Patient acceptance was unusually high. Most patients were ecstatic with the 
results. Comments i.ncluded: "I am having a great lime with my new toy (voi.ce)"; 
"I could read a book to my kid for the first time"; "My pupils clapped when 1 
came in the room"; "I can't believe it , . , after aU of these years"; "My effi­
ciency in selling stocks has soared"; "I can work again after being out of work for 
7 years"; "I am finally enrolled in courses .. , I couldn't return to college before 
you fixed my voice"; and from a mother: "Previously we could not understand 
her at aU ... now we can listen to her at the dinner table." 

DISCUSSION 

Laryngeal dystonia is a disabling condition for which treatments have previ­
ously had limited value. In our experience, local injection of Botox into the 
vocal is muscles is a safe, effective, and satisfactory mode of therapy. For most 
patients, we currently inject '2.5 U into each vocalis muscle for the initial treat­
ment. However, for patients who fmd it a hardship to travel to New York, we 
inject 3.75 Ulcord for the first visit. When possible on follow-up, we re-iqject 
alternate vocal cords with '2.S Ulcord. 

Ludlow (II) and Miller (10) have injected higher doses of toxin {up to 60 U over 
three visits) into one vocalis muscle in patients with spastic dysphonia. Because 
the goal of this treatment scheme is to cause panJ.\ysis of thc injected cord, we see 
no advantage to their techniques over surgical therapy. We postulate that surgery 
may ultimately fait because the remaining innervated cord hyperadducts and sub­
sequently augments the return of speech dysfunction, We have considered that 
their approach may permit the opposing coni to hyperfunction and hyperadduct, 
thereby aggravating the dyslonic state, promoting additional dysfunction. How­
ever, their recent studies indicate that the intrinsic muscle abnormalities on the 

TABLE 6. Average duration ofbenefit after ;sequential treatmenl;s 

Injection 
no. 

Meun benefit 
(days) 'EM 

I, ]]" 
14 

...] 
85.4 

8.] 
U.8 

] 7 101.9 7.' 
4, 6 

4 
IOB.O 
IlO.O 

l5.6 
23.6 

• Palicnt3 rc(crem;:ed in Table 3, 
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noninjected side were normalized following unilateral injections (13). On theoret­
ical grounds, a higher dose may cause excessive, and possibly unnecessary, trau­
malic damage to the injected cord (14). Although Ludlow (11) examined patients 
up to 4 months following injection and reported no evidence of trauma, and our 
experience with the lower dose injections concurs, the long~term effect on the 
muscle physiology is not known. 

Bolox injection therapy (both bilateral and unilateral) has advantages over sur. 
gical treatments, as noted in our previous publications (7.8,9). First, the injections 
are performed with the patient awake and there is no risk of anesthesia. Second, 
graded responses of muscle weakening can be obtained by using low dosages 
initially and then repeating the injections to achieve the desired result. Once 
patient sensitivity to the toxin is detennined and the dose is titrated for each 
patient. an individualized treatment protocol can be used for future injections. 
Third. if breathy hypophonia occurs. the weakness wears off and phonation re­
turns. Fourth, the procedure is acceptable to the patients and they are satisfied 
with the results. Finally. the procedure is less costly than surgery. 

It is too soon 1.O tell whether patients will become refractory to this form of 
therapy. Symptom relapse after recurrent laryngeal nerve surgery approaches 
60% after S years of follow-up (5), Although we are greatly concerned about the 
potentiallong-tenn complications of injecting a potent toxin into the vocalis mus­
cle. we have abandoned recommending surgery to our patients and currently 
recommend this successful form of therapy as primary therapy. Other less inva4 
sive therapies should also be explored. 

Acknowledgment This wone: was supported in part by a grant from the Dystonia Medical 
Research Foundalion. We are grateful for the assislance of Carol Moskowitz and Deborah 
de Leon of the New York Dystonia Clinical Research Center. 

LEGENDS TO TIlE VIDEOTAPES 

PATIENT l. This 64-year-old woman went to a funeral in Europe at the age of 
62 and subsequently developed difficulty speaking. Her speech became progres­
sively coarser and interrupted as the day progressed; then the problem became 
persistent. After telling a joke or· laughing, the voice would normalize for just a 
few words. Benzodiazepines and anticholinergics were of no benefit. This prob­
lem markedly interfered wilh her job as a teacher. The initial segment was per­
formed J years after onset on June 2, 1987. just prior La injecting 2.5 U Botox inlo 
each vocalis muscle. The second segment WaS performed J weeks later on June 
23. 

PATIENT 2. This 37~year·old man developed a mild sore throat at the age of 34. 
The coarsening of his voice did not resolve and he developed progressive con­
striction of his voice pattern. The first video segment is prior to his first injection 
of 2.5 U Botox per vocal cord. He became fluent that evening; there was no 
aspiralion or brealhiness. The second segment is 2 weeks after the injection. 

REFERENCES 
1.	 Fahn S, Marsden CD. Calne DB. CI8Jisifieation and invntigation of dystonia. In: Manden CD, 

Flbn S, eds. Mov~m~t1.' Djsord~rs 1. London: BUllerworths. 1987:332-'58. 

Mov~,"",,' Disonkrl. Vol. 4, No.4. 1989 



296	 M. F. BRIN F:T Ai 

-


'. 

.­

2.	 Aiaoaon AE. Adduclof Jpo'lsli.: d~spbonia; abductor spastic dysphonia. In: Aron!lOn AE, ed. 
ClillictU "oiu disorders. all illlt!rdudpliNlr] 4/lproad, (2nd cd). Ne.... York: Thieme, 1985:157­... 

3.	 Manden CD, Shoc:hy MP. SplIStic dysphonia., Mc:igc disease and lorsion dyslm'lia. Ntllrololrl 
1982~2:1202-3. 

4. Blitzer AB, Brin MF, Falln S, Lovelace RE. Cliniall. an4 laboraxory characteristic, of laryngeal 
dystonia.: a study of 110 cases. UJryllgoscopt 1988;98:6,6-40. 

S.	 Aronsoo AE. De Sanlo LW. AdduCloc ,paslK; dysphonia: three yean after rccurrenllarynguJ 
nerve raecUon. LiJry/lgcucCpt 1913;93:1-8. 

6. FriucU B. Feuer E. KnuLSson E. Shiruzki H. E,;pericoul w;th rccuJTent 1aJ"Yft8Clll nerve resec­
tion for !;IUtic dysphonia. FrJiid PhbrtitJlrica (Basel) 19lI2;43:16n-7. 

7. BlilZet A, Brin MF, Fahn S. lAnIc D. Lovdace RE. Botulinum loxin for lhe tteal.ment of spastic 
dysphonia. Larytfgo,CO/H 1986;96: 1300-1. 

8. Brio MF, FalIn S, MO$kowiu ca, Blitzer A. Frie<lmen A, Shale HM, GRCnc PE. List T, Lanac 
D, Lovelace RE. M<:Mahon D. Localized injections ol botulinurn toxin for the treatmenl of foo;:a1 
dyslonia and hemifacial spasm. Mowlflwtl Oisonl~rs 1987;2;237-54. 

9. Blilzct AB, Brin	 MF, Fa1u1 S, Lovelacc RE. Localized il\icccions of boLulinum toxin for lhc 
u=uncnt of focaJ larynaeal dystonia (spasl.ic dysphonia). LiJ","goseopt 1988;98; 193-7. 

10.	 Miller RH, Woodson GE. Jankovi<: J. Botulinum toxin injection of me vocal fold for spasmodic 
dysphonia. Mel! 010 HtQd Ntd: SlUg 1981;113;603-5. 

II.	 Ludklw Cl., Naunlon RF, Sedory SE, Schulr. GM, Hallett M. Effects of. botulinum toxin injec­
tions ou speech in IIddUClOf" spasmodic dysphonia. Nturolo,.., 1988a~8;l22ll-j. 

12.	 Blitzer A, Lovelace RE, Brin MF, FIlhn S, Fink. ME. Electromyogrnphic rllldings in focaJ laryn­
geal dystonia (spastic dysphonia). A"II Oto RIWto Lary"go 1985;94;~I-4. 

13.	 Ludlo..... CL, Hallett M, Scdocy S, F\Uita M, NawlIDn RF. PalhophysiolOlY of spasmodic dyspho­
nia including effects of bolulinum toxin LRatrncnl. Abstracts of the 19118 Congreu ol the lnler­
nati.onal Medical Society of. Motor Disturbances, Rome, 1988b. 

14.	 ROlCnfeld DB. Spasmodic dysQhonia. Ad" Nrurol 1988;SO;S]7-4S. 
15.	 Crurnky Rl., M,.;Ca,be BF. Regencl1llion of tM recW'TCl\llaryngcaJ nuve. OlOlCUYlIgo Ht(Jd Nrclc. 

S"I'J'I982;90;442-7. 
16.	 Dedo KH. Izdebski K. Intennediate rC5ulu ol306 ICCUITenl laryngeal nerve ICcti.ons for spouti,.; 

dysQbooia. LiJrJlIgaseopt 1983;93:9-16. 
17.	 Friedman M. Toriumi OM, Gryba.usk.;n V, Applemaum El.. Treatment of spastic dysphonia 

wilbout nerve section. AIIII Oro Rhillq LiJryllgo 1987;96;590-3. 
18. Henschen TL, Burtoll NG. TreatmenL of spastic dysphonia by EMG biofeedback. Biofudbacll. 

SrI/ Rtgllll978~:91-6. 
19.	 Izdebski K, Dedo HH, Boles L. Spastic dysphonia; a palient prome or 200 c~. AII'I J 010 

1984;':7-14. 
20.	 Meyen I, Aodersou O. A Itunerilll therapy prognunmc ..... ith spastic dysphonia-single case 

study. S Aft J Comnr Disqrd 1985;32;31-6. 
21. Watanabe H, Komiyama S, Ryu S, Kaonae S,	 Mauubara H. Biof~dblu='J. merepy for spasLic 

dysphonia....."rU N(JsUJ LArylU 1982;9:183-90. 
22. Wilson FH, OldrinB DJ. Meulk:r K. Recurrent lll.l"Jnaeal nerve dislCction: a case report involvil1g 

return ol spasLic: dysphonia af\er initial surpry. j Spud Htar Dlsor 1980;45: 112--3. 
2].	 Biller HF, Som ML, Lawson W. Laryngeal nerve cru.sh for spllSlic dyspbonia. ANI Oro Rltina 

LiJryllgoll983;92:469. 


