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The treliltment ofaddudor !lplUlmodic dysphonia 
using botulinum toxin A was conducted in 13 patients 
.. a double-blind, placebo-eontrolled study. Patients 
were diagnosed indepeDdently by an inwrdisciplinary 
team coQBi.!iting ofspeech pathologi815, aD otolaryngol­
ogist. and II Murolop. The toxi.u. or sllllne _ inject­
ed Into ellCh thyroarytenoid muscle \lDder electro· 
myocraphic and laryngoscopic guJdanee. 86tulinum 
toxin A marbdly reduced pertlU-"batiou, dec~_ed 

fundamental frequency ranle. and improved the 
spect:roerv.Phlc characteristics; ai the voice. Funda· 
mental te-equency and phon.tion time remained pn­
changed. Patients injected with botulinum knrin A 
noticed IIlenifteant improvelDent in their voices In 
comparilon with the placebo-treated I"oup. E:u:es­
slve breathiuell8 of the voice oc:cWTVd. iu t1ll/O pa· 
tients, and mUd blli!eding in oue patienl in the botu­
linum tmd.n A-treillted I!'oup. IDJection with saline 
resulted in edema or the vocal cord iP. one patient. 
Botullnwn toldn A proved 10 be an effective and ..re 
trea&mcnt of adductor Ipumodlc dysphonia. 

INTRODUCTK>N 

The n~uromuscular blockade produced by botu­
linum tAJrinA (BaroX) has been shown to be effel.1.ive 
in the treatment of various ophthalmic conditions,l...,3 
blepharospasm,4 oromandibular dystonia,6 and tor­
ticollis. s In adductor spasmodic dysphonia, spas­
modic hyperadduction of the vocal folds interferes 
With free-flowing speech. Involuntary hyperadduc­
tion ofthe vocal fold blocks the air flow and production 
of laryngeal sound, resulting in a chartlCteristic 
strained hoarseness or voice arrest.<l. Encouraging 
result has been reported in open studies using 
BarOX.7- 9 We report in this paper the results of a 
double-blind, placebo-corltrolled study ofBarOX in 13 
patients, 
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MATElllALS AND METHODS 
All patients ga"'e inronned written con5en~ prior to 

their entry in t.hi8 study. BorOX was obtained rrom Qcl]. 

iinum Inc. (San Francisco). The toxin was recaru;tituted 
with normal saline to a coru:lJntratlon of50 mou8e unitsimL. 

PalUmts 
Thirteen patients with voice problems diagnosed as 

spasmodic dysphonia participated in the study. They were 
evaluated by an interdisciplinary team roRsisting of speech 
pathologiats, an otolaryngologist, and a neurologist. The 
diagnosis ofadd uetor spasmodic dysphonia had to be agreed 
uPQn by e.llll:h member of the l;i!am; it was based on the 
pre!Jence of those charaetemtic staccato, glottal stop, and 
efforlful cessations of phonation that occurred during at· 
tempta at eommunicaUon. PatientB complain of a (hoking 
feeling with difficulty getting voweiB out and a tomdency for 
words to cut oft lo-ll 

The 13 patienla underwent voice analY"'ts using a Kay 
Elemetrics Vil;li-Pitch." Model 63B7 with. a laryngeal contact 
microphone as ~ll as a Kay Elemetr'ics SonaGraph Spec­
trome anal)'"ter, ModeI6061B. The following mealluremenh 
~re obtained: fundamental frequency (the speed of vocal 
earn vibrationl: phonation time It.he ability to sustain an 
iBolated VO'WI!l 9.S long as possible): fundamental frequency 
range (the variaLion in fundamental frequency wnen a sub· 
ject attempc.s to produce a ~u.6tained vowell; perturbation 
(the irregularity of vocal cord movemenLJ; and spectro­
graphic analysis (the 9.S5essment of specific frequency: in­
tensity and duration charact.eristics of the voice). 

Steady-state lAW vowels we~ used ror the abo~ 

acoustic anaIysia procedures to reduce the variables in 
ronnected &peech. This approach W9.S th.ought to be sensi· 
U"'e to intermittent adductor spasms, lIS It W9.S observed to 
be 90 in Lhe clinical environment. [n all C9.Ses. the means of 
three vowel SlImRler;. were analyzed for each condition. '2_1~ 

The patienb _re al80 videotaped reading aloud a st<Uldard 
text. We repeated voice analysis and Videotaping appnn.· 
imatilly " daY5 after lreatmenl. 

The patients were randomly assigned to eit.her group A 
(lr B and recei~d eiUu!r saline or BorOX. Only this part 
was u8ed in data anaJysill. In the second pnase of the study,
the patient who ~i"'ed saline would rt{:eive 8OTOX. and 
the patient who received BorOX would TlJet'live saline. Al­
th .c, f th ~_. though wLis was not part 0 e eYWuation, to prot.ect e 
integrity of the investigation. neither the examinolr nor the 
patient ~ aware of what the patient received in the 
9ecOOO pha.Be. 

;;~ .. ~. 
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Injection Technique 

The injectIOn technique haa been previously deseribed.§ 
With the patient in a sitting poaitioo, 2 mL of2% lidocaine 
was injected into 'he trachea to indw:e topica.l anesthesia in 
the tr&:hea, glottis, aud sup~agIOtti5. A fihl!Topti.c laryngo­
scope wae tnaerted through the Doaml and into the endo­
larynx to a level just abo-ve the tn.l.l! corda. A 25-iauge 
Teflon~<Q8.tedneedle attached by llD alligator eontaet to an 
eleetromyograph was passed Lhl"'C:/Uih the cricothyroid mem­
brane in the midline. After perforating the membrane, it 
W8.'l angied sharply upward and laterally into the body of 
the trUl! vucal fold until a cnsp sound was piclu!d up by the 
electromyograph when the patient phnnated a long Iii. Toxin 
solution 0.1 cm3 (5 ffi(lUlie units) or saline was iI\ieet.ed into 
each thyroa.ryt.l!noid mwele. Mild bulging ofthe vocal rold by 
the injected volume Wall seen through the laryngoscope. 
Both thyrQll,~no;d museles were injected at one sitting. 

Four da,ys after the injection, voice snalyaie was re­
peated wr nch plltient. Another videotape wae also roade at 
thi8 time, and a patient'll self-evaluation Willi obtained. 

RotiIl6 Scale. 

Tb.e lIound apectn:lgram8 'Nere rated by aspeech pathol­
ogiBt lll:oording to the (ollawing rating aeale. All spectra­
gTalll.S analyzed a 2.4 a.econd sample of 8 sW!tained vowel 
produetion: 

1. Nonnal periodicity and lack. of random high-fre­
quency energy (breathineaa) with IW evidence of aperiodic 
...ocal breake (sj)38ma). 

2. Normal periodicity with minimal random high-fre­
que~.!' energy (brell1hine.ll8~ with no evidence of aperiodic 
...ocal breaks (apasm81. 

J. Minimalaperiodicity with moderate high-frequen­
cy energy (breathinelSll), with no evidence of aperiodic ...ocal 
breaks (spasm8l. 

4. Minimal to moderalil aperiodicity with moderate 
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hiSh-frequency energy Ibreathiness/ and with one or two 
aperi£Xiic vocaJ breaks (spasms). 

5. Moderalil to Bevere aperiodicity with moderalil high­
rrl!qlUlncy energy (breathiness) and with three or more 
aperiodic vocal breaks (spasms). 

Videotaped recordmgs ofpat.ients prior to iu,jectian and 
alter treatment _re rated by a singie rater who Wat! h.i8'h.Iy 
skilled in diagn08ing and treating dysphonia. A 7-point 
ratinS scale as previously described and validated was 
used. III In this aeale, the higher score repre~nted the more 
~V!!re condition. 

Patientl:l rated them8elve!5 after treatment according to 
the following 9l:ale: 

O. No improvement; 

1. Mild improvement, still hall ".,.ver" difficulty with 
phonation; 

2. Moderate impl"OYement, moderate difficulty with 
phonation; 

3. Marked improverTl6nt, only mild difficulty with pho. 
nation; and 

4. Normal speech. 

Patient self-B1lseaamenta were analYl',ed uaing the 
Mann-Whitney-V- lilst for ranked data. Fundamental fre­
quency measurement, perturbation, fundamental frequen­
cy range. and phonation time were converted to percent of 
initial results and were then analy1.ed by unpaired Stu­
dent's t tesb. RankeddatB from spcctrographic anaiyais and 
videotaped patienu' ,peech samples were alao conYerted to 
pen:entil8ea of pretreatment phase but analyzed by Mann· 
Whitney-U te:;l for nonpararoetric data. 

RESULTS 

Fundamental frequ~ncy measurement did not 
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Fig. 2. Ellacts of BOTOX or saline 01'1 penurbatiofl Palients in group A warB Illjected ""ith BOTOX Group B patients 
received saline Perturbation scores decreased altar 80TOX injection, but '1oQt aller saline. 

differ between BOTOX· and pla<:ebo-treated patients sounds improved significantly in the BOTOX-treat.ed 
(88.91%z7.00% V8. 102.1l%~8.37%).The phonation group. This acoustic measurement relates to the ir­
time measurements did not differ between the two regularity of vocal cord movement and is an impor­
groups (90.75%:t 22.89% V9. 83.24% ~ 5.9tl%). The tant factor in spll.5modic dysphonia. One would expect 
vocal fundamental frequency range decrea.sed in pa­ high perturbation readings during vocal cord spasms 
tients treated with BOTOX when compared. with the and lower scores ifthe spasms were lessened. Indeed. 
placebo, 28.73%:t6.43% vs. 183.86%:t48.3<l% <P< this was the case for the roxin-treated group­
0.01; unpaired Student's t Lest)(Fig.l). In the BOTOX­

For patients with spasmodic dysphonia, there istreated group. the perturbation scoreB improved sig­
much intennittent fluctuation of vocal fundamentalnificantly, 48.28%:': 10.14% V8. 122,79% ± 42.08% (P< 
frequeney. This apparently occurs as the vocal cords 0.05; unpaired Student's t lestl, in the placebo-treated 
suddenly tighten uncontrollably and are unable togroup (Fig. 2)" Spectrographic analysis of the BOTOX­
maintain a steady rate of vibration. The significanttreated group improved significantly, 58.33% ± 10.46%, 
lowering of the fundamental frequenCY range mea·comparing with 97.14%±2.85% (P<O.06; Mann­
surements after BOTOXinjection is a reflection of theWhitney·U Lest) in the placebo-treated group. 
diminished spasmodic movements of the vocal cords. 

After treatment with BOTOX, group A patients 
Broad-band s~trograII1!>of steady-state voweJshad a speech rating of 45.'24%:t 5.63% of their initial 

rating scores versus 117.86%:t'21.83% in group B display a representation of regularity of vocal cord 
patients after receiving saline (P<O.005; Mann­ movement, amount ofbreathiness in the voice, and the 
Whitney-U test) (Fig. 3l. existence ofspa8modi<: vocal breaks. The ratings of the 

spectrogra.m.a improved significantly in the BOTOX­
Subjectively, patients injected with BOTOX n04 treated group, as most of these vocal characteristics 

ticed a mean improvementof2.83:!: 0.63 verSUE! 0.0 for would be expected to improve without the sudden 
the placebo group I.P<O.Ol by Mann-Whitney-U test). tightening of the vocal cords.
 

Side effects included excessive breathiness of the
 It is not surprising that phonation time measure­
wke in two patients and rnild bleeding in one patient ments did not 'improve in the BOTOX·treat.ed group. 
in the BOTOX-treated group. Injection with saline The ability ro produce a lengthy vowel tone is affected
resulted in edema of the vocal cord in one patient by weal cord spasms as well as by weakened vocal 

cords. Our protocol required voice analysis 4 days
DISCUSSION all.er the injection. At this time, some patients in the 

Our results showed that BOTOX is effective for BO'TOX·treated group still experienced inadequate 
the treatment of adductor spasmodic dysphonia and vocal cord approximation, which also reduced phona· 
confirrruo previous open studies.HI improvements tion time. 
were seen in the overall rating ofspeech and a number The fundamental frequency, or rate ofvibeation ofof specific 'lOcal characteristics. 

the vocal cords, WmJ not significantly raised or low­
Perturbation measurements of sustained voweJ ered as a consequence of the BOTOX injections. While 
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F"ij_ 3. Elfllc::tll 01 BOrOX or saline on speech .aoflog scele. PalW;tnlS ,n group A _fe Injecled with BOTOX. G,oup 8 
pallents received saline Videolape recordings 01 patJen18 prior 10 inl&cllon and altef Irell.lmenl were rated by II rSlItf I}n II 
1'poinl rSllng scale. with the hlgn.e, SCOfti representing a more $Elvera condition. BOTOX improved Ihe speech rating 
scores: saline did noL 

it may be expected that weakened or paretic vocal 
cords would vibrate at a lower raLe, this was Qot 
observed in OW" study. 

The patlents' rating scale analysis showed that 
saline-treated patients noticed no improvement, in 
contrast wit.h the results achieved by BOTOX. This 
was also observed in the rating of spee<;h quality, as 
assessed by an experienced speech pathol£lgist. Al­
though the rating was done by a single clinician. a 
previous report has shown this method to be reli· 
able. Ie 

The Wle ofbilateral injection .... i.th BOTOX is safe 
and reliable, as is evidenced by the few aide efTecta 
observed in our study population. Ludlow. et at.7 tried 
to reproduce the paralysis of the recurrent nerve 

I, 

\ aed::ion. Our results and those ofBlitzer. et ai. s showed 
that paralysis is not a prerequisite to improving the 
voice. Moreover, a mild biJateral weakening may pro­
vide a more natural condition for voice production. It 
....88 noteworthy that none of our patients reported 
reduction in speed of swallowing, comparing .... ith 
80% as reported by Ludlow, et at. 7 This may be ex~ 

plained by the difference in injection techniques and 
the lesser amount of toxin used for this study. 

I 
r Excessi.ve breat.hiness "'at;! noted in two of our· 

patienta and lasted for about 2 weeks. An average 
improvement for nearly 3 months is seen in our pa­
tients. Similar length of improvement has been re­

I 
ported by othen .... ith markedly higher dOdes of the 
win.7 We propose a lower starting dose, which would 
decrease the amount of initial aphonia or excessive 

I 
breathiness. Furthermore, electrophysiologic and se­
rological evidences of distant effects of BorOX injec­
tion in other parts of the body have been re-
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ported. 17- 19 These side effects may be avoided by a 
lower dose of tN! toxin. 

Treatments for adductor spasmodic dysphonia 
are often less than satisfactory. MedicatiollS are often 
unsuccessful. Recurrent laryngeal nerve resection 
offen! retiefin some patients, but the long-term result 
is sometimes disappointing.20 BorOX may ofTer a 
better alternative until causative treatment can be 
found. 

SUlIIMARY 

Borax treatment is efftictlve and safe in the 
treatment of adductor sptl8modic dyaphonia. Good 
results can be achieved with bilateral injection of 
small doses of the toxin. 
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Facial Malignancy Symposium in Minneapolis 

The Departmenta of Dennal.ology and Otolaryn­
gology at the University of Minnesota are sponsoring 
a "Symposium on Facial Malignancy and Reconstruc­
tion," October 25--26. 

The sympoaium will look at the latest concepts in 
management of cutaneous tumors and use a multi.­
speciality approach to examine methods of skin can, 
cer avoidance, detection, treatment and repair, 

The symposium will focus on the pat.hogene:;;is 
and diagnosis of cut.aneous tumors, nodal dissection, 
facial proportions, and prosthetic management of fa­
cial deformities, among other topics. 

F<lr more information, contact Continuing Medi­
cal Education, Radi880n Rotel Metrodome, University 
of Minne90ta, Suite 107, 615 Washington Ave., SE, 
Minneapoli.s, MN 55414. 

Endoscopic Sinus Surgery Series at Johns Hopkins 

The Department of Otolaryngology - Head and 
Neck Surgery at The Johns Hopkins Medical Ill8titu­
tiO£Ul is sponsoring an Endo8copicSinus Surgery Lab­
oratory and Lecture Series, June 13-15. 

The seriea is being held at The Johns Hopkins 

laryngoscope 1()1' June 1991 

Medical Institutions in Baltimore. 
For more information, contact the Program Coor­

dinator, The Johns Hopkins Medical institutions, Of­
fice of Continuing Education, Turner Bui.lding, 720 
Rutland Ave., Baltimore,. MD 21205. 
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