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The treatment of adductor spagsmodic dysphonia
using botulinum toxin A was conducted in 13 patients
as a deuble-blind, placebo-controlled study. Patients
were diagnosed independently by an interdisciplinary
team consisting of speech pathotogists, an atolaryngol-
ogist, and a neurologist. The toxin or saline was inject-
ed into wach thyroarytenoid muscle under electiro-
myographic and laryngoscopic guidanee. Botulinum
toxin A markedly reduced perturbation, decreased
fundamental frequency range, and improved the
spectrographic characteristics of the voice, Funda-
mental frequency and phonation time remained un-
changed. Patients injected with botulinum taxin A
noticed significant improvement in their voices in
comparisan with the placebo-treated group Exces-
slve breathineas of the voice occurred io two pa-
tients, and mild bleeding in one patient in the botu-
linum toxin A-treated group. Injection with saline
resuited in edema of the vocal cord in one patient.
Botulinum toxin A proved to be an effective and safe
treatment of adductor spasmodic dysphonia.

INTRODUCTION

The neurvmuscular blockade produced by botu-
linum toxin A (BOTOX) has been shown to be effective
in the treatment of various aphthalmic condijtions, -2
blepharospasm,? cromandibular dystonia,® and tor-
ticollis.® In adductor spasmodic dysphonia, spas-
modic hyperadduction of the vocal folde interferes
with free-flowing speech. Involuntary hyperadduc-
tion of the vocal fold blocks the air flow and production
of laryngeal sound, resulting io a characteristic
strained hoarseness or voice arrests. Encouraging
result has been reported in open studies using
BOTOX.7-? We report in this paper the results of a
double-blind, placebo-controlled study of BOTOX in 13
patieqts.
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MATERIALS AND METHODS

All patients gave informed written consent prior to
their entry in this study. BOTCX was chtained from Ocu-
linum Inc, (San Francisco). The toxin was reconstituted
with normal saline to a concentration of 50 mouge units/mL.
Patients

Thirteen patients with voice problems diagnosed as
spasmodic dyaphonia participated in the study. They were
evaluated by an interdisciplinary team consisting of speech
pathologiats, an otolaryngologist, and a neurologist. The
diagnosis of add uctor spasmedic dysphonia had to be agreed
upon by each member of the team; it was based on the
presence of those characteristic staccato, glottal stop, and
effortful cessations of phonation that occurred during at-
tempta at communicalion. Patients compiain of a choking

feeling with difficulty gecting vowels out and a tendency for
wurds to cut off 1971

The 13 patients underwent voice analysis using a Hay
Elewnetrics Visi-Pitch,® Model 6387 wilh a laryngeal contact
microphone as well as a Kay Elemetrics SonaGraph Spec-
trum?® analyzer, Model 6061B. The lollowing measurements
were obtained: fundamental frequency (the spesd of vocal
cord vibration); phonation time [the ability to sustain an
imolated vowel as long as possibie); fundamental frequency
range (the variatien in fundamental frequency when a sub-
ject attempts to produce a sustained vowel); perturhation
(the irregularity of vocal cord movement); and spectro-
graphic analysis (the assessment of specific frequency: in-
tensity and duration characteristies of the voice).

Steady-state /AH/ vowels were used far the above
acoustic gnalysia procedures to reduce the variables in
connected speech. This approach was thought to be sensi-
tive to intermittent adductor spasmas, as 1t was observed to
be so in the clinical environment. [n all cases, the means of
three vowel samples were analyzed for each condition '2-18
The patients were also videotaped reading aloud a standard
text. We repeated voice analysis and videotaping approx-
imately 4 days after treatment.

The patients were randomly assigned to either group A
or B and received either saline or BOTOX. Ouly this part
was uped in data analysis. In the second phase of the swudy,
the patient who received saline would receive- BOTOX, and
the patient who received BOTOX would receive saline Al-
though this was not part of the evaluation, to protect the
integrity of the investigation, neither the examiner nor the
patient were aware of what the patient received in the
second phase.
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Fig. 1. Effecte of BOTOX or saline on fundamenial frequency range. Patients in group A ware injected with BOTOX. Group
B patiems received saline. BOTOX gocreassd fundamantal frequency range, bul sailne did not.

Injection Technigque

The injection technique has been previowsly described.®
With the petient in a sitting position, 2 mL of 2% lidocaine
was injected into the trachea to induce topical anesthesia in
the traches, glottis, and supraglottis. A fiberoptic larymgo-
scope was inserted through the nostril and into the endo-
larynx to a level just above the true cords. A 25-gange
Teflon®-coated needle attached by an alligator contact to an
electromyograph was passed through the ericothyroid mem-
brane in the midline. After perforating the membrane, it
wad angled sharply upward and laterally into the body of
the true voeal foid until a crisp sound was picked up by the
electromyograph when the patient phonated a long /i/. Toxin
solution 0.1 cm? (5 mouse units) or saline was injected into
each thyroarytenoid mudcle. Mild bulging of the vocal fold by
the injected volume was seen through the laryngoscope.
Bath thyroarytenoid musecles were injected at one sitting.

Four days after the injection, voice snalysie was re-
peated for each patient. Another videotape was also made at
this time, and a patients self-evalustion was chiained.

Rating Scales

The sound spectragrams were rated by a speech pathol-
ogisy accarding to the follawing rating scale, All speetro-
grams analyzed a 2.4 second sample of & sustained vowel
produetion:

1. Normal periodicity and lack of random high-fre-
quency energy {breathineaa) with no evidence of aperiodic
vocal breais (spasma).

2. Normal periodieity with minimal random high-fre-
quency energy (breathineas}, with no evidence of aperiodic
vocal breaks {(spasma).

J. Minimal aperiodicity with moderate high-frequen-
cv energy (breathiness), with no evidence of aperiodic vocal
breaks {(spasmas).

4. Minimal to moderate aperiodicity with moderate
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high-frequency energy tbreathiness) and with one or two
aperiodic vocal breaks {spasms).

5. Moderate to severe aperiodicity with moderate high-
frequency energy (breathiness) and with three or more
aperiodie vacal breaks (spasmas).

Videotaped recordings of patients prior to injectian and
after treatment were rated by a single rater who was highly
gkilled in diagnosing and treating dysphonia. A 7-peint
rating scale as previously described and validated was
used. '€ In this scale, the higher score represented the mare
severe condition.,

Patients rated themselves after treatment according to
the following scale:

0. No improvement;

1. Mild improvement, still has severe difTiculty with
phonation;

2. Moderate improvement, moderate difficuity with
phonation;

3. Marked improvemsnt, only mild difficulty wilh pho-
nation; and

4. Normal speech.

Patient self-assessmenis were analyzed using the
Mann-Whitney-U. test for renked dota. Fundamental fre-
quency measurement, pervurbation, fundamental frequen-
¢y range, and phonation time were converted Lo percent of
initial results and were then analyzed by unpaired Stu-
dent's ¢ tests. Ranked data from spectrographic anailyeis and
videotaped patients’ speech samples were aleo converted to
percentages of pretreatment phase but analyzed by Mann-
Whitney-U tesi for nonperametric data.

RESULTS
Fundamental frequency measurement did not
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Fig. 2. Eltects of BOTOX or saline on perwrbation. Patients in group A were njected with BOTOX. Group B patients
received saline. Perturbalion scores decreased atter BOTOX injaction, but not after saline.

differ between BOTOX- and placebo-treated patients
(88.91% = 7.00% vs. 102.11% + B.37%)} The phonation
time measurements did not differ between the two
groups ($0.75% + 22 89% v3. 83.24% = 5.96%). The
vocal fundamental frequency range decreased in pa-
tients treated with BOTQX when compared with the
placebo, 28.73% =6.43% vs. 183.86% ~ 48.30% (P<
0.01; unpaired Student’s ¢ test){Fig. 1). In the BOTOX-
treated group, the perturbation scores improved sig-
nificantly, 48.28% ~ 10.14% vs. 122,79% > 42.08% (P<
0.05; unpaired Student'’s ¢ test), in the placebo-treated
group (Fig. 2) Spectrographic analysis of the BOTOX-
treated group inproved significantly, 58.33% + 10.46%,
comparing with 97.14% > 2.85% (P<0.05; Mann-
Whitney-U test) in the placebo-treated group.

After treatment with BOTOX, group A patients
had a speech rating of 45.24% = 5.63% of their initial
rating scores versus 117.86% +21.83% in group B
patients after receiving saline (P<0.005; Mann-
Whitney-U test) {Fig. 3).

Subjectively, patients injected with BOTOX no-
ticed a mean improvernent of 2.83 = 0.63 versus 0.0 for
the placebo group {(P<0.01 by Mann-Whitney-{J test).

Side effects included excessive breathiness of the
voice in two patients and mild bieeding in one patient
in the BOTOX-treated group. Injection with saline
resulied in edema of the vocal cord in one patient.

DISCUSSION

Our resulta showed that BOTOX is effective for
the treatment of adductor spasmodic dysphonia and
confirms previous open studies.”® lmprovements
were seen in the overall rating of speech and a number
of apecific vocal characteristics.

Perturbation measurements of sustained vowel
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sounds improved significantly in the BOTOX -treated
group. This acoustic measurement relates to the ir-
regularity of voca) cord mavement and is an impor-
tant factor in spasmodic dysphonia. One would expect
high perturbation readings during vocal cord spasms
and lower scores if the spasms were lesaened. [ndeed,
this was the case for the toxin-treated group

For patients with spasmodic dysphonia, there is
much intermittent fluctuation of voca! fundamental
frequency. This apparently occurs as the vocal cords
suddenly tighten uncontrollably and are unable to
maintain a steady rate of vibration. The significant
lowering of the fundamental frequency range mea-
surements after BOTUX injection is a reflection of the
diminished spasmodic movements of the vocal cords.

Broad-band spectrograms of steady-state vowels
dispiay a representation of regularity of vocal cord
movement, amount of breathiness in the voice, and the
existence of spasmodic vocal brealcs. The ratings of the
spectrograms improved significantly in the BOTOX-
treated group, as most of these vocal characteristics
would be expected to imprave without the sudden
tightening of the vocal corda.

It is not surprising that phonation time measure-
ments did not-improve in the BOTOX-treated group.
The ability to produce a lengthy vowe] tone is affected
by vocal cord spasms as well as by weakened vocel
corda. Qur protocol required voice analysis 4 daye
after the injection. At this time, some patients in the
BOTOX-treated group still experienced inadequate
vocal cord approximation, which also reduced phona-
tion time.

The fundamental frequency, or rate of vibration of
the vocal cords, was not significantly raised or iow-
ered as a consequence of the BOTOX injections. While
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Fig. 3. Effecis of BOTOX ar saline an spesch rafing scete, Patignis N group A were njectad with BOTOX. Group 8
gauents received sallne. Vidaatape recordings of patlenis prior 19 injection and aftar Ireatmeni were raled by a rarer bn a
T-paint rating scale, with the tugher score representing a more savere condition, BOTOX improved |he speech rating

scoras; saline did not.

it may be expected that weakened or paretic vocal
cards would vibrate at & lower rate, this was oot
observed in cur study.

The patients’ rating scale analysis showed Lhat
saline-treated patients noticed no improvement, in
contrast with the results achieved by BOTOX. This
wus also observed in the rating of speech quality, as
ageessed by an experienced speech pathalogist. Al-
though the rating was done by a single clinician, a
pr?vil?a report has shown this method to be reli-
able.

The use of bilateral injection with BOTOX is safe
and reliable, as is evidenced by the few aide effects
observed in our study population. Ludlow, er al.7 tried
to reproduce the paralysis of the recurrent nerve
section. Qur results and those of Blitzer, ef al.? showed
that paralysis is not a prerequisite to improving the
voice. Moreover, a miid bilateral weakening may pro-
vide a more natural condition for voice production. It
was noteworthy that none of our patients reported
reduction in speed of swallowing, comparing with
80% as reported by Ludlow, et ¢f.7 This may be ex-
plained by the difference in injection techniques and
the lesser amount of toxin used for this study.

Excessive breathiness was noted in two of our

patients and lasted for about 2 weeks. An average
improverment for nearly 3 months ig seen in our pa-
tients. Similar length of improvement has been re-
ported by others with markedly higher doses of the
taxin.?” We propose a lower starting dose, which would
decrease the amount of initial aphonia or excessive
breathiness. Furthermore, electrophysiologic and se-
rological evidences of distant effects of BOTOX injec-
tion in other parts of the body huve been re-
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ported.!7-19 These side elfects may be avoided by a
lower dose aof the toxin,

Treatments for adductor spasmodic dysphonia
are often less than satisfactory. Medications are often
unsuccessful. Recurrent laryngeal nerve resection
offers relief in some patients, but the long-term result
is gometimes disappointing.2¢ BOTOX may offer 2
better alterpative until causative treatment can be
found.

SUMMARY

BOTOX treatment is elfective and safe in the
treatment of adductor spasmodic dyaphonia. Good
results can be achieved with bilateral injection of
smal] doses of the toxin.
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Facial Malignancy Symposium in Minneapolis

The Departmenta of Dermatology and Otolaryn-
gology at the University of Minnesota are sponsaring
a “Symposium on Facial Malignancy and Reconstruc-
tion,” October 25-26.

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

The symposium will focus on the pathogenesis
and diagnosis of cutaneous turnors, nedal dissection,
facial proportions, and prosthetic management of fa-
cial deformities, among other topics.

For more information, contact Continuing Medi-
cal Eduration, Radisson Hotel Metrodome, University
of Minnesota, Suite 107, 615 Washington Ave, SE,
Minneapolia, MN 55414.

Endoscopic Sinus Surgery Series at Johns Hopkins

The Department of Otolaryngology —Head and
Neck Surgery at The Johns Hogkins Medical Institu-
tions is sponsoring an Endoscopic Sinus Surgery Lab-
oratory and Lecture Series, June 13-15.

The series i3 being held at The Johns Hopkins
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Medical Institutions in Baltimore.

For more information, contact the Program Coor-
dinator, The Johns Hopkins Medical Institutions, OF
fice of Continuing Education, Turner Building, 720
Rutland Ave., Baltimore, MD 21205.
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