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A B S T R A C T

Background

This is an update of a Cochrane Review first published in Issue 3, 2004 of The Cochrane Library and previously updated in 2007.

The use of botulinum toxin for the treatment of spasmodic dysphonia is currently the treatment of choice for management of this
neurological voice disorder. Over the past 20 years, botulinum toxin has been used to treat both adductor and abductor forms of the
disorder, with vocal improvement noted aIer treatment for both. A large number of studies have attempted to document the eJicacy of
botulinum toxin for improvement of vocal symptoms in individuals with spasmodic dysphonia.

Objectives

To determine the eJectiveness of botulinum toxin for treating spasmodic dysphonia.

Search methods

We searched the Cochrane Ear, Nose and Throat Disorders Group Trials Register; the Cochrane Central Register of Controlled Trials
(CENTRAL); PubMed; EMBASE; CINAHL; Web of Science; BIOSIS Previews; Cambridge Scientific Abstracts; mRCT and additional sources for
published and unpublished trials. The date of the most recent search was 22 July 2009, following a previous search update in 2007.

Selection criteria

All studies in which the participants were randomly allocated prior to intervention and in which botulinum toxin was compared to either
an alternative treatment, placebo or non-treated control group.

Data collection and analysis

Two authors independently evaluated all potential studies meeting the selection criteria noted above for inclusion. One study met the
inclusion criteria and was included in the final analysis.

Main results

Only one study in the literature met the inclusion criteria. This was the only study identified which reported a treatment/no treatment
comparison. It reported significant beneficial eJects for fundamental frequency (Fo), Fo range, spectrographic analysis, independent
ratings of voice severity and patient ratings of voice improvement.

Authors' conclusions

The evidence from randomized controlled trials does not allow firm conclusions to be drawn about the eJectiveness of botulinum toxin
for all types of spasmodic dysphonia, or for patients with diJerent behavioral or clinical characteristics.
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P L A I N   L A N G U A G E   S U M M A R Y

Botulinum toxin injections for the treatment of spasmodic dysphonia

Botulinum toxin is currently the gold standard of treatment for patients with spasmodic dysphonia. It has been used over the past two
decades to treat both adductor and abductor forms of the disorder. The results of this review of randomized controlled trials indicate that
botulinum toxin is eJective for some aspects of voice production, including perceptual measures of improvement post-injection, variability
of fundamental frequency, vocal intensity and subglottal air pressure. These benefits may be dependent on certain subject variables, such
as the amount of voice use immediately post-injection and treatment variables such as dosage and location of injection. These results
should currently be interpreted with caution, however, as studies have used small sample sizes and have methodological diJerences which
prevent between-study comparisons.
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B A C K G R O U N D

This is an update of a Cochrane Review first published in Issue 3,
2004 of The Cochrane Library and previously updated in 2007.

Spasmodic dysphonia is a voice disorder resulting from disrupted
laryngeal motor control which causes involuntary movements of
the laryngeal musculature during phonation. These involuntary
movements may cause the vocal folds to inappropriately hyper-
adduct (close) (adductor spasmodic dysphonia) or abduct (open)
(abductor spasmodic dysphonia), or in some cases do both
(Aronson 1990; Cannito 1981). Adductor spasmodic dysphonia
is the more common form of the disorder and is characterized
by laryngeal muscle strain, a strained-strangled and harsh voice
quality, pitch breaks, and abnormally low fundamental frequency
(glottal fry). Abductor spasmodic dysphonia is characterized
by intermittent glottal widening and a transient breathy voice
quality (Aronson 1990; Blitzer 1991; Cannito 1981). The severity
of symptoms and disabling nature of the disorder can vary from
patient to patient.

Understanding of the etiology of spasmodic dysphonia has evolved
over time from theories of underlying psychological causes
to current opinion which emphasises a primary neurological
cause (Brin 1998a; Cannito 2001; Whurr 1993). As a type of
dystonia, spasmodic dysphonia has been characterized as a
chronic neurological disorder of central motor processing causing
action-induced muscular spasms (Blitzer 2001). On average the first
signs of spasmodic dysphonia are seen in individuals of around
40 years (Brin 1998a). The disorder appears to occur more oIen
in females, with familial involvement in approximately 12% of all
cases (Brin 1998a; Cannito 2001).

Primary behavioral treatment for spasmodic dysphonia is relatively
ineJective (Boone 2000; Cannito 2001). When combined with
pharmacological therapy, however, behavioral treatment may
assist in improving voice quality and prolonging the benefit
of pharmacological eJects (Murry 1995; Stemple 2000). In this
regard, a number of complementary behavioral management
strategies for spasmodic dysphonia have been suggested, including
laryngeal tension-reducing exercises, breath flow regulation,
decreasing eJort during phonation and co-ordination of the speech
subsystems (Cannito 2001; Murry 1995; Stemple 2000).

Botulinum toxin is generally regarded as the primary
pharmacological treatment for adductor spasmodic dysphonia,
and may also be beneficial in cases of abductor spasmodic
dysphonia or mixed spasmodic dysphonia (Bielamowicz 2001;
Cannito 2001). Botulinum toxin inhibits the release of acetylcholine
at the motor end plates, resulting in a temporary paresis or
paralysis of the injected muscle (Blitzer 2001; Langeveld 1998).
Botulinum toxin is administered either unilaterally (injected into
the leI or right vocal fold muscle) or bilaterally (injected into
the vocal fold muscles on both sides), with smaller dosage levels
reported for eJective bilateral injections (Adams 1995; Bielamowicz
2000; Bielamowicz 2001). There are also diJerent injection
techniques that may be utilized, including an electromyographic
guided percutaneous technique, and a nasolaryngoscopic guided
technique (Bielamowicz 2001; Rhew 1994).

Over the past 20 years, a large number of articles have been
published which have described the use of botulinum toxin for the
treatment of spasmodic dysphonia. A recent search of the literature

revealed over 100 published articles that investigated this topic,
characterized as either clinical studies, review articles, animal
studies or non-clinical studies. The majority of these manuscripts
were clinical studies that attempted to document the eJectiveness
of botulinum toxin for the treatment of vocal symptoms secondary
to spasmodic dysphonia. The methodology used in these studies is
extremely variable. As an example, the independent (manipulated)
variables selected for examination in the published literature
have included injection type (unilateral versus bilateral, in both
separate groups and in series), injection procedure, disorder
type (adductor-type versus abductor-type), injection location,
patient characteristics and treatment combinations (botulinum
toxin with voice therapy or acupuncture) among others (Adams
1993; Bielamowicz 2002; Blitzer 1998; Drost 1998; Ford 1990;
Ford 1992; Green 1992; Ludlow 1992; Lundy 1998; Schonweiler
1998). Dependent (measured) variables studied have included
perceptual, electroglottographic, electromyographic, acoustic,
endoscopic, stroboscopic, duration of benefit, aerodynamic and
subjective rating measures (Fisher 1999; Mehta 2001; Lundy
1998; Papathanasiou 1997; Rodriguez 1994; Sapienza 2002; Whurr
1998; Wong 1995a; Zwirner 1991). The exact method in which
independent and dependent variables have been studied is rarely
consistent between any two investigations. However, the collective
literature has provided ample evidence of the positive eJectiveness
of botulinum toxin for treating spasmodic dysphonia.

To date there have been two systematic reviews (DuJy 2003;
Whurr 1997) and two meta-analyses in the literature that have
considered the eJectiveness of botulinum toxin for spasmodic
dysphonia (Boutsen 2002; Whurr 1998). However, the ability to draw
conclusions from these studies is limited as data from randomized
control studies were combined with data from a variety of research
designs, or data from individual studies were reported separately
and not combined for analysis. Numerous questions still need to be
answered by randomized clinical trials:

• Is botulinum toxin treatment of spasmodic dysphonia more
eJective in providing temporary symptomatic relief of vocal
spasms (e.g. improving voice quality) than no treatment?

• Are bilateral injections more eJective for improving voice quality
than unilateral injections?

• Is botulinum toxin more eJective for improving voice
quality in abductor spasmodic dysphonia, adductor spasmodic
dysphonia, or mixed spasmodic dysphonia?

• Are bilateral injections associated with more frequent adverse
events compared to unilateral injections?

• Are diJerent dosage levels associated with diJerences in the
frequency of reported adverse events?

• Is botulinum toxin alone more eJective for improving voice
quality compared to behavioral voice therapy alone, or in
conjunction with post-injection voice therapy?

• Is one type of botulinum toxin product more eJective for
improving voice quality than another?

There have been no systematic reviews evaluating the eJectiveness
of botulinum toxin treatment for spasmodic dysphonia using only
randomized trials. Thus the purpose of this review is to assess the
eJectiveness of the use of botulinum toxin for the treatment of
spasmodic dysphonia using only randomized controlled trials as
the standard for summary and analysis.
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O B J E C T I V E S

To assess the eJectiveness of botulinum toxin in the treatment
of spasmodic dysphonia using data from randomized controlled
trials.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomized controlled trials that compared the use of
botulinum toxin with a placebo, no treatment, or alternative
treatments.

Types of participants

Participants in these trials were adults whose primary diagnosis
was adductor, abductor or mixed spasmodic dysphonia.

Types of interventions

Experimental interventions included any unilateral or bilateral
injection of botulinum toxin into a muscle or muscles of the
laryngeal mechanism. We set no restriction on dosage, number of
treatments or time to outcome measure.

Types of outcome measures

The major outcome measures studied in the randomized controlled
trials included the following.

1. Acoustic function, or instrumental measurement of the
voice spectrum via computerized analysis (e.g. fundamental
frequency, frequency and amplitude perturbation, signal-to-
noise ratio);

2. Perceptual ratings, or subjective ratings of voice quality or ability
(e.g. subjective voice improvement, spectrographic ratings of
normalcy);

3. Aero-dynamic function, or instrumental measurement of the air
flow and air pressure that is needed to vibrate the vocal folds
(e.g. mean airflow, coeJicient of airflow variation, air pressure).

Search methods for identification of studies

We conducted systematic searches for randomized controlled
trials. There were no language, publication year or publication
status restrictions. The date of the last search was 22 July 2009,
following a previous search update in 2007.

Electronic searches

For the update of this review we searched: the Cochrane
Ear, Nose and Throat Disorders Group Trials Register; the
Cochrane Central Register of Controlled Trials (CENTRAL, The
Cochrane Library Issue 2, 2009); PubMed; EMBASE; CINAHL; AMED;
LILACS; KoreaMed; IndMed; PakMediNet; CAB Abstracts; Web of
Science; BIOSIS Previews; CNKI; mRCT (Current Controlled Trials);
ClinicalTrials.gov; ICTRP (International Clinical Trials Registry
Platform) and Google.

We modelled subject strategies for databases on the search strategy
designed for CENTRAL. Where appropriate, we combined subject
strategies with adaptations of the highly sensitive search strategy
designed by the Cochrane Collaboration for identifying randomized

controlled trials and controlled clinical trials (as described in The
Cochrane Handbook for Systematic Reviews of Interventions Version
5.0.1, Box 6.4.b. (Handbook 2008)). Search strategies for the major
databases including CENTRAL are provided in Appendix 1.

Searching other resources

For the review update, we scanned reference lists of identified
studies for further trials. We searched PubMed, TRIPdatabase, NHS
Evidence - ENT and Audiology and Google to retrieve existing
systematic reviews possibly relevant to this systematic review,
in order to search their reference lists for additional trials. We
sought abstracts from conference proceedings via the Cochrane
Ear, Nose and Throat Disorders Group Trials Register. In 2007, we
also performed the following searches.

• We handsearched journals relevant to the topic (e.g. Medical
Journal of Speech Language Pathology, Journal of Voice, Journal
of Speech-Language-Hearing Research, Annals of Otology,
Rhinology and Laryngology, Laryngoscope, Otolaryngology -
Head and Neck Surgery, International Journal of Human
Communication Disorders, Journal of Neurology, Neurosurgery,
Psychiatry).

• We contacted universities/hospitals/centres where there were
individuals who engaged in spasmodic dysphonia treatment
using botulinum toxin for additional citations and details of
ongoing research.

• We reviewed conference proceedings and we attempted to
retrieve relevant citations from presenters.

• We contacted authors who have researched in this area and
asked them to provide any unpublished data or studies.

Data collection and analysis

Selection of studies

We obtained abstracts for all studies which were potentially
appropriate for inclusion in the review. Two authors assessed
whether or not the complete study should be retrieved. For all
studies clearly appropriate to the review we obtained a complete
copy of the study. For those studies in which the abstract was not
clear regarding the appropriateness, we obtained a copy of the
full study. We collected complete articles and two authors read
and evaluated each study independently for inclusion criteria (i.e.
random allocation). Authors were not blind to author or source,
and any diJerences in study selection were resolved by discussion
between the authors.

Assessment of risk of bias in included studies

Each author independently assessed the methodological quality of
the studies identified for possible inclusion. Any discrepancy was
resolved by consensus discussion.

The categorization of the methodological quality included an
assessment of each study according to the following categories:

• A - adequate concealment;

• B - unclear concealment;

• C - inadequate concealment.

Adequate concealment, category A, included any form of random
assignment in which the individual participant's group assignment
was unknown prior to the actual assignment and an acceptable
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randomization procedure, such as computer-generated allocation,
was used for group assignment. If the author(s) of the study
indicated that participant assignment to the experimental and
control conditions was accomplished using a randomized process
but gave no specific information regarding the details of the
randomizing process, that study would at best be classified
in category B, as using an unclear concealment procedure.
Only studies reporting adequate or unclear concealment were
assigned to the included studies group. Studies reporting
no randomizing procedure were automatically categorized as
reflecting an inadequate concealment procedure, category C, and
were not included for the review or analysis. No study reporting
more than 20% attrition was assigned to the included studies
group.

Data synthesis

We collated the data from the studies using RevMan 5.0 (RevMan
2008). Studies reporting binary outcomes were to be summarized
using odds ratios (OR) with 95% confidence intervals (CI).
Studies reporting continuous outcomes were summarized using
weighted or standardized mean diJerences (WMD/SMD) with a 95%
confidence interval. Where the outcome had been measured using
the same measure, a weighted mean diJerence was to be used.
Where diJerent measures were used to measure the same outcome
the standardized mean diJerence was to be calculated to allow
comparison.

Sensitivity analyses were to be performed to investigate
heterogeneity of results based on design quality.

It was planned that, where possible, subgroup analyses would be
performed to look at the comparative eJicacy. Areas of subgroup
analysis were to include (if applicable):

1. diJerent types of intervention compared with untreated
controls;

2. injection site;

3. dosage and dilution;

4. type of toxin used;

5. side eJects and adverse events; and

6. first treatment versus subsequent treatment(s).

R E S U L T S

Description of studies

Results of the search

From the 2009 update searches a total of 150 abstracts were
retrieved; 10 of the references were duplicates and the remaining
140 abstracts were ineligible for inclusion due to subject scope,
methodology (e.g. review article, non-clinical study) and lack of
non-randomized control design. From the searches conducted in
2007, a total of 77 abstracts were identified. Of these, 70 were
found to be ineligible for inclusion due to methodology. Of the
seven randomized controlled trials, four articles did not report
appropriate data for analysis and authors were either unable
to provide the appropriate data or did not respond to contact
attempts. Of the three remaining studies, two did not meet
inclusion requirements due to the nature of the treatment protocol
(Finnegan 1999; Wong 1995b). The remaining study (Troung 1991)
met the inclusion criteria.

Included studies

Troung 1991 was the only study which could be included in the
review. Troung utilized a double-blind, placebo-controlled study to

examine the eJects of botulinum toxin (BotoxTM) on voice quality
(via spectrographic analysis), perceived voice improvement, and
acoustic measures in subjects with adductor spasmodic dysphonia
who received either drug or saline injection into the thyroarytenoid
muscles. Thirteen subjects were randomly assigned to either
the botulinum toxin or saline treatment groups. Perceptual and
acoustic analyses were applied to recordings of each subject
producing sustained vowel productions. Perceptual variables
included a speech rating scale completed by the investigators that
judged the normalcy of spectrograms generated from the vowel
productions, related to periodicity, the presence of high frequency
energy and voice breaks. In addition, experimental subjects
completed a self-rating scale related to degree of improvement
post-injection and an independent judge rated the degree of
voice severity pre-injection and post-injection. Acoustic variables
included fundamental frequency, phonation time, fundamental
frequency range and perturbation measures.

Outcome measures revealed that subjects injected with
botulinum toxin exhibited significantly decreased perturbation
and fundamental frequency range compared to subjects
who received saline. In addition, the botulinum toxin group
exhibited a significant improvement in ratings of speech quality
(spectrographic analysis) and perceived improvements compared
to the subjects who received saline (for both self and independent
ratings). The authors proposed that results demonstrated an
eJective outcome for botulinum toxin, both for perceptual ratings
and objective measures of voice production, at least in the
treatment of adductor spasmodic dysphonia.

Excluded studies

Finnegan 1999 utilized a randomized, double-blinded cross-over
design to study airflow measures as a function of injection site
(intrinsic laryngeal muscle only versus intrinsic laryngeal muscle
plus laryngeal strap muscles). Participants were randomly assigned
to one of two treatment protocols. However, while both groups
of participants received the 2.5 unit bilateral injection into the
intrinsic muscle (thyroarytenoid), both groups received diJering
bilateral injections during the alternative intervention. One group
received 2.5 units of saline in the thyroarytenoid and sternothyroid
while the second group received 7.5 units of botulinum toxin. Thus,
the eJects of the botulinum toxin cannot be assessed.

Wong 1995b examined acoustic and aerodynamic measurements
subsequent to botulinum toxin injection in two experimental
groups of speakers with spasmodic dysphonia: a non-vocalization
group who remained silent for 30 minutes aIer botulinum
toxin injection, and a vocalization group who read aloud at
normal conversational loudness for 30 minutes aIer the injection.
Twenty subjects in total were randomly assigned to one of the
two groups. Each subject received 2.5 units of botulinum toxin
to the thyroarytenoid muscles, bilaterally. Acoustic measures
were obtained from audio recordings of the subjects producing
sustained vowel prolongation of /a/. Aerodynamic measures were
obtained in the context of having each subject produce three
trials of uttering the syllable /pi/ repetitively. Both acoustic and
aerodynamic measures were obtained prior to injection (baseline),
and at two and ten weeks post-injection.
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Wong 1995b could not be included in the analysis because,
although participants were randomly assigned to diJerent groups,
both groups received botulinum toxin injections as part of the
treatment protocol. Thus, although each group received a diJerent
secondary intervention as part of the treatment protocol (i.e.
vocalization or non-vocalization), it is not possible to compare
directly the eJects of the botulinum toxin for treatment of
spasmodic dysphonia.

Risk of bias in included studies

Only one study (Troung 1991) was identified as meeting the
inclusion criteria based on methodological quality and availability
of appropriate data for analysis. Troung 1991 used a double-blind,
randomly assigned placebo-controlled design. The precise method
used to assign subjects randomly to the experimental and control
groups was not described, and the study was therefore given a level
B 'unclear concealment' rating for methodological quality.

E;ects of interventions

Troung 1991 was the only study comparing treated and non-
treated groups. A total of five measures were taken at four
days post-injection for both groups. Data were analyzed using
the nonparametric Mann-Whitney U test for ranked data which
yielded significant between group diJerences for spectrographic
analysis, fundamental frequency range, self rating of improvement
and professional spectrographic rating. Non-significant group
diJerences were reported for phonation time.

EJect sizes were calculated using the individual group means and
standard deviations reported for the seven dependent variables.
Results of these analyses yielded significant group diJerences for:

• fundamental frequency (standardized mean diJerence (SMD)
-1.60; 95% confidence interval (CI) = -2.92 to -0.29);

• fundamental frequency range (SMD -4.39; 95% CI = -6.68 to
-2.09);

• perturbation (SMD -2.36; 95% CI = -3.90 to -0.82)

• spectrographic analysis (SMD -4.28; 95% (CI) = -6.53 to -2.03);

• professional rating of improvement (SMD -4.42; 95% CI = -6.72 to
-2.11).

Non-significant diJerences emerged for phonation time (SMD 0.40;
95% CI = -0.70 to 1.51). Data provided for the self-rating of
improvement did not allow for a calculation of eJect. A meta-
analysis was not possible since data from only one study were
available for each outcome measured.

D I S C U S S I O N

Although three studies reported randomized participant
assignment, only one study representing a total of 13 participants
with spasmodic dysphonia could ultimately be included in this
review. The study reported a positive eJect of botulinum toxin on
both physiological functioning and listener perception.

The outcomes measured included basic physiological performance
and perceived vocal quality resulting from improvement in these
parameters of vocal production. Troung 1991 found that botulinum
toxin improved the basic eJiciency of the physiological functioning
of the vocal mechanism in four of the five physiologically related
dimensions measured (fundamental frequency, fundamental

frequency range, perturbation, spectrographic analysis). In
addition, Troung showed that patient rating of their speech
production and independent ratings of speech severity improved
significantly as a result of treatment.

Also noticeably absent from this study is long-term follow up of
eJects and side eJects. Others have reported that the eJects of
the botulinum toxin treatment typically last between 3 and 12
months. Troung 1991 assessed post-treatment measures aIer four
days, and reported an average improvement lasting three months.
Breathiness was reported as a side eJect in two participants. No
information was provided with regard to the measurement of vocal
production beyond the four days. This is in contrast to some studies
which have reported that positive eJects of botulinum toxin may
not be observed for up to two weeks post-treatment. Certainly it
would be important to provide quantitative support for the both
the longer term eJects and the severity of the side eJects.

A major problem with any interpretation of the eJects of botulinum
toxin in the treatment of spasmodic dysphonia, based on this
one included study, is the small sample size. While significant
diJerences were observed, any attempt make a population
generalization would be suspect, with only a single study
representing the eJects of intervention.

This does not imply that the use of botulinum toxin for the
treatment of spasmodic dysphonia should be rejected. The
paucity of outcome data should be considered in the context of
certain methodological shortcomings and diJerences that should
be addressed in future randomized controlled trials. However,
although small sample sizes were utilized in included and excluded
studies and the observed eJects were relatively inconsistent for
the measurements at the post-treatment times reported, the fact
remains that the overwhelming clinical evidence suggests that
botulinum toxin is very eJective in treating spasmodic dysphonia.
Of the 77 citations identified, none of the clinical reports, case
studies, single subject design studies, or excluded group designs
studies indicated a negative eJect for botulinum toxin treatment.
In fact, these excluded citations are noteworthy for the similarity in
their report of positive eJects related to length of treatment eJect,
degree of improvement, patient satisfaction and observed side
eJects. This is not to suggest that better evidence is not warranted
but only to point out that the gold standard data reported in this
review may not represent the current practice regarding eJective
use of botulinum toxin for treatment of spasmodic dysphonia.

Future studies should utilize larger sample sizes to increase power
for detecting the presence of significant outcomes. In addition,
the lack of uniformity in methodological design, not only in the
randomized controlled trials cited in the literature, but also the
entire corpus of clinical literature related to the topic of botulinum
toxin for spasmodic dysphonia, points to the need for replication
studies and research designs that will allow for data comparisons
with previously published research.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

In the randomized controlled trials published in the literature,
botulinum toxin has been shown to demonstrate a benefit with
regard to subjective measures of voice production and select
acoustic and aerodynamic variables. However, due to the small
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number of studies available for this review, and the methodological
diJerences inherent in the studies, generalizations regarding
the degree of eJectiveness of botulinum toxin for all forms of
spasmodic dysphonia or patients with diJerent behavioral or
clinical characteristics must be withheld at this point.

Implications for research

Of 77 articles published in the area of botulinum toxin treatment
for spasmodic dysphonia, only seven articles reported randomized
controlled clinical trials. Of these seven, only three published
adequate data that could be further analyzed via a systematic
review. However, on further inspection it was found that only
one study presented an appropriate and analyzable randomized
trial thus limiting any conclusions that might be drawn. There is
a large body of data from non-randomized clinical studies that,
taken together, suggest a very positive clinical outcome from the

use of botulinum toxin for spasmodic dysphonia. However, well
constructed randomized controlled trials are insuJicient in this
area. In addition, methodological variation across all studies in the
clinical botulinum toxin literature make it diJicult to compare one
study with another. In order to facilitate more valid, reliable and
specific decisions regarding treatment benefit, more randomized
controlled trials are needed that control for or investigate
the following variables: dosage, injection location, spasmodic
dysphonia type, subject characteristics and time post-injection
that dependent variables are measured. These factors should be
incorporated into methodologies that investigate a number of
variables that are of clinical relevance. These include subjective and
objective measures of the degree and duration of eJectiveness for
post-injection vocal improvement and neuromuscular functioning,
as well as acoustic, aerodynamic and endoscopic measures of the
eJects of botulinum toxin on laryngeal function in patients with
spasmodic dysphonia.
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Study Reason for exclusion

AANTTAS 1990 Allocation: Not randomized

Adams 1993 Allocation: Not randomized

Adams 1995 Allocation: Random 
Participants: Adults with spasmodic dysphonia 
Interventions: Unilateral versus bilateral botulinum toxin injections

Adams 1996 Allocation: Not randomized

Aronson 1993 Allocation: Not randomized

Benninger 2001 Allocation: Not randomized

Bhattacharyya 2001 Allocation: Not randomized

Bielamowicz 2000 Allocation: Not randomized

Bielamowicz 2001 Allocation: Random 
Participants: Adults with abductor spasmodic dysphonia 
Interventions: Percutaneous versus transnasal injection of botulinum toxin

Bielamowicz 2002 Allocation: Not randomized

Blitzer 1985 Allocation: Not randomized

Blitzer 1988 Allocation: Not randomized

Blitzer 1991 Allocation: Not randomized

Blitzer 1992a Allocation: Not randomized

Blitzer 1992b Allocation: Not randomized

Blitzer 1998 Allocation: Not randomized

Brin 1988 Allocation: Not randomized

Brin 1989 Allocation: Not randomized

Brin 1998b Allocation: Not randomized

Brin 2001 Allocation: Random 
Participants: Adults with spasmodic dysphonia 
Interventions: Unilateral versus bilateral botulinum toxin injections

Cannito 1994 Allocation: Not randomized

Ceballos 1992 Allocation: Not randomized

Courey 2000 Allocation: Not randomized

Crevier-Buchman 1997 Allocation: Not randomized

Cyrus 2001 Allocation: Not randomized
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Study Reason for exclusion

Davidson 1996 Allocation: Not randomized

Devriese 1994 Allocation: Not randomized

Finnegan 1999 Allocation: Random 
Participants: Adults with spasmodic dysphonia 
Interventions: Botulinum toxin injections into both intrinsic and extrinsic laryngeal muscles versus
botulinum toxin injections into intrinsic plus saline into extrinsic muscles

Fisher 1996 Allocation: Not randomized

Fisher 1999 Allocation: Not randomized

Ford 1990 Allocation: Not randomized

Ford 1992 Allocation: Not randomized

Galardi 2001 Allocation: Not randomized

George 1992 Allocation: Not randomized

Green 1992 Allocation: Not randomized

Inagi 1996 Allocation: Not randomized

Jankovic 1990 Allocation: Not randomized

Klap 1991 Allocation: Not randomized

Klap 1993 Allocation: Not randomized

Kobayashi 1993 Allocation: Not randomized

Koriwchak 1996 Allocation: Not randomized

Langeveld 1998 Allocation: Not randomized

Langeveld 2001 Allocation: Not randomized

Lees 1992 Allocation: Not randomized

Liu 1996 Allocation: Not randomized

Loven 1993 Allocation: Not randomized

Loven 1994 Allocation: Not randomized

Ludlow 1988 Allocation: Not randomized

Ludlow 1990 Allocation: Not randomized

Ludlow 1991 Allocation: Not randomized

Ludlow 1992 Allocation: Not randomized
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Study Reason for exclusion

Lundy 1998 Allocation: Not randomized

Maloney 1994 Allocation: Not randomized

Marion 1992 Allocation: Not randomized

Maurri 1992 Allocation: Not randomized

Mehta 2001 Allocation: Not randomized

Meleca 1997 Allocation: Not randomized

Miller 1987 Allocation: Not randomized

Murry 1995 Allocation: Not randomized

Papathanasiou 1997 Allocation: Not randomized

Poungvarin 1995 Allocation: Not randomized

Rhew 1994 Allocation: Not randomized

Rodriguez 1994 Allocation: Not randomized

Rontal 1991 Allocation: Not randomized

Rosen 1999 Allocation: Not randomized

Ruiz 1998 Allocation: Not randomized

Sapienza 2002 Allocation: Not randomized

Schonweiler 1998 Allocation: Not randomized

Smith 2000 Allocation: Not randomized

Teive 2001 Allocation: Not randomized

Thomas 2006 Allocation: Randomized

Participants: Adult patients with adductor spasmodic dysphonia

Interventions: Frozen versus fresh reconstituted botulinum toxin type A

Tish 2003 Allocation: Not randomized

Whurr 1993 Allocation: Not randomized

Whurr 1997 Allocation: Not randomized

Whurr 1998 Allocation: Not randomized

Wong 1995a Allocation: Randomized 
Participants: Adults with spasmodic dysphonia 
Interventions: Botulinum toxin with vocalization versus botulinum toxin without vocalization
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Study Reason for exclusion

Wong 1995b Allocation: Randomized 
Participants: Adults with spasmodic dysphonia 
Interventions: Botulinum toxin with vocalization versus botulinum toxin without vocalization

Zwirner 1991 Allocation: Not randomized

Zwirner 1992 Allocation: Not randomized

Zwirner 1993a Allocation: Not randomized

Zwirner 1993b Allocation: Not randomized

Zwirner 1997 Allocation: Not randomized

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Fundamental frequency (Hz)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Treatment vs control at 4 days
post

1 13 Std. Mean Difference (IV, Fixed,
95% CI)

-1.60 [-2.92, -0.29]

 
 

Analysis 1.1.   Comparison 1 Fundamental frequency (Hz), Outcome 1 Treatment vs control at 4 days post.

Study or subgroup Treated Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Troung 1991 7 88.9 (7) 6 102.1 (8.4) 100% -1.6[-2.92,-0.29]

   

Total *** 7   6   100% -1.6[-2.92,-0.29]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.39(P=0.02)  

Favours treatment 105-10 -5 0 Favours control

 
 

Comparison 2.   Mean improvement post-injection

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Botox versus placebo at 4 days 1 13 Std. Mean Difference (IV, Fixed,
95% CI)

0.0 [0.0, 0.0]
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Analysis 2.1.   Comparison 2 Mean improvement post-injection, Outcome 1 Botox versus placebo at 4 days.

Study or subgroup Botox Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Troung 1991 7 2.8 (0.6) 6 0 (0)   Not estimable

   

Total *** 7   6   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours treatment 105-10 -5 0 Favours control

 
 

Comparison 3.   Fundamental frequency range

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Fundamental frequency range at 4
days post

1 13 Std. Mean Difference (IV, Fixed,
95% CI)

-4.39 [-6.68,
-2.09]

 
 

Analysis 3.1.   Comparison 3 Fundamental frequency range, Outcome 1 Fundamental frequency range at 4 days post.

Study or subgroup Treated Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Troung 1991 7 28.7 (6.4) 6 183.9 (48.3) 100% -4.39[-6.68,-2.09]

   

Total *** 7   6   100% -4.39[-6.68,-2.09]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.75(P=0)  

Favours treatment 105-10 -5 0 Favours control

 
 

Comparison 4.   Perturbation

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Perturbation at 4 days 1 13 Std. Mean Difference (IV, Fixed, 95%
CI)

-2.36 [-3.90, -0.82]

 
 

Analysis 4.1.   Comparison 4 Perturbation, Outcome 1 Perturbation at 4 days.

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Troung 1991 7 48.3 (10.1) 6 122.8 (42.1) 100% -2.36[-3.9,-0.82]

   

Total *** 7   6   100% -2.36[-3.9,-0.82]

Favours treatment 105-10 -5 0 Favours control
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Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=3.01(P=0)  

Favours treatment 105-10 -5 0 Favours control

 
 

Comparison 5.   Spectrographic ratings (degree of normalcy)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Botox versus placebo at 4 days 1 13 Std. Mean Difference (IV, Fixed,
95% CI)

-4.28 [-6.53, -2.03]

 
 

Analysis 5.1.   Comparison 5 Spectrographic ratings (degree of normalcy), Outcome 1 Botox versus placebo at 4 days.

Study or subgroup Botox group Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Troung 1991 7 48.1 (6.3) 6 117.9 (21.4) 100% -4.28[-6.53,-2.03]

   

Total *** 7   6   100% -4.28[-6.53,-2.03]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.72(P=0)  

Favours treatment 105-10 -5 0 Favours control

 
 

Comparison 6.   Phonation time

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Phonation time treatment versus
control

1 13 Std. Mean Difference (IV, Fixed,
95% CI)

0.40 [-0.70, 1.51]

 
 

Analysis 6.1.   Comparison 6 Phonation time, Outcome 1 Phonation time treatment versus control.

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Troung 1991 7 90.8 (22.9) 6 83.2 (6) 100% 0.4[-0.7,1.51]

   

Total *** 7   6   100% 0.4[-0.7,1.51]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.71(P=0.48)  

Favours treatment 105-10 -5 0 Favours control
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Comparison 7.   Audio ratings (degree of severity)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Perceptual audio ratings treatment
versus control

1 13 Std. Mean Difference (IV,
Fixed, 95% CI)

-4.42 [-6.72,
-2.11]

 
 

Analysis 7.1.   Comparison 7 Audio ratings (degree of severity),
Outcome 1 Perceptual audio ratings treatment versus control.

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Troung 1991 7 45.2 (5.6) 6 117.9 (21.8) 100% -4.42[-6.72,-2.11]

   

Total *** 7   6   100% -4.42[-6.72,-2.11]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.75(P=0)  

Favours treatment 105-10 -5 0 Favours control

 

 

A P P E N D I C E S

Appendix 1. Search strategies

 

CENTRAL PubMed EMBASE (Ovid)

#1 VOICE DISORDERS single term (MeSH) 
#2 LARYNGISMUS single term (MeSH) 
#3 spasm* NEAR dysphoni* or spastic NEAR
dysphoni* OR flaccid NEAR dysphoni* OR
hyperkinetic NEAR dysphoni* OR respirato-
ry NEAR dysphoni* OR laryngospasm* NEAR
dysphoni* 
#4 phonation NEXT disorder* OR laryngeal
NEXT dystonia* OR neurologic* NEXT voice
NEXT disorder* 
#5 ABSD OR ADSD 
#6 #1 OR #2 OR #3 OR #4 OR #5 
#7 BOTULINUM TOXINS explode all trees
(MeSH) 
#8 botulin* OR botox* OR dysport* OR
oculinum* OR myobloc* OR neurobloc* OR
botb* OR cs NEXT bot* OR vistabel* 
#9 #7 OR #8 
#10 #6 AND #9

(("VOICE DISORDERS"[MeSH]) OR ("LARYNGIS-
MUS"[Mesh]) OR ((SPASM*[tiab] OR SPASTIC[tiab]
OR FLACCID[tiab] OR HYPERKINETIC[tiab] OR
RESPIRATORY[tiab] OR LARYNGOSPASM[tiab])
AND DYSPHONI*[tiab]) OR ((PHONATION[tiab]
OR DISORDER*[tiab]) OR (LARYNGEAL[tiab]
AND DYSTONIA[tiab]) OR NEUROLOGIC[tiab]
AND VOICE[tiab] AND DISORDER*[tiab) OR
((PHONATION[tiab] OR DISORDER*[tiab]) OR
(LARYNGEAL[tiab] AND DYSTONIA[tiab]) OR
(NEUROLOGIC[tiab] AND VOICE[tiab] AND
DISORDER*[tiab])) OR (ABSD[tiab])) AND ((BOTU-
LIN*[tiab] OR BOTOX*[tiab] OR DYSPORT*[tiab]
OR OCULINUM*[tiab] OR MYOBLOC*[tiab] OR
NEUROBLOC*[tiab] OR BOTB*[tiab] OR (CS[tiab]
AND BOT*[tiab]) OR VISTABEL*[tiab]) OR ("Botu-
linum Toxins"[MeSH]))

1 LARYNX DISORDER/ or LARYNX
SPASM/ or DYSPHONIA/ 
2 LARYNX/ and DYSTONIA/ 
3 ((SPASM* or SPASTIC or
FLACCID or HYPERKINETIC or
RESPIRATORY or LARYNGOS-
PASM*) and DYSPHONI*).tw. 
4 ((PHONATION adj DISORDER*)
or (LARYNGEAL adj DYSTONIA)
or (NEUROLOGIC adj VOICE adj
DISORDER*)).tw. 
5 ABSD.tw. 
6 4 or 1 or 3 or 2 or 5 
7 BOTULINUM TOXIN/ or BOTU-
LINUM TOXIN A/ or BOTULINUM
TOXIN B/ 
8 (BOTULIN* or BOTOX* or
DYSPORT* or OCULINUM* or
MYOBLOC* or NEUROBLOC*
or BOTB* or (CS adj BOT*) or
VISTABEL*).tw. 
9 8 or 7 
10 6 and 9
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CINAHL Web of Science mRCT

S1 (MH "Voice Disorders") 
S2 TX ( SPASM* OR SPASTIC OR FLACCID OR
HYPERKINETIC OR RESPIRATORY OR LARYN-
GOSPASM* ) and TX dysphoni* 
S3 TX ABSD 
S4 (MH "Botulinum Toxins") 
S5 TX ( BOTULIN* OR BOTOX* OR DYSPORT*
OR OCULINUM* OR MYOBLOC* OR NEU-
ROBLOC* OR BOTB* OR VISTABEL* ) or ( CS
AND BOT* ) 
S6 S4 or S5 
S7 S1 or S2 or S3 
S8 S6 and S7

#1 TS=((SPASM* or SPASTIC or FLACCID or HYPER-
KINETIC or RESPIRATORY or LARYNGOSPASM*)
and DYSPHONI*) 
#2 TS=((PHONATION adj DISORDER*) or (LARYN-
GEAL adj DYSTONIA) or (NEUROLOGIC adj VOICE
adj DISORDER*)) 
#3 TS=(BOTULIN* or BOTOX* or DYSPORT* or
OCULINUM* or MYOBLOC* or NEUROBLOC* or
BOTB* or (CS adj BOT*) or VISTABEL*) 
#4 TS=ABSD 
#5 #4 OR #2 OR #1 
#6 #5 AND #3

(dysphon% OR dyston% OR
voice OR phonation OR ABSD)
AND (botulin% OR botox OR
DYSPORT% OR OCULINUM% OR
MYOBLOC% OR NEUROBLOC%
OR BOT% OR VISTABEL%)

  (Continued)

 

W H A T ' S   N E W

 

Date Event Description

22 July 2009 New search has been performed New search 22 July 2009. No new studies identified.

20 October 2008 Amended Converted to new review format.

20 April 2007 Amended New search 20 April 2007. No new studies identified.

 

H I S T O R Y

Protocol first published: Issue 3, 2003
Review first published: Issue 3, 2004

 

Date Event Description

26 May 2004 New citation required and conclusions
have changed

Substantive amendment

 

C O N T R I B U T I O N S   O F   A U T H O R S

All authors contributed to the collection and evaluation of included/excluded studies, and preparing the text. Watts and Nye were
responsible for the data input and analysis.

D E C L A R A T I O N S   O F   I N T E R E S T

None known.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Botulinum Toxins  [*therapeutic use];  Spasm  [*drug therapy];  Voice Disorders  [*drug therapy]
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MeSH check words

Humans
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