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Laryngenl dwitonia is » nenrclogle dberder of
central mator pracessing characterized by actlon-
induced spasms of the vocal cords, The spasms we
poorly controlled by the patient, and the symptoms
are exacerbated by stress. These spasms produce a
clinical voice syndrome often termed gpasmodic
dysphonia {SD) or spastic dysphonia, which Ls char-
acterized by a choked, constreined volee pattern
with breaks in vocalization.** In addition, the voice
pattern may also be tremulous with inhalation pho-
nation, hershnews, and audible grunt, [y addition
to the adductor farm of laryngeal dystonla, approx-
imately 10% of patients will presen\ with the ab-
ductor form. In \hir form of phonatian, the cords
will have ¢ spasmodic motion of the posterior crico-
arytenold (PCA) muscles, producing w breathy
volce. The history of observationsy of SD has previ-
owsly been reperted.”® Qur group and others™*?
have linked 5D to dystonia, a central nervous sys-
tem disorder. Dystonia mey manifest jtself in other
focel and segmental presentations, including bleph-
argspasm (forced, involuntary eye cloaure), oro-
mandibular dystonia (face, jaw, or topgue involve-
ment], torticollls (twisting of the neck), and writer’s
cramp {action-induced dystonic contractlons of the
hand muscles).'* " Laryngeal dystonia may present
focally or in assaciation with other dystopic move.
ments.

Vocal analysis of the adductor SD patienis re-
veals harshness, usually @ tremor, [nappropriete
pitch or pitch breaks, groaning, breathiness, and
glottal fry.**'* The voice wresis come from hyper
adductian of the true and false vocal cords, Some of
the patients with tremor have synchronous Involve-
ment of the pharynx, fmce, masticatory muacles,

pastic dypk

etc.*** The abductor SO patients were described
by Aronson et al'® In 1968 as a group with a whis-
pering dysphonia or aphonia, This may be the earli-
est repurt of the true ghductor SD. Many af these
patients may be misdiagnomd as having a vocal
cord paralysis.

Qur dectromyography (EMG) data also showed
17% of patients with eniarged potentials, as well as
11% with polyphasic potentials.** This finding is
fndicative of some rearganizational activity, per-
haps denervation and reinnervation.

In addition we have identified two viher varia-
dons of presemtation. The term compensatory ab-
ductor dysphona refers to those patients with such
severe adductor spasms thar they voluntarily pro-
duce 2 breathy voice by not cantracting thelr vocal
cords In order to prevent the spasms and the broken
speech pattern, Patients with compensatory addyc-
tor dyrphonia are those severe sbductors whao tey to
prevent the breathiness by tightly contructing their
vocal cords.!

Psychatherapy, specch therapy, and biofcedback
are generally unsuccessful methods of treating SD.
Recurrent laryngeal nerve section has a long-term
1ucoess cate of about 38% * with continued vocal
cord paralysis. We have pastulated® that this fail-
ure rate is related to hyperfunction of the vppoaing
hyperfunctionai dystonic muscle, which usually ex-
sggerates the dystonic symptoma. Our series’ has
shown poor results of treatment of adductor dysto-
ala with medication, although there was a2 33% re-
sponse tate in the abductor type. We therefore es.
tablished a program of treatment of laryngeal dys-
tonle with botu!:’c’gz__r_n toxin (BOTOX) injections.
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METHODS
CLINIGAL DATA

This stady (approved by cur Institutional Review
Board) consists of a group of 260 primary snd B0
secondary laryngeal dvstonia patients, of whom 210
palients had the presumptive diagness of 5D (d-
ductor or abductor laryngeal dystonia) when ve-
ferred. Patients were evaluated with 2 detziled his-
tory and physical examination including direct fi-
beroptic laryngescopy with video recording, & com-
plete neurologic examination, and lyryngeal EMG;
some had brain stem audiometric evoked resporae
and magnetic resopance imaging scans. In question-
able cases, the videotapes were reviewed to conflon
the diagnosis. Patient data are stored In n Foxbace
data bass.

[nwially we only invited patients who had prewi-
ously failed treatment with pharmarcotherapeutic
agents, BOTQOX has been 5o suevessiul as compared
tu other modalities, with few clinically significant
side effects, thet we began o offer BOTOX as pri-
mary therapy. We also have offersd BOTOX ther-
apy to patients who have failed surgical therapy (re-
current .arynges] nerve secilon and anterlor com-
missure relcase procedures, patients with abduetor
laryngen! dystonis, and patients with dystonic re-
spiratory laryngeal dysthythmias.

INJECTION TECHNIQUE

Adducter. Each petient bad injectlons that were
individualized with dosesoi1.25 Uto 3.75 U. Infec-
tions were given percutaneously with EMG guld-
soce as we have previously reported,

Abductor. The first abductor patient was initially
treaied with BOTOX via a direct tarynigescopy and
injection into the PCA muscle. This was not poasible
to do with EMG control, and besides the patlent
discownfort, very little improvement was noted. We
next began EMG-guided percutaneous injection,
The laryna is reenually rotated away from the side
of intended injection and the hollow EMG needle
with syringe is placed pestertior Lo the posterior edge
of the thyroid lamine. The needle is advanced to the
cricaid cartilege and then moved out under EMG

guidunce to the optimum position in the PCA mus-
ole.

RATING

Patient’s voices were scored in a nonblinded Fash-
wnn by means of a sublective rating scale estimating
the parcent of norma! fpeech, with 0% representing
no speech or full disahility and 100% representing
normal speech, Patients wored themselves before
each pjection, end s videstaping and vnice record-
ing were performed. [n addition, the physicians
made a siilar rating and the most conservative cat-
fng was recorded and used as the pergent Lmrrwe-
ment in all cases, Patients kept disrles of vocal func-
tion, noting the time of onst of vocal weakness,
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peak weakness, duration of hreathy hypophonia,
duration and severity of choking with Ngulds, arnd
any other notable eventy, No correlation was made
between the observed improvement and voeal cord
pacalysis, sinco with our technigue, paralysis is very
rare. Postinjection EMG studies were performed on
the 2-week follow-up visit in a Jimited number of
patients early in our study. The studies were not
carried out In all patients since they did not appear
to have direct clinical relevance.

RESULTS
CLINICAL CHARACTERISTICS

Laryngegl Dyrtonia Data. Of the 1,828 cases of
dystonia registered at the Dystonia Clinlcal Re.
search Center, 320 cazes (16.6% ) had vocal involve-
ment. Of these 320 petients, 2680 (81%) had pri-
mary dystanis and 60 (19%) had secondary dysto-
nla (see Tahle}. Of the primary group, 152 (38%)
were fcmale and 108 (42%) were male. This is very
slmilar to the 60% female/§0% male ratio found in
the entire group of primary dystonias. The Jewith/
non-Jewish ratio for primaiy leryngeal dystonia
was 3% T7% , which is consistent with the 24%!/
78% lound In the entire primary dystonia group.

In the group of 320 patianty with lezyngeal dysto-
nis, 270 (#4.4%) had adductor vocal involvement
("spastic dysphonia”}; 47 (14.6% ) hed abductdr vo-
cal involvement (“whispering dysphonia™; and 3
{1%} bad adductor breathing dystonfa. The aver-
age age st onset of SD patents was 38, The three
patfents with laryngesl adductor breathing dys-
tonla were 27, 53, and 58 years of age at onset. Of
(nterest was the fact that 27 patients of the primary
dwstonia group (10.4 %) had lanmgeal involvement
lirst and then went on to have (ovelvement of an-
other neuromuscular aystemn. The Importance of
family history is illustratad by the fact that 44 of the
260 (17% } patlents who had primary laryngeal dys-
tania had a family higory of dystonla.
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BOTULINUM TOXIN THERAPY

Adducior Laryngea!l Dystonia. Of the 320 cases .

of laryngeal dystonia recorded In our data base, we
have injected 210 patients since April 1984 At the
inception of our study, there were ne previous
guidellnes for laryngeal BOTOX injections and
therefore nur dose schedule was empiric. Recogniz-
ng that the vocalis-thyroerytennid complex congists
of small muscles, we planned small doges with the
goal of minimizing adverse effects and vocal trau-
ma. Qur first approach wat to inject £.3 U into one
voca! cord, This Injection had little effect. We then
gave zn wdditional 7.5 U, which caused & vocel sord
paresis and a period of breathy dysphonia but 90 %
improvement of vocal funcifon. In keeping with our
goa) of minimiring the total expoture to BOTOX,
we decided toexplore bilateral, low-dose injections.
This decision also parsiicled our theory thet weak-
ening oc paralyzing one vocal cord stresses the re-
mafning vacal vord and exaggerates the dystonic
symptoms. We therefore Initlated a Arst-trestment
program of injecting beth vocalis muscles with 3.73
U. Al patients experienced benefit. Initially there
was an elfect within the first 24 hours, followed by
a hypaphonis that was maximum at the third post-
injection day. This breathy speech typically lasted 4
to 14 days and was mild. but lasted 57 days in one
putient Some patients also experienced & mild
choking sensation when drinking fluds, although
there were no cases of aspiration. Patients Found
that drinkiog dowly compensated adequately for
this symptom until it resolved. Patieats’ speaking
improved from 80% lo 100% of normal function
with a mean of 80% , and the duration of effect was
fram 3 to 4 months, Patients often requested rein-
jection before returning to their pretreatment level
of functioning, When we performed 2-week follow-
up laryngeal EMC, occusional evidence of denerva-
tion could be found.

Qwing to the prolonged perlod of breathy hypo-
phonla in tome of the patients receiving 3.75 U per
vocal cord, we modifled our Hrst treatment prota-
zol by reducing the dose to 2.5 U per vocal cord. Al-
though there was a trecd for decreased duration of
breathiness, choking, and duration of henefit at 2.5
U, the differences were nat statisthcally rignificant.
Twan patients, howaver, failed to have any notice-
able effect at the lower dase and had to be rein-
jected. Because of the lack of significant dilference
inn the durstion or degrec of bonefit of these two
daomes, aar current protocol bs to initlally inject 2.5 U
per cord except when the patient finds it impossible
to make a return visit in 2 weeks should the Injec-
tion have no effect. In ihese patients a dose of 3,75
U per cord is given. For repcat injectlons, we Ini-
tially injected either 3.75 or 2.5 U per cord. We
have begun to glve some patients £.5 U unilaterally
or 1.25 U bilaterally on tollow.up to minimlze the
length of hypophenla, since there oftea eppears to
be some residuel weakness at Lhe time of the follgw-

up injection.

The adverse effects fram laryngeal BOTOX injec-
tions included a mild braathy dysphonis for & short
period of time in 45% of patients and mild choking
on fluids for the first several days in 22%. Several
patients hyperventilated and became dizzy trying to
speak while hypophounic, Several patents cougher)
up blood-tinged spatum and/or had a sare throst.
Ome patient had itching but no rash,

Nerve Secton. OF the sdductor vocal group, nine
were patients who had falled » recwrrent laryngeal
aerve section. This groug;, previcusly reported, ™ In-
cluded four men and five women vanging in age
from 38 to 6Z with a mean of 50. They all failed
ALN section from 0 to 4 years postoperatively
{mean, 1.5 years). Four of the patients had more
than one procedure performed on the nerve or vocal
cord 1o try to turn faflure into success. Laryngeal
EMG was performed on all pat{ents; most showed
signs of chronic denervation with few and very
small potentials and cccasional fibrillation poten-
tials, We injected most of the patients with 2.5 U
unilaterally. This was given in the functional cord
in most patients with an (mprovement of 0% to
100% with & mesn of Bl % as compared to 10% to
80 % with # mean of 59% when the paralyzed cord
was injected.

Anterior Commissure Relevse, In sddition to the
nerve sectlon failures we have treated three patients
who falled an anterior commissure releuse proce-
dure. In these patlents the larynx appeared fore-
shartetied, but the adductor spasmsa were ad intense
23 in the ronoperated group. These putients were
also given 2.5 U per vocal cord, and all experienced
benefit, The spasmy remitied, but becaunse of the
laxity of the vocal cord from the release, most no-
ticed a narrowed pitch range. The duration of the
breatby hypopbonia also was extended in 1his
group,

Abductor Laryngeal Dysionia. Wlth our growing
experlence, we cautlowly elected to treat abducter
laryngeal dystenia wlh injection of BOTOX into
the PCA muscle, We informed the patients that ex-
cesgve weakening of the PCA muscle might cause
atrway distress and might necessitate a temparary
tracheastomy. Doses of 1.2¥ to § U were glwven in
one to four trestments to weaken one or both PCA
muscley in 12 patents. Marked Improvement was
seen in 8, with @ mean Improvement to 57% and a
return of mean maximal functional performance to
80% af ngrmal. Follow-yp trestments required
smalter toxin doses. The sdverse effects Included
brief choking on fluids without aspiration and mild
stridor on exertion In £ patlents. There were no sig-
nificant breathing difficuldes, even in the cises in
which both PCA muscles were injected.

Adductor Loryngeal Breathing Dystonia. In ed-
ditien to the patients who had phonatory symptoms
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due to laryngeal dystonia, we identified three pa-
tients who had paradoxical moton of the vocal
cords during respiration. These patients were not
hypoxic, but produced moderate to severe insplra-
tory strldor. This symptom disappeared as soon as
the patients went to sleep, and took a short while
aiter awakening in the morning to reappear. After a
thorough otolaryngologic, neurologic, and pulmo-
nary workup, we treated two of these patients with
BOTOX with decreese or cessation of the symp-
toms. A complete description of these patients and
thelr test results will be published separately.

DISCUssION

The data from our previows publications,'*'* '*--2
our current series, and reports of other authors sup-
port the conclusion that “spastic dysphonla” and
“whispeting dysphonia” are focal laryngenal forms
of dystonia. Our data on age of onset, sex prepon-
derance, Jewish/aon-Jewish ratio, family history,
and involvement af other body parts are consistent
with theme of other authors and with thase of our to-
tal dystonia group.

The average age at onsex in our entire group was
34 for both the adductor and abductor forms. The
average age of patlents who had primary dystonla
of the larvnx and another body part was 31, since
patieats with early-onset disease ure mare likely to
have more then one site lovelved.

Of the 260 patlents who had the larynx as their
primary site of onset, 27 {10.4%) had spread to an-
other body part. These data suggest that patlents
should be advised of possible spread and be fol-
lowed and reexamined on a regular basie for signs of
ather dystonic involvement. The famiiy history was
alsn significant, with 44 of 260 patients (17 %) with
primary lacyngeal dystoniz having a family history
of dystonia. Family studies of childhood onset idio-
pathic dystonia show an autosomal dominant inher-
[tanee with reduced penetrance. A gepe locus mark-
er located on the 9g chromosome ﬁeas just recently
been established by our group and others, and this
finding cpens new doorways for the understanding
and passible treatment of the disorder,™ Therefore,
it is of paramount importance to obtain a family
histary and bave genetle counseling provided where
necessaty.

Recurrent laryngeal nerve sectlon originally seemed
to be the treatment of choice for SD. However,

+

meny late failures were [ound leaving a poor voice
with a contlnued paralyzod vocal cord. We believe
that the return of symptoms [n these patients is due
to siressing the remaining Functinning vocel cord,
thereby intoruifying the dystonic symptoms.

Ludlow et al® and Miller et al® have injected
higher doses of toxin {up to 80 U gver three visits)
Into one vocalls muscle In patients with SD. Since
the goal of this treatment method 15 unilateral vocal
cord paralysis, we see little advantage of this tech-
nique over recurrent laryngeal nerve wectlon, We
have theorized that surgical therapy may ultimately
fall because the contralateral functioning vocal
cord hyperadducts. This hyperadduction stresses
the remalning functlonal vocal cord and exagger-
ates the underlying dystanic stule, causing addition-
al dysfunction and s return of the dysphonia.

Our experience with 210 patlents bas shown that
local injections of BOTOX into laryngeal muscles is
a relatively safe and effective mode of therapy for
laryngeal dystonia. In contrast to surgical therapy,
BOTOX injections have the advantage of being giv-
en on an ambulatory basis; both vocal cords can be
treated; and the toxin s glven under EMG control
for previse locallzation of the most active part of the
muscle complex. Graded weakening can be achleved
by using low dosages and repeating the injections to
achieve the optimum weakness desired. If too much
weaknew is produced, the strength gradualbly re-
turns with time. The procedure (s very acceptable
to patients with very satisiactory vocal results. It is
too soon to ell whether patients will become refrac-
tory Lo this form of therapy. To date we have not
found anyone who has become refractory with la-
ryngeal injections or sustained a disebility from \a-
ryngesal woxin injections.

CONCLUSION

Laryngeal dystonia s a dizarder of central motor
processing that can cause adductor spasms (“spastic
dyspbonia™), sbductor spasms (“whispering dys-
phouls™), 2nd sdductor breathing dystonla. Laryn-
geal BOTOX falecdons are performed percuta-
neouly, on an ambulatory basls under EMC con-
trol. Graded weakening can be achieved by usiog
amall dosages and injecting additional toxin as
needed. If too much weakness Is produced; the
strength gradually returns with time. Our deta sug-
gest that BOTOX Injection is the treatment of
cholce for dystonic symptoms of the larynx.
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