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Eletromiografia da Laringe (EMGL) é método auxiliar utilizado na compreensfio e

diagnéstico de diferentes doengas neurolégicas que comprometem a funcfio da laringe.

Esta tese consiste de 4 capitulos: 1) Eletromiografia da laringe: aspectos técnicos;
2) Eletromiografia da laringe: estudo normativo; 3) Eletromiografia da laringe:
contribuigdo 2o diagnéstico ma imobilidade de pregas vocais; ¢ 4) Eletromiografia da

laringe nos distirbios dos movimentos - dados preliminares.

1) Descrevem-se as técnicas de inser¢fo percutnea de eletrodos de agulha nos musculos
tircoaritenoideus  (TA), cricotireoideus (CT), cricoaritenoideus Iateralis (CAL) e
cricoaritenoideus posterioris (CAP) em 80 pacientes, 47 do sexo feminino e 33 do
masculino, com idades entre 18 a 86 anos (média 52,7). Para a abordagem do musculo TA
utilizaram-se a inser¢io percutdnea via membrana cricotiredidea em 68 pacientes, e a via
cartilagem tiredidea em 12. Para abordagem do misculo CT utilizou-se a insercfio
percutdnea direta em 58 pacientes, enquante a do CAL utilizou a insergiio percuténea via
membrana cricotiredidea. Na abordagem do CAP utilizou-se insergéio percutinea direta por
rotagdo digital em 32 pacientes e via membrana cricotire6idea atravessando a luz da laringe
em 24. Dos 80 pacientes estudados, 55 apresentavam imobilidade de pregas vocais e 25

eram portadores de distirbios dos movimentos.

2) Descrevem-se os valores de duracio e amplitude dos potenciais de acfio das unidades
motoras (PAUM) destes musculos em 14 voluntdrios sem alteracbes vocais, 9 do sexo

feminino e 5 do masculino, com idades entre 18 e 55 anos (média 35,6);

3) Descrevem-se as contribuicbes da EMGL ao diagnéstico de 55 pacientes, 27 do sexo
ferninino ¢ 28 do masculino, com idades entre 18 € 79 anos (média 53,4), com imobilidade
de pregas vocais & laringoscopia, 32 & esquerda, 14 i direita e 9 bilateralmente. Os
pacientes foram agrupados conforme a causa provdvel da imobilidade & anamnese: 1)

Desconhecida ( 30 pacientes); 2) Traumatismo (14 pacientes); e 3) Tumor (11 pacientes).

4) Descrevem-se dados preliminares da EMGL em 25 pacientes, 18 do sexo feminino e 7
do masculino, com idades entre 21 ¢ 86 anos (média 51,4), apresentando disfonia por

distirbios dos movimentos. A avaliagfio clinica e laringoscopia sugeriam diagndstico de
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distonia laringea em 19 pacientes, tremor vocal em 5 e sindrome de Gilles de la Tourette
em 1. Dos 25 pacientes, 18 apresentavam indicagfic para tratamento com toxina botulinica:
14 com distonia laringea, 3 com tremor essencial e 1 com GTS. Utilizou-se a aplicagiio
unilateral de 2,5U de BOTOXR , diluido em solugio fisiolégica 0,9%, nos miisculos TA
nos 12 pacientes com distonia em adug#o, nos 3 com tremor vocal € no finico paciente com
GTS. Noutros 2 pacientes com distonia em abdugfio, o musculo alvo era o CAP. AS
respostas foram consideradas satisfatérias em 15 pacientes e insatisfatério em 3 (2 com

distonia laringea em abducdo e 1 com tremor vocal essencial).

Os 80 pacientes foram avaliados clinicamente pelo otorrinolaringologista, pela
fonoauditloga e por endoscopia da laringe antes da indicaciio da EMGL. Para os registros
foram utilizados equipamento Nibon Kohden m de 4 canais e eletrodos concéntricos nos
pacientes com imobilidade de pregas vocais € nos voluntarios, ¢ eletrodos monopolares nos

pacientes com disttrbios dos movimentos.
Conclui-se:

1} As técnicas de inserclio percutdnea permitem a localizaciio correta dos misculos
laringeos nos pacientes que necessitam do exame. A abordagem do CAP, por rotagio
digital da cartilagem tiredidea mostrou-se a mais dificil, seguida da abordagem do CAL.
Abordagens do TA ¢ CT nfio representaram dificuldades, exceto em poucos pacientes
idosos e obesos, respectivamente. Em apenas 1 caso observou-se complicaciio significativa
na abordagem do TA através da cartilagem tiredidea: um hematoma obstruindo
parcialmente a luz da laringe.

2) No estudo normativo, sdo descritas pela primeira vez em nosso meio as médias de
duragdo e amplitude dos PAUM em voluntérios sem alteragdes vocais, que foram
respectivamente 3.8ms e 413uV para o TA, 4.9ms e 585,V para o CT, 4.1ms e 388pV para
o CAL, e 45ms e 475uV para o CAP. Os valores encontrados ndo diferem dos

apresentados na literatura para os misculos TA e CT.
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3) A EMGL contribuiu para o diagnostico nos 55 pacientes com imobilidade de pregas
vocals, sendo consistente com o comprometimento do nervo periférico em 25 casos do
grupo 1, 12 do grupo 2 e 11 do grupo 3. A EMGL foi normal em 4 pacientes, sugerindo
fixacdo da articulagio cricoaritendidea. Em 2 pacientes a EMGL sugeriu comprometimento

do SNC e em 1 miopatia.

4} Nos distarbios dos movimentos, dos 25 pacientes estudados, a EMGL foi consistente
com distonia laringea em 14 (normal em 53), tremor essencial em 3 e Parkinson em 2. O
tratamento com aplicagio de toxina botulinica guiada por EMGL foi realizada em 18
pacientes, e mostrou resultados satisfatdrios em 15 e insatisfatorios apenas em 2 pacientes

com distonia em abdugdo e 1 com tremor essencial.

Conclui-se ainda que a relagdo risco beneficio justifica a utilizagio da EMGL para o
diagnéstico clinico e para o tratamento nos pacientes com alteragdes da mobilidade da

laringe.
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ABSTRACT



Laryngeal Electromyography (LEMG) is an auxiliary method used for the comprehension
and diagnosis of different neurological diseases that compromise laryngeal function.

This thesis was wrote in 4 chapters: 1) Laryngeal electromyography: technical features;
2) Laryngeal -electromyography in normal brazilian population; 3) Laryngeal
cletromyography ~contribution to vocal fold immobility diagnosis; 4) Laryngeal
electromyography i movement disorders: preliminary data.

1} There were described techniques for inserting needle electrodes percutaneously into the
tireoaritenoideus (TA), cricotireoideus (CT), cricoaritenoideus lateralis (CAL) and
cricoaritenoideus posterioris (CAP) muscles in 80 patients, 47 female and 33 male, aged
between 18 to 86 years (mean 52,7y). The TA technique achieved correct location in all
patients, via cricothyroid membrane technique in 68 cases, and via thyroid cartilage
technique in 12 cases. CT direct approach was performed in 58, CAP approach in 56, with
digital rotation technique in 32, and through laryngeal lumen in 24 cases. In 80 patients, 55

presents with vocal fold immobility and 25 with movement disorders.

2) There were described normal values of motor unit action potentials duration and
amplitude of these muscles in 14 adult volunteers with no vocal disturbs, 9 female and 5
male, aged between 18 to 55 years (mean 35,6y).

3) There were described the LEMG contribution to diagnosis in 55 patients, 27 ferale and
28 male, aged between 18 to 86 years (mean 53,4), with vocal fold immobility, 32 lefi-hand
side, 14 right-hand side and 9 bilateral. Patients were grouped accord to prior clinical
diagnosis: 1) unknown (30 patients) ; 2) traumatic (14 patients); or 3) tumoral (11 patients).

4) There were described preliminary LEMG data in 25 patients, 18 female and 7 male, aged
between 21 to 86 years (mean 51,4), with dysphomia due to movement disorders.
Laryngoscopy and clinical evaluation suggests sapasmodic dysphonia (SD) in 19 patients,
vocal tremor (VT) in 5 and Gilles de Ia Tourette syndrome in 1. There were described also
the response to botulinum toxin A treatment in 18 patients selected to this treatment, 14
with SD, 3 with essential VT and 1 GTS patient. There was used unilateral 2,5 U of
botulinum toxm A (BOTOXR) diluted in 0,9% saline solution. In 12 aduction SD, 3
essential VT and 1 GTS patients, TA was the target muscle. In 2 patients with abduction
SD, CAP was the target muscle. The improvement was significant in 11, mild in 4 and poor

Abstract
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in 3 patients. The response to botulinum toxin A treatment was poor in both patients with
abduction SD.

All of 80 dysphonic patients were submitted to otorhinolaryngological, phonoaudiological
and laryngeal endoscopy before LEMG. The recordings were obtained by the four channel
Nihon Kohden m using percutaneously inserted concentric needle electrode in volunteers
and in patients with vocal fold immobility; and monopolar needle electrode in patients with

movement disorders.
There were concluded:

1) The percutaneous techniques allow the correct location of the laryngeal in patients who
require this examination. The CAP approach, by digital rotation of the thyroid cartilage was
found to be the most difficult, followed by the CAL approach. TA and CT approaches gave
no major problems, except with some older and obese patients. A significant complication
of the TA approach via thyroid cartilage was a hematoma in one patient which partially
obstructed the laryngeal lumen.

2) There were described at first time in our mean the normal values for duration and
amplitude of PAUM, respectively 3.8ms and 413uV for TA, 4.9ms and 585V for CT,
4.1ms and 388pV for CAL and 4.5ms and 475uV in CAP.

3) LEMG contributed to diagnosis in all 55 patients with vocal fold immobility. LEMG
showed peripheral nerve injury in 25 patients in group 1, 12 in group 2 and 11 in group 3.
LEMG was normal in 4 patients, suggesting crico-arythenoid joint fixation. In 2 patients
LEMG suggests central nervous system injury and myopathy in one.

4) In the 25 patients with movement disorders LEMG was consistent with SD in 14 (normal
in 5), essential VT in 3, Parkinson VT in 2 and GTS in one. Botulinum toxin treatment
guided by LEMG showed good response in 15 patients.

In general, the risk-benefit relation justifies laryngeal e}.éctromyography for clinical

diagnosis and treatment.
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Originada em 1929 apés a introducdo do eleirodo cencéntrico de agutha por
Adrian e Bronk, a eletromiografia ¢ método de diagndstico que consiste do registro da
atividade elétrica obtida através de ecletrodos de agulha inseridos no tecido muscular
(Dumitru, 1995). E método que necessita de conhecimento minuciose da anatomia do
sisterna mervoso periférico, possibilitando a investigagio funcional da unidade motora e
seus constituintes: neurdnio motor, axdnio, jungdes neuromusculares ¢ fibras musculares
{Dumnitru, 1995).

A precisfio e o sincronismo das estruturas laringeas responsaveis pela produgéo
vocal podem ser comprometidas por diversas doencas neuromusculares ou distiirbios de
movimentos (Lovelace et al, 1992; Brin et al, 1992b). A eletromiografia da laringe ¢
importante método diagndstico capaz de distinguir neuropatias, doencas do neurdnio motor,
miopatias, e sugerir 0 comprometimento do sistema nervoso central e fixagio da articulagdo
cricoaritendidea (Hirano et al, 1974; Blitzer et al, 1985; Blitzer et al, 1988a; Blitzer et al,
1988b; Rodriquez et al, 1990; Schaefer, 1991; Traissac et al 1991; Brin et al, 1992b; Kotby
et al, 1992; Lovelace et al, 1992; Gupta & Bastian, 1993; Rontal et al, 1993; Simpson et al,
1993; Verhuist et al, 1995; Yin et al, 1996; Yin et al, 1997; Schweizer et al, 1999; Koufman
et al, 2001); pode ainda evidenciar atividlade muscular anormal nos pacientes com
distirbios dos movimentos (Blitzer et al, 1985; Lovelace et al, 1992). E utilizada também
para estabelecer o prognéstico nos casos de paralisia de pregas vocais (Parnes e
Satya-Murti, 1985; Lovelace et al, 1992; Munin et al 2000; Sittel et al, 2001).

Embora a técnica tenha sido utilizada pela primeira vez por Weddell et al, em
1944, ha nitida lacuna na literatura cientifica até meados dos anos 70, quando se observa
progressivo aumento do ntiimero de trabalhos cientificos, atingindo o auge dos anos 90 em
diante. Inicialmente restritas a poucos centros de pesquisa, a modernizacdio dos
equipamentos, a padronizacdo de técnicas de abordagem percutineas dos muisculos da
laringe, dispensando o uso de anestésicos e endoscépios, bem como a importancia cada vez

maior atribuida & técnica permitiram maior difusio do método.

Iniroducdo
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Em nosso meio a técnica ainda ¢ pouco utilizada, embora sua comprovada
importancia. O grupo de estudos de eletromiografia da laringe na UNICAMP utiliza a
técnica desde 1999 na investigacio rotineira das disfonias associadas aos distirbios da
mobilidade da laringe.

Este trabalho foi dividido em quatro capitulos: conforme modelo alternativo de
dissertacdo de tese da FCM-UNICAMP: 1) Eletromiografia da Laringe: Aspectos Técnicos:
2) Eletromiografia da Laringe: Estudo Normativo; 3) Eletromiografia da Laringe:
Contribuicdo ao Diagnéstico das Imobilidades de Pregas Vocais; 4) Eletromiografia da
Laringe: Disttirbios dos Movimentos - Dados Preliminares.

Introdugdo
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REVISAQ DA LITERATURA (ANATOMIA)

E necessaria a revisio da anatomia da laringe para a compreensfio das técnicas e
a realizac3o da EMGIL:

A laringe po adulto localiza-se na regifio anterior do pescogo, no nivel das
vértebras C3 a C6, e conecta a hipofaringe com a traquéia. Abordaremos nesta revisdo
apenas as cartilagens e seus principais acidentes anatdmicos, os musculos intrinsecos da

laringe e os nervos laringeos (Cooper, 1992).
1) Cartilagens e membranas (Cooper, 1992):

A laringe ¢ formada por 9 cartilagens: a cartilagem tiredidea a cricoidea e a
epiglote sdo tmicas, enquanto as aritendideas, cuneiformes e corniculadas sdo pareadas.
Apresentam importdncia para EMGI. apenas as cartilagens tiredidea, cricdidea e as
aritendideas. Embora ndo faga parte da laringe o osso hidide participa na movimentagfo da
laringe, além do que pode ser palpado como referencial de superficie facilmente

identificavel.

A cartilagem tireéidea é a maior, constituida por 2 Idminas quadrilaterais
fundidas na linha média onde formam a proeminéncia laringea, importante acidente
anatdbmico no reconhecimento dos referenciais de superficie da laringe, facilmente
visualizado no sexo masculino. Outros referenciais importantes siio os cornos superior e
inferior, palpaveis nos bordos ldtero-posteriores de cada lado, acime e abaixo,

respectivamente (Figura-1).

A cartilagem cricoidea localizada entre a traquéia e a cartilagem tiredidea
possui formato de cunba, com uma parte posterior maior, a limina da cartilagem cricéidea e
uma parte anterior formando o arco da cartilagem cricéidea, também de importincia
relevante na identificagdo dos referenciais de superficie, este costuma ser o acidente

anatdmico mais facilmente identificado no sexo feminino (Figura-1).

Revisdo da literatura
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As cartilagens aritenbideas sdo paeadas e tém o formato de pirdmide.
Localizam-se internamente e posteriormente, ¢ articulam-se com a limina posterior da
cartilagem cricoidea. Embora ndo apresentem referenciais palpaveis 4 superficie, a rotagio
destas cartilagens em torno do préprio eixo, desencadeado pelos misculos intrinsecos da
laringe, promovem a abertura (abducfio) e fechamento (adugfio) das pregas vocais (Figura-

1.B).

Dentre as membranas e ligamentos abordaremos apenas a membrana

cricotiredidea, que delimita a “janela” de acesso ac lado interno da laringe (Figura-1).

Figura 1- Anatomia da Laringe (esqueleto cartilaginoso): A) vista frontal e B} corte sagital.
Oh — osso hidide; Ti - cartilagem tiredidea; Cr — cartilagem cricoidea; A —
cartilagem aritendidea; pt - proeminéneia tiredidea; met — membrana

cricotiredidea; ac — arco da cartilagem cricoidea; (Modificado de Netter, 1986}
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2) Musculos intrinsecos da laringe (Cooper, 1992):

Abordaremos apenas os musculos intrinsecos da laringe que foram objetos
desta dissertagdo: tireoiaritenvideus (TA), cricotireoideus (CT), cricoaritenoideus lateralis

(CAL) e cricoaritenoideus posterioris (CAP).

O TA origina-se da face interna do 4ngulo da cartilagem tiredidea até a face
antero-lateral da cartilagem aritendidea (Figura — 2). A contragio do TA altera o
comprimento das pregas vocais promovendo seu relaxamento e aducfio. O TA ¢ inervado

pelo laringeo recorrente (Figura — 3).

O CT origina-se na face antero-lateral do arco da cartilagem cricdidea
externamente ¢ se insere na face infero-posterior da cartilagem tiredidea internamente
(Figura — 2). A contragdio do CT abaixa a cartilagem tiredidea (anteriormente) e a limina
posterior da cartilagem cricéidea (posteriormente), elevando o arco anterior da cricdidea e
consequentemente afastando as cartilagens aritenéideas da tiredidea, tensionando as pregas

vocais. O CT € mervado pelo laringeo superior (Figura — 3).

O CAL origina-se do bordo superior da face lateral da cartilagem cricoidea e
insere-se na face anterior da cartilagem aritendidea (Figura — 2). A contragiio do CAL
promove a rotaglo da cartilagem aritendidea e conseqliente adugfio das pregas vocais. O

CAL ¢ inervado pelo laringeo recorrente (Figura — 3).

O CAP origina-se da lamina posterior da cartilagem cric6idea externamente e
insere-se na face posterior da cartilagem aritendidea (Figura — 2). A contragio do CAP
promove a rotacdo da cartilagem aritendidea antagonizando a aciio do CAL e
conseqiientemente abcuzindo as pregas vocais. O CAP também é inervado pelo laringeo

recorrente (Figura — 3).

Revisdo da literatura

41



CAP

CAL

CT

TA

Figura 2- Anatomia da Laringe (mosculos intrinsecos): vista superior. CAP -
cricoaritenvideus posterioris; CAL — cricoaritenoideus lateralis; CT —

cricotireoideus; TA— tireoaritenoideus; (Modificado de Netter, 1986).

3} Nervos laringeos (Dumitru, 1995):

Os ramos laringeos superior e recorrente originam-se do nervo vago, e
conduzem as fibras eferentes viscerais especiais origindrias do ntcleo ambiguo para os

musculos intrinsecos da laringe.

O ramo laringeo superior deixa o tronco do nervo vago logo abaixo do géinglio

inferior, descendo profundamente 4 artéria carétida interna para inervar o musculo CT.

O ramo laringeo recorrente apresenta origens diferentes conforma o lado: a
esquerda se origina do tronco do nervo vago proximo ao arco da aorta, contornando-o per
baixo e ascendendo junto & traquéia até a laringe; a direita se origina do tronco do nervo
vago préximo & artéria subcldvia, contornando-a por baixo e ascendendo em trajeto
semethante ao esquerdo, junte 2 traquéia, até a laringe. Os ramos laringeos recorrentes

inervam os msculos CAP, CAL e TA.
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Figura 3- Anatomia da Laringe (nervos laringeos): A- vista lateral; B- vista frontal. LR -
laringeo recorrente; LRE — esquerdo; LS — laringeo superior; (Modificado de
Netter, 1986).

REVISAO DA LITERATURA (TECNICA)

Em revisdo da literatura encontraram-se as seguintes técnicas de EMGL
utilizadas para fins diagndsticos: a) puncgfio direta através de faringostomia ou fissura
laringea, realizadas cirurgicamente (Katsuki, 1950; Portmann et al, 1955; Spoor &
VanDisheck, 1958); b) pungdes diretas guiadas por laringoscopia direta (Weddell et al,
1944; Feinstein, 1946; Macbeth, 1946; Kotby & Haugen, 1970); ¢) puncdes diretas guiadas
por laringoscopia indireta (Faaborg-Andersen & Buchthal, 1956; Faaborg-Andersen, 1957,
Buchthal, 1959; Guerrier & Basseres, 1965); e d) pun¢des percutineas orientadas por
referenciais de superficie (Fink et al, 1956; Greiner et al, 1960; Kotby, 1975).
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As pungles diretas através de faringostomia ou fissura laringea realizadas
cirurgicamente foram técnicas utilizadas por Katsuki, Portmann e Spoor na década de 50,
que apresentam apenas interesse histérico (Katsuki, 1950; Portmann et al, 1955; Spoor &
VanDisheck, 1958).

As pungdes diretas guiadas por laringoscopia direta (Weddell et al, 1944;
Feinstein, 1946; Macbeth, 1946; Kotby & Haugen, 1970) ou indireta (Faaborg-Andersen &
Buchthal, 1956; Faaborg-Andersen, 1957; Buchthal, 1959; Guerrier & Basseres, 1965)
foram utilizadas apenas nos trabalhos iniciais. Utilizaram enorme aparato necessario a

realizacéio do exame, anestésico tdpico, e precisavam de muita cooperagiio do paciente.

As pungdes percutdneas foram realizadas pela primeira vez em 1956 (Fink et al,
1956}, e apds padronizagdo das técnicas de abordagem dos musculos (Kotby, 1975), tém
sido indiscutivelmente as técnicas de eleigiio para o diagnostico clinico (Parnes & Satya-
Murti, 1985; Traissac et al 1991; Kotby et al, 1992; Lovelace et al, 1992; Verhulst et al,
1995; Yin et al, 1997; Munin et al, 2000; Koufman et al, 2001), e para aplicagio de toxina
botulinica (Blitzer et al, 1988a; Blitzer et al, 1988b). Foram utilizadas na maioria dos
trabalhos revisados (Fink et al, 1956; Greiner et al, 1960; Hirano et al, 1974; Kotby, 1975;
Parnes & Satya-Murti, 1985; Blitzer et al, 1985; Blitzer et al, 1988a; Blitzer et al, 1988b;
Rodriquez et al, 1990; Schaefer, 1991; Traissac et al 1991; Brin et al, 1992b; Kotby et al,
1992; Lovelace et al, 1992; Gupta & Bastian, 1993; Rontal et al, 1993; Simpson et al, 1993;
Verhulst et al, 1995; Yin et al, 1996; Yin et al, 1997; Schweizer et al, 1999; Munin et al,
2000; Koufman et al, 2001; Sittel et al, 2001). S&o técnicas de ficil realizagiio e melhor

toleradas pelos pacientes, nfio necessitando a utilizagfo de anestésicos.

Nos trabalhos revisados, raramente se menciona a posicdo do paciente (deitado
ou sentado) néo ha referéncia ao reconhecimento anatémico dos referenciais de superficie e
as varidveis como a idade, sexo, caracteristicas antropométricas, presenca de deformidades
ou variagles anatGmicas, entre outros possiveis fatores que deveriam ser analisados na

abordagem dos musculos laringeos.
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REVISAO DA LITERATURA (NORMATIVO)

EMGL ¢ método de estudo dos misculos laringeos, cuja andlise rotineira se
baseia muitas vezes na avaliagiio subjetiva dos PAUM por um neurofisiclogista experiente
{Woodson, 1998). A quantificacio de pardmetros como duracdio e amplitude dos PAUM foi
padronizada em trabalhos classicos (Buchthal, 1957), para permitir a comparacfio objetiva
entre diferentes musculos de um mesmo individuo e entre diferentes individuos no mesmo
mitsculo. A normatizagio destes pardmetros ¢ findamental para definir PAUM normal,
neurogénico e miopatico (Buchthal, 1957).

Os primeiros estudos normativos de EMGL foram realizados no final da década
de 50 (Faaborg-Andersen & Buchthal, 1956; Faaborg-Andersen, 1957 e Buchthal, 1959).
Utilizaram eletrodos concéntricos e técnicas de insercde por laringoscopia indireta.
Encontraram duragfio média dos PAUM de 3,5 ms (milisegundos) para o TA e 5,3 ms para
¢ CT. As amplitudes variaram de 224 a 358 uV para o TA. Utilizando-se de eletrodos
monopolares e técnicas de inser¢io percutineas autores demonstram potenciais com
amplitudes maiores e duragfio também maior, embora nio facam mengdo aos valores
encontrados, Consideram 6 milissegundos como limite superior da normalidade e
amplitudes normais entre 100 ¢ 400uV (Lovelace et al, 1986; Lovelace et al, 1992). Artigo
recente menciona valores normais semefhantes aos de Faaborg-Andersen & Buchthal,
utilizando eletrodos monopolares (Rodriquez et al, 1990). Ha referéncia a0 aumento da
duracio dos PAUM das pregas vocais em idosos normais, principalmente 4 esquerda
(Takeda et al, 2000). N#o hd estudos normativos em nosso meio,

REVISAO DA LITERATURA (IMOBILIDADE DE PREGAS VOCAIS)

Desde a descri¢do original (Weddel et al, 1944), mmitos trabalhos tém mostrado
a importdncia da EMGL na investigagio neurolaringolégica, seja para conclusdo
diagnéstica como para avaliagio do proguéstico (Hirano et al, 1974; Parnes & Satya-Murti,
1985; Blitzer et al, 1985; Blitzer et al, 1988a; Blitzer et al, 1988b; Rodriquez et al, 1990;
Schaefer, 1991; Traissac et al 1991; Brin et al, 1992b; Kotby et al, 1992; Lovelace et al,
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1992; Gupta & Bastian, 1993; Rontal et a1, 1993; Simpson et al, 1993; Verhulst et al, 1995;
Yin et al, 1996; Yin et al, 1997; Schweizer et al, 1999; Munin et al, 2000; Koufman et al,
2001; Sittel et al, 2001). Em nosso meio, poucos estdo familiarizados com 2 técnica. Em
diversos trabalhos descrites ma literatura observamos poucos grupos constituidos por
laringologistas, neurologistas, neurofisioclogistas ¢ fonoaudiélogos. A necessidade da
avaliagd@o clinica laringolégica, exame neurologico detalhado e estudo neurofisiologico que
muitas vezes ndo se restringe a laringe demonstra a complexidade que a investigacdo

neuroldgica da laringe requer (Tucker, 1980; Simpson, 1993).

Os padrdes EMGL mais freqiientemente encontrados nos pacientes com
imobilidade das pregas vocais que permitem diferenciar comprometimento do sistema
nerveso central do periférico, muscular e de fixagic articular sdo descritos por vérios
autores (Hirano et al, 1974; Schaefer, 1991; Traissac et al, 1991; Lovelace et al, 1992;
Kotby et al, 1992; Rontal et al, 1993; Koufman et al, 2001) e encontram-se resumidas no
quadro 1.

Quadro I- Padrdes de EMGL e interpretagfio (Traissac et al, 1991).

1

EMGL normai (PAUM com duragdo e amplitude iguais as do grupo controle, sem

atividade esponténea) — anquilose ou luxacio crico-aritendidea.

2 - EMGL com evidéncias de desnervagio (PAUM polifasicos de longa duracdo, ou
PAUM com amplitude e duragio aumentadas, PAUM com recrutamento em
freqliéneia elevada, efou atividade espontdnea) — comprometimento do nervo
periférico.

3 - EMGL com tragado pobre ¢ PAUM com morfologia normal, sem evidéncias de

desnervacio — comprometimento do SNC.

4 - EMGL com evidéncia de miopatia (PAUM polifisicos com duragio reduzida e
amplitudes reduzidas com freqiiéncia de recrutamento reduzida) — comprometimento
muscular.
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EMGL consistente com miopatia pode ocorrer por traumatismo local das fibras
musculares devido intubagfio orotraqueal (Yin et al,1996). Vérios autores utilizaram a
EMGL para estabelecer critérios de prognéstico (Hirano et al, 1974; Parnes & Satya-Murti,
1985; Kotby et al, 1992; Lovelace et al, 1992; Gupta & Bastian, 1993; Munin et al, 2000;
Sittel et al, 2001). Doengas crénicas do neurdnio motor e neuropatias cronicas podem
apresentar padrfo neurogénico crbnico com desnervaciic recente ¢ antiga coexistente
(Desmedt & Borenstein, 1973; Gorio et al, 1983a; Gorio et al, 1983b).

REVISAO DA LITERATURA (DISTURBIOS DOS MOVIMENTOS)

Dentre as diferentes condicSes clinicas que ocasionam distirbios dos
movimentos da laringe, destacam-se: distonia laringea (disfonia espasmédica), tremores

vocais, tics vocais € mioclonias (Brin et al, 1992b).

A distonia laringea ¢ a mais comum e caracteriza-se por espasmos musculares
em adugfio ou abducdo induzidos pelos movimentos fonatorios (Blitzer et al, 1988a; Blitzer
et al, 1988b; Brin et al, 1992b). As distonias laringeas podem ser em adugfio, quando hi
contra¢do sincrona involuntéria inapropriada da musculatura adutora (Aronson et al, 1968a:
Brin et al, 1992b); ou em abdugfo, quando hé contracdo sincrona involuntéria inapropriada
da musculatura abdutora (Aronson et al, 1968a; Brin et al, 1992b). Muitos pacientes com
disfonia espasmodica podem cursar com voz trémula, tornando o tremor essencial um
importante diagnéstico diferencial (Aronson et al, 1968b; Brin et al, 1992b). A EMGL pode
auxiliar na localizacdo precisa do musculo no qual deve ser aplicada a toxina botulinica,
tornando mais eficaz o tratamento, alcangando até 90% de resultados normais, com menos
efeitos adversos (Blitzer et al, 1988a; Blitzer et al, 1988b; Brin et al, 1992a).

Os tremores vocais sdo caracterizados por movimentos involuntarios ritmicos,
oscilatérios, dos muisculos laringeos originando voz trémula, podendo estar associados a
distonias, doenca de Parkinson, tremores essenciais, tremores cerebelares, mioclonias, entre
outros (Brown & Simonson, 1963; Brin et al, 1992b). A associacdio mais comum € com

tremor essencial (Brin et al, 1992b). O tremor essencial caracteriza-se por movimento

Revisdo da literatura

47



oscilatério ritmico originado pela contracZo sincrona dos misculos agonistas € antagonistas
em freqtiéncia varidvel de 6 a 12 Hz durante a fonagio (Ardran ¢ al, 1966; Koda & Ludiow,
1992; Deuschl et al, 2001; Milanov, 2001). Na doenca de Parkinson o tremor
freqiientemnente se caracteriza por contracdo alternante entre os misculos agonistas e
antagonistas em freqiiéncia de 5-6Hz, com oscilagbes de amplitude e freqiiéncia (Hunker &
Abbs, 1984; Ramig et al, 1988; Philippbar et al, 1991; Koda & Ludlow, 1992; Milanov,
2001). Os tremores irregulares ocorrem em casos de ataxia cerebelar (Brin et al, 1992b). O
tratamento com toxina botulinica nos pacientes com tremores vocais apresenta excelentes
resultados na literatura revisada (Brin et al, 1992b).

Tiques vocais sfio movimentos breves que envolvem grupos musculares
relacionados & fonagdo, contraindo de forma repetitiva, estereotipada, subita e
involuntariamente (Brin et al, 1992b; Jankovic, 1997). Podem ser suprimidos
voluntariamente por horas ¢ podem apresentar perfodos de methora ou piora ao longo da
vida do paciente (Brin et al, 1992b). Podem ser simples {motor ou fonico), ou complexo
(motor ou vocalizagfio) (Brin et al, 1992b). Relato de caso encontrado na literatura tratado
com toxina botulinica mostra mefhora significativa (Brin et al, 1992b).
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1) Descrever as técnicas de inser¢do percutdnea de eletrodos de agutha nos
musculos tireoaritenoideus (TA), cricotireordeus (CT), cricoaritenoideus
lateralis (CAL) e cricoaritencideus posterioris (CAP) utilizadas na
UNICAMP;

2) Descrever os valores normais de duracio e amplitude dos potenciais de acic
de unidades motoras nos misculos tireoaritenoideus (TA), cricotireoideus
(CT), cricoaritenoideus lateralis (CAL) e cricoaritenoideus posterioris

(CAP) em voluntarios Brasileiros;

3) Descrever a contribuigio da EMGL ac diagndstico em pacientes com

imobilidade de pregas vocais assistidos na UNICAMP; e

4) Descrever o padrio da EMGL e a resposta ao tratamento com toxina
botulinica em pacientes com disfonia por distirbios dos movimentos
avaliados na UNICAMP.
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CAPITULO 1

Eletromiografia da Laringe: Aspectos Técnicos
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Laryngeal Electromyography: Technical Features.
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Abstract

Laryngeal Electromyography (LEMG) is an auxiliary diagnostic method
used for the comprehension and diagnosis of different neurological diseases that
compromise laryngeal finction. The most common LEMG technique is the
percutaneous insertion of needle electrodes guided by surface anatomical
references. We describe techniques for inserting needle electrodes into the
tireoaritenoideus (TA), cricotirecideus (CT), cricoari-tencideus lateralis (CAL)
and cricoaritenoideus posterioris (CAP) muscles; these are used at UNICAMP
laryngology ambulatory; we discuss difficulties found and their proposed
solutions. ~ All patients were submitted to otorhinolaryngological,
phonoaudiological and laryngeal endoscopy before LEMG. The CAP approach,
by digital rotation of the thyroid cartilage was found to be the most difficult,
followed by the CAL approach. TA and CT approaches gave no major problems,
except with some older and obese patients. A significant complication of the TA
approach via thyroid cartilage was a hematoma in one patient which partially

obstructed the laryngeal lumen.

Key-words: Laringeal electromyography, techniques.
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Introduction

LEMG is of interest to both neurclogists and otorhinolaryngologists. The
small size and location of the intrinsic laryngeal muscles requires needle
electrode msertion techniques guided by surface anatomical references, which
present frequent variations. Since Weddel's (20) original description in 1944,
many authors have reported electrode insertion techniques (3-11,13,17-19), but
have not referred to difficulties in approaching these muscles. We describe
techniques for electrode insertion in the tireoaritenoideus (TA), cricotireoideus
(CT), cricoaritenoideus lateralis (CAL), and cricoaritenoideus posterioris
(CAP) muscles, used at the laryngology ambulatory of UNICAMP School of
Medicine and discuss the difficulties of each technique and their possible

solutions.

Materials and methods

Patients

This study examined 80 patients complaining of dysphonia between
January 2000 and January 2003 at UNICAMP School of Medicine. After consent
from the ethical medical committee for human research, all patients were
submitted to  otorhinolaryngological, phonoaudiological and laryngeal
endoscopic evaluation before undergoing laryngeal electromyography. They
were all submitted to skin asepsis with alcohol before the procedure; anaesthesia

was not necessary.
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There were two patient positions.

a) Comfortably seated, back support slightly inclined, head supported and
slightly extended, with arms hanging beside the body and shoulders and
cervical musculature relaxed; or

b) In dorsal decubitus, cushion under dorsal region near the cervical column for
neck extension, better comfort, and exposure of the laryngeal anatomic
references; these were palpated for further deeper relaxation of the laryngeal

extrinsic musculature and cervical region.

Recognition of anatomic structures

Palpation for location of the surface anatomic references: anterior arc of the
cricoid cartilage, protuberance of the thyroid cartilage, and cricothyroid
membrane (Figure 1). Recognition of anatomic references to locate the laryngeal
intrinsic muscles was performed by the same laryngologist. In all cases there was
difficulty in recognizing the anatomical structures previously described by the
laryngologist during pre-approach palpation. Patients were analyzed for: a) age;
b) sex; c¢) anthropometric characteristics (brevilineal, longilineal); d) thyroid

gland and thorax morphology; €) previous cervical surgeries; tracheotomy.

Percutaneous approach techniques of the laryngeal muscles:

TA approach via cricothyroid membrane (VCTM): In the middle line through the
cricothyroid membrane, 30° laterally and 45° degrees in the upper side.
Recording of motor unit potentials at spontaneous breathing and during /a/ sound
(Figure 2).

TA approach via thyroid cartilage (VTC): through the thyroid cartilage, and

1.0cm laterally and 0.5cm on the lower side of the middle point between the
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upper and lower edges of the thyroid cartilage. Recording of motor unit
potentials at spontaneous breathing and during /a/ sound (Figure 3).

CT direct approach (CTD): about 1.5 ¢m from the middle line, half way between
the lower edge of the thyroid cartilage and the upper edge of the cricoid
cartilage. Deglutition is required to make sure the electrode is not placed in the
laryngeal extrinsic muscles. Recording of motor unit potentials during
spontaneous breathing and at emission of /e/ sound in an elevated pith
(Figure 4).

CAL approach via cricothyroid membrane (CAL): at 1cm laterally to the middie
line through the cricothyroid membrane, in the horizontal plane, looking for the
posterior and lateral region of the vocal chord. The sound /a/ is required, and
motor unit potentials were recorded, which were attenuated during deep
breathing (Figure 5).

CAP approach with digital rotation (DR): Digital rotation of the thyroid cartilage
and needle insertion in the lower third of the thyroid cartilage posterior edge.
The electrode is oriented to the midline at the posterior aspect of the cricoid
cartilage posterior lamina. Motor unit potentials were recorded during deep
breathing (Figure 6).

CAP approach via cricothyroid membrane through laryngeal lumen (VLL):
Through the cricothyroid membrane, on the midline and horizontal plane, with a
20° lateral inclination, passing through the laryngeal lumen and crossing the
cricoid cartilage posterior lamina. Motor unit potentials were recorded during

deep breathing (Figure 7).
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Results

LEMG were obtained from 47 female and 33 male patients aged between
18 and 86 years; twenty-six (26) comfortably seated and fifty-four (54) dorsal
decubitus with neck extension. The neck extension position was easier and more
comfortable for the patient. Needle insertion was easier in male patients. Needle
insertion was difficult in only 8 patients.

The TA technique achieved correct location in all patients, VCTM
technique in 68 cases, and VTC technique in 12 cases. CT direct approach was
performed in 58, CAP approach in 56, DR technique in 32, and VLL in 24 cases.

There was a significant complication in an old patient with intense thyroid
cartilage calcification; this was a hematoma partially obstructing the laryngeal
lumen. In this patient 4 TA approaches were necessary for correct positioning of
the electrode.

Some patients were brevilineal and some were longilineal. In some
patients, obesity, thorax and thyroid abnormalities, such as goiter, previous

cervical surgery, and tracheotomy made laryngeal electromyography difficult.

Discussion

The following LEMG diagnosis techniques were found: a) direct approach
through pharyngostoma or laryngofissure surgically performed (11,18,19); these
techniques are of historical interest; b) direct approach with direct laryngoscopy
(6,12,17,20) presented difficulties because of the large equipment required, the
need for topical anesthetic, and cooperation from the patient, which is not always
given; c¢) direct approach with indirect laryngoscopy (3-5,9) ; and d)

percutaneous approaches oriented by surface anatomic references (7,8,13).
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The percutaneous approaches were first performed by Fink (7) in 1956;
and then standardized by Kotby (13) in 1975, they were the preferred techniques
in clinical diagnosis (1,2,10,14-16) and were useful in botulinum toxin
administration (1,2). They are commonly found in literature (1,2,7,8,10,12-16),
easy to perform, better tolerated by patients, and do not need anesthetic drugs.

The most frequently used position was in decubitus, without precise
descriptions of patient head and neck positions. Neck extension position was
more comfortable and preferred by the patients. Seated position must be used
when dorsal decubitus is not possible. Needle electrodes were better tolerated in
dorsal decubitus. Laryngeal stability Was better with shoulder support helping
constant head extension.

We observed that some surface anatomical variability made LEMG
difficult.

a) Senility may facilitate the identification of laryngeal cartilages due to atrophy
of the cervical musculature and loss of skin elasticity, in contrast with obese
individuals. However, the occurrence of laryngeal cartilage calcification can
make TA approach by VTC technique and mobilization through laryngeal
rotation for CAP approach difficult or impossible. Only CT direct approach does
not present difficulties.

b)  Sex was considered a determining factor for anatomical location, more
defined in men. Women’s cartilages are smaller, less defined and with less
prominent limits.

¢) Anthropometric characteristics. The thyroid and cricoid cartilages of
brevilineal short-necked individuals are much closer together, making palpation
of the cricothyroid membrane difficult. Proximity of the external manubrium,
usually more elevated, makes TA approach by VCTM difficult. In obese and
athletic individuals, all techniques presented some difficulty, with CT being the
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most difficult; no alternative technique is available. In patients with poor
laryngeal mobilization we suggest the CAP approach by VLL. TA approach may
be performed through VCTM or VTC.

d) Thorax and thyroid gland morphologies may partially obstruct the laryngeal
surface anatomic references making LEMG very difficult. When the
hyperinsufflated thorax does not allow electrode angling for TA approach by
means of VCTM, VTC must be used instead; CT or CAP approach is not used
being difficult in those patients. However, goiter makes location of the
cricotiroideus membrane, CT, and laryngeal mobilization for the CAP approach
through DR very difficult, but does not prevent TA approach through VTC or
CAP through VLL.

e) Previous cervical surgery, scars, or tracheotomy can make recognition of the
anatomic references difficult due to alterations in normal anatomy. In patients
with tracheotomy we use the VTC techniques for the TA and VLL for CAP.

LEMG is reasonably well tolerated. Usually, just after examination,
patients have reported feeling a little discomfort. However, in rare instances
where sensitivity to pain was extreme, tension and moving, always with cough
and deglutition, rendered LEMG difficult. DR is considered the most
uncomfortable of all the techniques, followed by VLL, VIC and VCTM. CT
approach is better tolerated.

Despite all the technical difficulties, we observed only one significant
complication arising from TA approach through VTC; this spontaneously
reverted 3 weeks after examination. We believe that the risk-benefit relation
justifies laryngeal electromyography for clinical diagnosis.

We are convinced that the above percutaneous techniques allow correct
location of the laryngeal muscles in patients who require this type of

examination.

Capitulos
64



Crespo AN et al. Laringeai Elecwomyography ..

References

1. Blitzer, A., Brin, M.F., Fahn, S., Lovelace, R.E.: Localized injection of
botulinum toxin for the treatment of focal laryngeal dystonia (spastic dysphonia).
Laryngoscope, 98:193-197, 1988.

2. Blitzer, A., Brin, MLF., Fahn, S., Lovelace, R.E.: Clinical and laboratory
characteristics of focal laryngeal dystonia: study of 110 cases. Laryngoscope,
98:636-640, 1988.

3. Buchthal, F.: Electromyography of intrinsic laryngeal muscles. J Exp.
Physiol., 44:137-148, 1959.

4. Faaborg-Andersen, K.C., Buchthal, F.: Action potentials from internal
laryngeal muscles during phonation. Nature, 177:340-341, 1956.

5. Faaborg-Andersen, K.: Electromyographic investigation of intrinsic laryngeal
muscles in humans. Acta Physiol. Scand. (suppl), 41:140, 1957.

6. Feinstein, B.: The application of electromyography to affections of the facial
and the intrinsic laryngeal muscles. Proc. R. Soc. Med., 39:817-8, 1946,

7. Fink, B.R., Basch, M., Epanchin, V.: The mechanism of opening of the human
larynx. Laryngoscope 66:410-25, 1956.

8. Gremner, G.F., Isch-Treussard, C., Ebtinger-Jouffroy, J., Klotz, G., Champy,
M.: L’electromiografie appliquee a la pathologie du larynx. Acta Otolaryngol.,
51:319-31, 1960.

9. Guerrier, Y., Basseres, F.: Electromyographic pharyngolaryngee. Presentation
d’appareiiage. dnn. Otolaryngol. (Paris), 82:589-94, 1965.

10. Hirano, M., Nozoe, ., Shin, T., Maeyama, T.: Electromyographic findings in
recurrent laryngeal nerve paralysis. A study of 130 cases. Practice Otologia
Kyoto, 67:231-242, 1974.

Capitulos
65



Crespa AN et al. Laringeal Electromyography ..

11. Katsuki, Y.: The function of the phonatory muscle. Jpn. J. Physiol., 1:29-36,
1950.

12. Kotby, M.N., Haugen, L.K. Clinical application of electromyography in
vocal fold mobility disorders. Acta Otolaryngol., 70:428-37, 1970.

13. Kotby, M.N. Percutaneous Laryngeal electromyography. Standardization of
the technique. Folia Phoniatr., 27: 116-27, 1975.

14. Kotby, M.N., Fadly, E., Madkour, O., Barakah, M., Khidr, A., Alloush, T,
Saleh, M.: Electroyography and Neurography in Neurolaryngology. Jourral of
Voice, 6:159-87, 1992.

15. Koufman, J.A., Postma, G.N., Whang, C.S., Rees, C.J., Amin, MR,
Belafsky, P.C., Johnson, P.E.,, Comnoly, K.M., Walker, F.O.: Diagnostic
laryngeal electromyography: The Wake Forest experience 1995-1999.
Otolaryngol. Head Neck Surg. 124:603-606, 2001.

16. Lovelace, R.E., Blitzer, A., Szmidt-Salkowska, E.: Percutaneous laryngeal
alectromyography for evaluation of neurologic disorders, myopathies and spastic
dysphonia. Electroenceph. Clin. Neurophysiol., 61:57-65, 1986.

17. Macbeth, R.G.: Proc. R. Soc. Med., 39:819, 1946.

18. Portmann, G., Humbert, R., Robin, J.L., Laget, P., Husson, R., Monnier,
AM.: Etude electromyographic des cordes vocals chez ’homme. C. R. Soc. Biol.
(Paris), 149:296-300, 1955.

19. Spoor, A., VanDisheck, H A E.: Electromyography of the human vocal cords
and the theory of Husson. Practica Otorhinolaryngol., 20:253-360, 1958.

20. Weddell, G., Feinstein, B., Pattle, R.E. The electrical activity of voluntary
muscle in man under normal and pathological conditions. Brain 67:178-257,

1944,

Capitulos
66



Crespe AN et 2 Laringeal Electronyography ..

Fig. 1. - Neck frontal view of longilineal male (A) and brevilineal female (B),
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Fig. 2. - Tireoaritenoideus Approach via cricothyroid membrane (VCTM).

Frontal view (A) and lateral view (B). See details in the text.
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Fig. 3. - Tireoaritenoideus Approach via thyroid cartilage (VTC). Frontal view
(A) and lateral view (B). See details in the text.
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Fig. 4. - Cricotireoideus Direct Approach (CTD). Frontal view (A) and lateral

(B). See details in the text.
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Fig. 5. - Cricoaritenoideus lateralis Approach via cricothyroid membrane(CAL).

Frontal view (A} and lateral view (B). See details in the text.
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Fig. 6. - Cricoaritenoideus posterioris Approach with digital rotation (DR).

Frontal view (A) and lateral view (B). See details in the text.
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Fig. 7. - Cricoaritenoideus posterioris Approach via cricothyroid membrane

through laringeal lumen(VLL). Frontal view (A) and lateral view (B). See details
in the text.
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Abstract

Quantitative analysis of normal values of motor unit action potentials
duration and amplitude of muscles tireoaritenocideus (TA), cricotireoideus
(CT), cricoaritenoideus lateralis (CAL), and cricoaritenoideus posterioris
(CAP) was performed in 14 adult normal Brazilian volunteers. The recordings
were obtained by percutanecously inserted concentric needle electrode.
Different motor unit action potentials were manually selected in each muscle
for quantitative computerized analysis of duration and amplitude. The mean
values for duration and amplitude were respectively 3.8ms and 413uV for TA,
4.9ms and 585uV for CT, 4.1ms and 388pV for CAL and 4.5ms and 475uV in
CAP. There were no similar reports of normal values of motor unit action

potentials in Brazilian subjects.

Key-words: Laringeal electromyography, normative data.
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Introduction

Electromyographical  analysis  of laryngeal muscles is of
multidisciplinary interest (5,6,7,8,15); this includes assessment of laryngeal
nerve injury after laryngeal paralysis (12,16), monitoring of the vagal nerve
during thyroid surgery (10), and monitoring of laryngeral muscle during
botulinum toxin injection (15). There are both conventional (1,3,4) and single-
fiber techniques in use (13); however, data on normal duration and amplitude
of laryngeal muscle motor unity action potentials (MUAP) are rare. The first
reports used manual quantitative analysis to determine the normal duration
and amplitude values of the motor unit action potentials (MUAP) of the
laryngeal intrinsic muscles (3,4). These authors recorded 20 different MUAP
in each muscle to establish mean duration and amplitude. In this study we
report normal values of MUAP duration and amplitude of the
tireoaritenoideus (TA), cricotireoideus (CT), cricoaritenoideus lateralis
(CAL), and cricoaritenoideus posterioris (CAP) muscles using a similar
method in 14 Brazilian normal adult volunteers. Normative data are basic for
the diagnosis of the different clinical conditions that compromise the larynge.
As far as we known, this is the first report of laryngeal muscle normative
MUAP data from a Brazilian population.

Capitulos
79



Kimaid PAT et al.

Materials and methods

Fourteen normal adult volunteers were examined: 10 TA, 10 CT, 8
CAL, and 10 CAP. Twenty random MUAP were obtained for each muscle.
Special attention was paid to examine 5 TA in the left hand side and 5 in the
right hand side for left/right comparison. All volunteers were examined in
dorsal decubitus, with a cushion under dorsal region for better exposure of the
laryngeal anatomic references used to guide electrode insertion.

The MUAP recordings were obtained from a 4-channel Nihon Kohden
Neuropack p apparatus with minimum common mode rejection ratio 112dB,
noise level 0.6uVrms, and amplifier input impedance 1000MQ. The filter
band-pass was set to10 - 10000Hz, sensitivity to 200uV/cm, and analysis time
to Sms/cm. A concentric needle electrode with 0.07mm’ contact area was
inserted by percutaneous technique. Series of 20 MUAP were selected and
manually marked considering classical Buchthal (1) MUAP criteria and then
submitted to computerized analysis to calculate means and standard deviations
(SD) of duration and amplitude. Left/right comparison of TA MUAP was
analyzed by paired student t test.
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Resuits

There were 5 male and 9 female volunteers aged between 18 and 55
vears (mean 35.6).

A total of 200 MUAP were analyzed for each muscle, except CAL with
160 MUAP. Mean MUAP durations were 3.8ms in TA, 4.9ms in CT, 4.1ms in
CAL, and 4.5ms in CAP. Lefiright TA MUAP comparison was not
statistically significant (means 3.81 left/ 3.78 right). Mean MUAP amplitudes
were 413pV in TA, 585uV in CT, 388uV in CAL, and 475uV in CAP
(Table 1).
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Discussion

In early normative studies (3,4} concentric electrodes were inserted into
the muscle through indirect laryngoscopy. These authors reported mean
durations of 3.5ms and 5.3ms for the TA and CT muscles, respectively. We
consider these similar to our study (3.8 and 4.9 — Table 1); the small
differences could be explamed by the different equipment used. Amplitude
values were also similar (Table 1). In the 5 bilateral TA analyses, there was no
left/right significant difference.

Other normative studies used monopolar electrodes (9,11) or bipolar
electrodes (14), but values obtained in these studies cannot be compared to
concentric needle studies, because duration and amplitude varies when
different electrode types are used (2).

We did not find normative values of CAL muscle duration and
amplitude in literature. The values from our study were a mean of 4.1ms and

388 uV respectively.
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Abstract

Laryngeal Electromyography (LEMG) is a diagnostic test commonly used in
patients with vocal fold movement disorder. The aim of this study is to
describe LEMG in patients with vocal fold immobility. A total of 55
dysphonic patients with vocal fold immobility diagnosed by laryngeal
endoscopy were grouped according to probable clinical cause: 1) unknown; 2)
traumatic; or 3) tumoral compression. They were submitted to LEMG by
percutaneous insertion of concentric needle electrode. LEMG was conclusive
in all patients and showed a majority with peripheral nerve injury. LEMG
diagnosed peripheral nerve damage in 25 group 1, 12 group 2, and 11 group 3
patients. LEMG was normal in 4 patients, suggesting cricoarytenoid joint
fixation. Central nervous system disorders was suggested in 2 and myopathic
pattern in 1. As the major cause of vocal fold immobility is peripheral nerve

damage, LEMG is an important test to confirm diagnosis.

Key words: laryngeal, electromyography.
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Introduction

Laryngeal electromyography (LEMG) is a diagnostic test used to distinguish
diseases that affect vocal fold movement"3*%15, Although described in 1944%
as an important complementary test after clinical examination, its use is
restricted to some services of laryngology*111315-32

There is some abuse in use of the term “vocal fold paralysis” for any vocal
fold immobility found clinically or by endoscopy**. There is 2 consensus that
vocal fold immobility is a consequence of central neural pathway disorders,
peripheral nerve injury, muscular disease, or cricoarytenoid joint fixation™'>
% LEMG differentiates the causes of laryngeal immobility, confirms or
changes diagnosis, permits prognostic inferences and helps decisions in
treatment ™ S1H13.1532

Standardization of percutaneous electrode insertion techniques'®™ allows the
correct Iidentification of intrinsic laryngeal muscles. The neurology and
otorhinolaryngology services of UNICAMP have been using LEMG since
January 2000 in routine vocal fold immobility and laryngeal movement
disorders. The aim of this study is to describe LEMG in vocal fold immobility
diagnosis.
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Patients and methods

After consent by the human research ethical medical committee, 55 patients
from UNICAMP laryngology ambulatory with vocal fold immobility
diagnosed by laryngeal endoscopy were submitted to LEMG between January
2000 and January 2003. They were grouped according to prior clinical
diagnosis: 1) unknown; 2) traumatic; or 3) tumoral compression.

LEMG was performed in dorsal decubitus, after skin asepsis with alcohol and
electrode insertion guided by laryngeal anatomic references. Anaesthesia was
not necessary.

The readings were obtained using a four-channel Nihon Kohden Neuropack
apparatus, with 112dB minimum common mode rejection ratio, 0.6uVrms
noise level and 1000 MQ input impedance amplifiers. The band-pass filter
was set to 10 - 10000 Hz, sensitivity to 200uV/cm, and analysis time to
Sms/cm. A concentric needle electrode with 0.07 mm® contact area was
inserted by percutaneous laryngeal muscle approach technique.

LEMG patterns of peripheral nerve damage, muscular disease, cricoarytenoid
joint fixation, and central nervous system disorders were obtained for each

15,24

group according to proposed criteria . Peripheral nerve injuries were

classified by nerve and side in each group.
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Results

LEMG were obtained from 27 female and 28 male patients aged between 18-
79 years; 32 with left vocal fold immobility, 14 with right immobility, and 9
bilateral. There were 30 patients in the idiopathic, 14 in the traumatic and 11
in the tumoral compression group. LEMG was abnormal in 51 and normal in 4
patients. Peripheral nerve injury was the most common cause of vocal fold
immobility. For group 1, LEMG diagnosed recurrent laryngeal nerve injury in
21 patients, 14 left hand side, 6 right hand side, and 1 bilateral; no gender
predominance was observed (1:1). In 4 patients LEMG diagnosed mixed
recurrent and superior laryngeal nerve injury, 3 left hand side, and 1 right
hand side. There were 3 normal patients, and 2 with probable central nervous
system disorder. For group 2, LEMG diagnosed peripheral nerve lesion in 12
patients, one was normal, and one myopathic. For all group 3 patients LEMG
diagnosed nerve impairment. Table 1 summarizes the different peripheral

nerve diagnosis in each group.
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Discussion

Many reports describe the importance of LEMG in neurological and
laryngological diagnosis and prognosis in vocal fold paralysis®™$"13%2,
Traissac et al** summarized LEMG patterns in patients with laryngeal
immobility allowing differentiation between muscular and peripheral nerve
disorders and suggested central nervous system or cricoarytenoid joint
disorders.

Idiopathic recurrent laryngeal nerve injury can account for 10-50% of vocal
fold immobility patients and is more common on the left hand side (21). This
is in accordance with our data. We found a total of 4 patients with normal
LEMG, 3 patients in group 1, and one in group 2, suggesting cricoarytenoid
jomnt fixation; this is found in 10% of vocal fold immobility patients (13,19).
Two patients presented normal MUAP with reduced interference pattern
suggesting central nervous system disorders, probably stroke.

In group 2, all 14 patients had probable traumatic laryngeal nerve injury; 12
showed peripheral nerve injury as previously suspected; normal LEMG was
found in one and myopathic pattern in the other. There was no difference in
lefi-to-right recurrent laryngeal nerve injury. One patient had superior
laryngeal nerve injury due to external compression; a singer who lost the high
frequencies. Immobility in this case was probably due to cricoarytenoid joint
fixation or luxation, as laryngeal superior nerve injury does not determine
vocal fold paralysis®. In the normal patient, cricoarytenoid joint fixation
occurred after 3 unsuccessful attempts at forking. In the myopathic patient, it
occurred immediately after VIII nerve schwannoma surgery suggesting
traumatic lesion, but the myopathic pattern suggested inflammatory direct
lesion probably due to oral intubation. It was reported as inflammatory local

myopathy due to intubation *.
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In group 3, all 11 patients had been diagnosed with cervical tumor; they all
had LEMG patterns of peripheral nerve injury. A lefi-to-right predominance in
idiopathic recurrent laryngeal nerve injury was observed in group 1. Takeda®
showed that in ageing remodeling, increased MUAP duration was more
frequent in the left hand side.

There were a higher number of bilateral nerve injuries in group 3, probably
due to thyroid gland tumors.

Considering evolution time and LEMG pattern, 2 patients in group 2 presented
some discrepancy; both complained of dysphonia for 1 month before the exam
— one after thoracic surgery and the other after thyroidectomy. LEMG from
both these patients showed long duration, stable, poliphasic MUAP,
suggesting disease duration of more than 1 month. Therefore tumoral
compression of the laryngeal nerves prior to surgery could be the cause of
their nerve injuries. The slow partial axon compromise could have been
compensated for by collateral sprouting up until the time of surgery®™®. Like
others group 3 patients, their LEMG pattern showed chronic peripheral nerve
injury. Group 2 patients with 1 month history of trauma showed signs of acute
peripheral nerve damage at LEMG.

The increased frequency of vocal fold immobility with no clinical cause but
with peripheral nerve injury diagnosed at LEMG shows the importance of this

exam in such cases.
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Table-1: Peripheral nerve diagnosis in the three groups. RLN — recurrent
laryngeal nerve; SLN - superior laryngeal nerve; R —rightand L ~ left.

NERVES Gl G2 G3
IDIOPATHIC TRAUMATIC TUMORAL

(n=30) (n=14) COMP.

(n=11)
RENR 6 2 i
RINL 14 2 2
SLNR 0 0 0
SINL 0 1 0

RLN + SLN

bilateral 0 1 ?
RLN bilateral 1 0 2
RLN +SLNR 1 2 2
RIN+SLNL 3 4 2

TOTAL 25 12 11
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CAPITULO 4

Eletromiografia da Laringe nos Disturbios dos

Movimentos: Dados Preliminares
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Abstract

This study describes preliminary laryngeal electromyography (LEMG) data and
botulinum toxin freatment in patients with dysphonia due to movement disorders.
Twenty-five patients who had been clinically selected for botulinum toxin
administration were examined, 19 with suspected laryngeal dystonia or spasmodic
dysphonia (SD), 5 with vocal tremor, and 1 with Gilles de la Tourette syndrome
(GTS). LEMG evaluations were performed before botulinum toxin administration
using monopolar electrodes. Electromyography was consistent with dystonia in 14
patients and normal in 5, and differences in frequency suggesting essential tremor
in 3 and Parkinson tremors in 2. The different LEMG patterns and significant
improvement in our patients from botulinum toxin therapy has led us to perform
laryngeal electromyography as a routine in UNICAMP movement disorders
ambulatory.

Key words: laryngeal electromyography; movement disorders.

Resumo

Este trabalho descreve dados preliminares de eletromiografia laringea
(LEMQG) e tratamento com toxina botulinica em pacientes com disfonia associada a
distarbios do movimento. Foram estudados 25 pacientes, 19 com distonia laringea
ou disfonia espasmoédica, 5 com tremor vocal e 1 com sindrome de Gilles de la
Tourette. LEMG realizada com eletrodos monopolares, antes da administraciio de
toxina botulinica, foi compativel com distonia em 14 pacientes (normal em %),
sugeriu tremor essencial em 3 e Parkinson em 2. Os diferentes padrdes de LEMG e
melhora considerdvel obtida com administracio de toxina botulinica instituiram

LEMG como rotina no ambulatdrio de distiirbios do movimento da UNICAMP.

Palavras-chave: eletromiografia, laringe.
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Dysphonia is a speech problem caused by abnormalities in the sound
generator, such as laryngeal structures®. The production of sound requires fine and
precise motor synchronism of the laryngeal muscles; this is often affected in
movement disorder patients®. Laryngeal electromyography (LEMG) is a useful

diagnostic method for motor unit disorders'>'%1%22227. 3t can be used to establish

11,2326

the cause of laryngeal immobility and help guide the needle to the correct

location for botulinum toxin administration in laryngeal hyper-kinetic movement

disorder patients*>’

. We describe preliminary LEMG pattern data from 25 patients
complaining of dysphonia attending UNICAMP movement disorders ambulatory
whose clinical examinations and laryngeal endoscopies suggested vocal fold

hyper-kinetic movement disorders.
Methods

A total of 25 patients complaining of dysphonia were seen at UNICAMP
movement disorders and laryngology ambulatories between January 2000 and
January 2003. After consent from the ethical medical committee for human
research, all patients were submitted to clinical and endoscopic evaluation, and
selected for botulinum toxin treatment due to the diagnosis of hyper-kinetic vocal
fold movement disorder. Patients with normal LEMG or Parkinson’s disease
tremors were not treated with botulinum toxin.

LEMG was performed before botulinum toxin administration, with patient in seated
position, slightly inclined back support, head supported and slightly extended, arms
hanging beside the body, and shoulders and cervical musculature relaxed.

Records were made using a four-channel Nihon Kohden Neuropack p, with 112dB
minimum common mode rejection ratio, 0.6uVrms noise level, and 1000 MQ input

impedance. Filter band-pass was set to 10 - 10000 Hz, sensitivity to 200uV/cm, and
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analysis time to 50ms/cm. After skin asepsia with alcohol, a monopolar electrode
was inserted by percutaneous technique for laryngeal muscles approach™”"’. The
tireoaritenoideus muscle (TA) was studied in all patients and cricoaritenoideus
posterioris muscle (CAP) in just 2 with abduction spasmodic dysphonia (SD).

Botulinum toxin, 2.5U of BOTOX®, diluted i 0.9% saline solution was
administered unilaterally in TA muscie of all adduction SD patients, 3 with
essential tremor (ET), and 1 with GTS. For 2 abduction SD patients, botulinum
toxin was unilaterally administered in CAP muscle. Botulinum toxin was not
administered i 2 patients with Parkinson tremor or the 5 normal LEMG patients.
The 0-1G scale of improvement was used for treatment evaluation. Improvement
was considered significant between 8-10, mild between 5-7, poor between 2-4, and

mnsignificant or without improvement between 0-1.

Results

Of the 25 patients, 18 were female and 7 male, ages were between 21 and 86 years
(mean 51.4). Endoscopy and clinical examination were consistent with SD in 19
patients, vocal tremor in 5, and GTS in 1. LEMG results were consistent with SD
in 14 {12 adduction and 2 abduction), normal in 5, vocal tremor in 5 (3 essential
tremor and 2 Parkinson}, and GTS in 1. Results are shown in Table 1.

All patients with adduction SD showed increased TA muscle rest activity with
irregular bursts during muscle contraction. In abduction SD patients, this abnormal
muscle activity was found in CAP. Tremor was not observed in SD patients.
Essential tremor was diagnosed in 3 patients with normal TA activity at rest and
rhythmic bursts of muscle activity of 8 - 11 Hz during sustained phonation. Tremor

was bilateral in these patients.
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The 2 Parkinson tremor patients had rhythmic bursts of 5-6 Hz muscle activity at
rest that disappeared with phonation; one patient was right hand side unilateral, the
other bilateral.

The GTS patient had sporadic subtle bursts of involuntary muscle activity
independent of voluntary phonation.

Botulinum toxin was administered to 18 patients: 14 with SD, 3 with essential
tremor and 1 with GTS.

In 14 SD patients treated with botulinum toxin, 9 showed significant improvement,
3 mild, and 2 poor. The 2 poor results were in abduction SD patients.

In 3 patients with essential tremor, 1 showed significant improvement, the other 2
mild.

In the GTS patient improvement was significant.

Discussion

The most common movement disorders affecting laryngeal muscles were reviewed
by Brin et ai®. They were classified as hypo-kinetic, hyper-kinetic, and mixed
according to muscle abnormality®. LEMG can help differentiate patterns in
abnormal muscle activity and identify the muscles to be treated with botulinum
toxin" %,

Although tremor is the most common movement disorder, the most frequent type of
hyper-kinetic laryngeal movement disorder encountered in our service is SD; this is
similar to other authors®2®,

SD patients commonly display normal function at rest with abnormal involuntary
adductor (adduction SD) or abductor muscle (abduction SD) co-activation during

phonation®%%2°

. LEMG showed increased muscle activity in the apparently normal
muscles at rest, and during phonation co-activation manifested as bursts of

adductor or abductor muscle activity.
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In this work, as in literature, the SD group were predominantly of adduction type*®.
Although 25 to 30 % of patients presented tremor®, we found no tremor in our SD
patients. In the past SD was thought to be a psychogenic disorder, but Aronson™
reported no difference between SD patients and normal subjects using psychiatric
tests. Interestingly we found 5 patients with mildly elevated rest activity in TA
muscles which was interpreted as psychogenic dysphonia. Brin et al® considered
psychogenic dystonia as a form of secondary dystonia with dystonic
phenomenology and psychiatric etiology. They also considered it a rare condition
because patients were referred to a psychiatrist and not a movement disorders
service. We suggested speech therapy to our patients before any other type of
treatment. In accordance with many authors*® the majority of our SD patients
showed improvement after botulinum toxin administration; results were poor in
abduction SD. Brin et al’ reported an average of 50% improvement in abduction
SD patients.

Tremor is a rhythmic body segment oscillatory movement, such as in the laryngeal
sound generator, with relatively stable periodicity®’®. After Ardran et al', other
authors have studied vocal tremor using LEMG™. In ET patients, LEMG
generally shows normal activity at rest and 4-12 Hz muscle rhythm during
sustained phonation'®. The most common EMG pattern in ET is agonist-antagonist
muscle co-activation®’. In our patients there was a higher frequency of muscle
activity but the other characteristics were similar. According to Brin et al”®,
treatment with botulinum toxin showed mild to significant improvement in all our
patients.

In Parkinson’s disease, vocal tremors are seen as a 4-7 Hz rest rhythmic muscle

23 similar to oral and jaw tremor, which can oscillate®*?*, and disappear

activi
with phonation®. Tremor can be unilateral in Parkinson’s disease® with the most

frequent EMG pattern being alternating agonist-antagonist muscle activation®. Our
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2 PD patients showed similar characteristics. Botulinum toxin was not administered
in our patients at the time of research, because speech therapy was suggested as the
first treatment.

Tics are brief, purposeless, stereotyped and repetitive movements of muscle
groups™™. GTS, considered the most severe form of tic, can present with vocal
tics®!*, We did not find any reports of LEMG evaluation for GTS. Our only patient
presented subtle bursts of TA activity at rest or during phonation.

In all 25 patients motor unit action potentials were of normal amplitude and

duration.
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A técnica de EMGL realizada pela primeira vez utilizou abordagem trans-oral
monitorada por laringoscopia direta (Weddell et al, 1944), o que requer anestesia
superficial, muitas vezes associada ao anestésico tépico (Weddell et al, 1944; Feinstein,
1946; Macbeth, 1946). Na década de 50 alguns autores realizaram abordagens através de
acessos cirtrgicos (Katsuki, 1950; Portmann et al, 1955; Spoor & VanDisheck, 1958), o
que logo foi abandonado com aperfeicoamento das técnicas de EMGL guiadas por
laringoscopia indireta (Faaborg-Andersen, 1957; Guerrier & Basseres, 1965). Esta técnica
permitia a realizacdo do exame apenas sob anestesia topica. Na mesma época, descrevia-se
a técnica de mser¢fo percutdnea dos eletrodos guiada por referenciais de superficie (Fink,
1956). A padronizagdo das técnicas de inser¢io percutinea permitiu a realizacio do
procedimento sem a necessidade de anestésicos e do imenso aparato utilizado nas demais
técnicas (Lovelace et al, 1992). A facilidade e seguranga na realizagio do procedimento
tornaram a EMGL técnica amplamente difundida em diversos centros de referéncia em
laringologia (Parnes & Satya-Murti, 1985; Traissac et al 1991; Kotby et al, 1992; Lovelace
et al, 1992; Verhulst et al, 1995; Yin et al, 1997; Munin et al, 2000; Koufman et al, 2001).
As técnicas percutdneas de EMGL séo utilizadas no servigo de laringologia da UNICAMP
hi mais de 4 anos. A experiéncia adquirida neste periodo nos permitin observar algumas
varidveis que dificultavam a identificagfio dos referenciais de superficies nfio mencionadas
na literatura, ¢ aperfeigoar a técnica com solucbes para estas dificuldades. Com as técnicas
apresentadas em nosso estudo observamos relativa facilidade e seguranca na realizagio do
procedimento. Também ndo houve necessidade de anestesias em nossos pacientes com a

utilizacdo da técnica.

A localizagio dos misculos intrinsecos da laringe, protegidos por escudos
cartilaginosos, o tamanho reduzido destes mmsculos, e a razio de inervacdo reduzida,
originando PAUM com duragio ¢ amplitude também reduzidas, tornam a EMGL um
exame bastante peculiar. Foram necessarias técnicas especificas de abordagem destes
masculos e estudos normativos dos PAUM. A interpretagfio correta da EMGL depende ndo
apenas do posicionamento adequado do eletrodo nos mitsculos laringeos, mas da definico
do que € normal ¢ o que ndo € normal. Entretanto, ha poucos trabalhos abordando valores
de PAUM normais em seus ensaios clinicos com EMGL (Faaborg-Andersen & Buchthal,
1956; Faaborg-Andersen, 1957; Lovelace et al, 1986; Rodriquez et al, 1990).
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Chamaram a atencfio dos autores na primeira descrigdo de EMGL (Weddell
et al, 1944) a duracdo e a amplitude reduzidas dos PAUM. Os estudos normativos
realizados por Faaborg-Andersen com eletrodos concéniricos confirmaram duragic e
amplitude inferiores aos demais musculos do corpo. Estudos com eletrodos concéntricos
sugerem duragfes semelhantes, com ligeiro aumento da amplitude (Lovelace et al, 1986;
Rodriguez et al, 1990; Lovelace et al, 1992). Utilizando eletrodos concéntricos em
voluntédrios normais da populacio brasileira observamos duragdio e amplitude semelhantes
aos descritos na literatura (Faaborg-Andersen, 1957). As técnicas para medicdo dos PAUM
foram descritas em trabalhos classicos (Buchthal, 1957).

Padronizadas as técnicas de abordagem dos musculos laringeos e conhecidos 0s
valores dos PAUM normais para estes masculos, a utilizacfic clinica nas alteracdes da
mobilidade das pregas vocais pode ser utilizada rotineiramente como método auxiliar ac
diagnostico. Na descrigdo original de Weddell et al em 1944 foi relatada a importéncia da
EMGL para o diagnostico da imobilidade de pregas vocais. Diversos outros trabathos
mostraram & importéncia da EMGL nfio apenas para o diagnéstico nos casos de imobilidade
de pregas vocais, mas para qualquer alteracio da mobilidade destas estruturas (Hirano et al,
1974; Parnes & Satya-Murti, 1985; Blitzer et al, 1985; Blitzer et al, 1988a; Blitzer et al,
1988b; Rodriquez et al, 1990; Schaefer, 1991; Traissac et al 1991; Brin et al, 1992b; Kotby
et al, 1992; Lovelace et al, 1992; Gupta & Bastian, 1993; Rontal et al, 1993; Simpson et al,
1993; Verhulst et al, 1995; Yin et al, 1996; Yin et al, 1997; Schweizer et al, 1999; Munin
et al, 2000; Koufman et al, 2001; Sittel et al, 2001). Nossos estudos abordaram as
imobilidades de pregas vocais e os distirbios de movimentos hipercinéticos que se
manifestaram como disfonia, salientando a importincia da EMGL na pratica laringol6gica.
De acordo com a literatura, 80 a 90% das imobilidades de pregas vocais s3o decorrentes de
lesSes dos nervos laringeos, dos quais 10 a 50% idiopaticas (Simpson et al, 1993).
Encontramos lesdo dos nervos laringeos em 87% dos pacientes, sendo idiopaticas em 45,
como descrito na literatura (Simson et al, 1993). Autores relatam 10% de EMGL normais
(Romtal et al, 1993; Koufman et al 2001), sugerindo distirbios das articulagBes
cricoaritendideas. Apenas 7% de nossas EMGL estavam normais. A elevada freqiiéneia de
pacientes com imobilidade de pregas vocais que apresentam lesdo de nervos periféricos

confirma a importincia do metodo.
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A utilizaco da EMGL nos distirbios dos movimentos € mais recente, ¢
mantém estreita relacdio com a introducdo do tratamento com toxina botulinica (Blitzer
et al, 1985).

O distarbio do movimento da laringe mais comum descrito na literatura € a
disfonia espasmoédica (Lovelace, 1992). Os padrdes de EMGL permitem definir se a
disfonia € do tipo adutora ou abdutora, que € fundamental para o tratamento (Brin et al,
1992a). Outros autores descrevem os padrdes da EMGL nos tremores, que se assemelham
aos encontrados em outras partes do corpo (Brin et al, 1992b; Brown & Simonson, 1963;
Koda & Ludlow, 1992). A identificaciio exata dos mmisculos laringeos € o padrdo e
intensidade do comprometimento destes muisculos € importante para o tratamento com
toxina botulinica.

Em nossos pacientes o padrio da EMGL permitiu distinguir os distdrbios dos
movimentos estudados e identificar o muscule alve para aplicagio de toxina botulinica.
Nos pacientes submetidos & aplicacdo de toxina botulinica os resultados mostraram melhora
significativa dos sintomas em quase todos os casos, como em outros trabathos encontrados
da literatura (Blitzer et al, 1988a; Brin et al, 1992a).

Pudemos observar durante a realizagdio dos trabalhos que a EMGL representa
importante método na investigaco do diagnostico das alteragdes da mobilidade das pregas

vocails.
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1) As técmicas percutdneas permitem a localizacio correta dos misculos

laringeos para a realizagfio da EMGL.

2} Os valores normativos dos PAUM dos misculos laringeos de voluntdrios
sem distirbios vocais foram descritos pela primeira vez em nosso meio, e

ndo diferem dos apresentados na literatura.

3) As causas mais freqiientes de imobilidade de pregas vocais foram as lesdes
dos nervos periféricos, tornando a EMGL um exame importante ao

diagnéstico nestes pacientes.

4) Em cerca de 10% dos pacientes com imobilidade de prega vocal a causa € a
fixacdo ou luxagSio da articulagdo cricoaritendidea. Nestes pacientes a
EMGL normal ¢ ttil ao diagndstico.

5) Os diferentes padrSes da EMGL e a significante melhora dos pacientes
tratados com toxina botulinica nos permite utilizar a EMGL como método

de investigagdo e tratamento nos ambulatérios de distiirbios de movimentos.
6) Observou-se em um caso, complicagfo na abordagem do TA.

7) A relagfio risco-beneficio justifica a utifizagio da EMGL para o diagnéstico

clinico e tratamento.
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