Rev Bras Anestesiol
2001; 51: 2: 133 -140

INFORMAGCAO CLINICA
CLINICAL REPORT

Uso de Bloqueadores Neuromusculares em Pacientes com
Miastenia Gravis. Relato de Dois Casos *
Neuromuscular Blockers in Myasthenia Gravis Patients.
Report of Two Cases

Maria Cristina Simées de Almeida, TSA'

RESUMO
Almeida MCS - Uso de Bloqueadores Neuromusculares em Pa-
cientes com Miastenia Gravis. Relato de Dois Casos

Justificativa e Objetivos - Existe uma grande diversidade na
gravidade da Miastenia Gravis, assim como na dose e resposta
aos bloqueadores neuromusculares (BNM). O objetivo deste
relato é apresentar dois casos de bloqueio neuromuscular
prolongado com cisatracurio e mivacurio, em pacientes com
Miastenia Gravis.

Relato dos Casos - Caso n° 1 - Paciente masculino, 55 anos,
82 kg, com histéoria de Miastenia Gravis submetido a
timectomia por via transesternal, sob anestesia geral com
propofol, alfentanil, isoflurano e 6xido nitroso. Para intubagdo
traqueal foi utilizado cisatracurio (1,2 mg). Apos 3:45 h de
cirurgia, a reversdo com neostigmina foi considerada
insatisfatoria e o paciente teve que permanecer intubado por
duas horas. Somente apos este periodo a descurarizagédo foi
considerada satisfatéria (T4/T1 em 0,9) e o paciente foi
extubado. Caso n° 2 - Paciente do sexo feminino, 42 anos, 59
kg, submetida a histerectomia por via vaginal sob anestesia
combinada (peridural e geral). Foi feita monitorizagdo da
transmiss&o neuromuscular antes da inje¢ao de mivacdurio (0,2
mg.kg™') e notou-se intensa fadiga. Apos 3:30 h a relagédo T4/T1
estava 0,15, havendo resposta a injegdo de neostigmina (0,05
ng.kg'). Posteriormente foi diagnosticada Miastenia Gravis.
Conclusées - O uso de monitores de transmisséo
neuromuscular ndo deve ficar restrito aos pacientes
miasténicos, pois a diversidade das respostas aos BNM é
comum nos pacientes normais.

UNITERMOS - BLOQUEADORES NEUROMUSCULARES,
N&o-despolarizante: cisatracurio, mivacurio; DOENCA:
Mistenia Gravis

SUMMARY
Almeida MCS - Neuromuscular Blockers in Myasthenia Gravis
Patients. Report of Two Cases

Background and Objectives - Myasthenia Gravis may pres-
ent a great diversity of degrees of severity, neuromuscular
blocker (NMB) dose requirements and responses. This report
aimed at presenting two cases of prolonged neuromuscular
block with cisatracurium and mivacurium in Myasthenia Gravis
patients.

Case Reports - Case 1 - Male patient, 55 years old, 82 kg, with
history of Myasthenia Gravis and submitted to transsternal
thymectomy under general anesthesia with propofol, alfentanil,
isoflurane and nitrous oxide. Cisatracurium (1.2 mg) was used
for tracheal intubation. After 3:45 h of surgery, reversion with
neostigmine was considered unsatisfactory and patient had to
remain intubated for two more hours, when decurarization was
considered satisfactory (T4/T1 in 0.9) and the extubation per-
formed. Case 2 - Female patient, 42 years old, 59 kg, submitted
to vaginal hysterectomy under combined anesthesia (epidural
and general). Neuromuscular transmission was monitored be-
fore mivacurium injection (0.2 mg.kg™') and an intense fatigue
was noticed. At the end of the surgery (3:30 h) T4/T1 ratio was
in 0.15. There was a satisfactory response to neostigmine in-
jection (0.05 pg.kg™'). Myasthenia Gravis was diagnosed in the
postoperative period.

Conclusions - The use of neuromuscular transmission moni-
tors should not be limited to myasthenic patients because the
diversity of NMB responses is common in normal patients.

KEY WORDS - DISEASE: Mysthenia Gravis; NEUROMUSCULAR
BLOCKERS, Nondepolarizing: cisatracurium, mivacurium

INTRODUGAO

Miastenia Gravis € uma doenga autoimune em que ha

producgéo de anticorpos do tipo IgG contra os recepto-
res nicotinicos pds-sinapticos da placa motora . O ntimero
de receptores diminuido reduz a “margem de seguranga” e
0 paciente reage com resisténcia a succinilcolina Ze grande
sensibilidade aos bloqueadores neuromusculares (BNM)
adespolarizantes **.
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Haumagrande diversidade nagravidade dadoencae, assim,
adose earespostados BNMs&o extremamente variaveis”.

O presente relato refere-se a dois pacientes com Miastenia
Gravis que receberamo cisatracurio e o mivacurio, paraarea-
lizacdo de cirurgias toracica e abdominal, respectivamente.

RELATO DOS CASOS

Caso 1

Paciente masculino, 55 anos, 82 kg e 167 cmde altura, foiin-
ternado com histériade Miastenia Gravis parasersubmetido
a timectomia por via transesternal.

Relatava uso crénicode prednisona (60 mg/dia) e de piridos-
tigmina (180 mg/dia), que melhoravam sensivelmente o seu
quadroclinico. Ndo apresentavadoengas associadas enem
infecgdes clinicamente caracterizadas. Os exames labora-
toriais, bem como o ECG, eram normais. Aradiografia e a to-
mografia do térax acusaram imagem compativel com au-
mento do timo.
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O paciente ndo recebeu medicagao pré-anestésica e foi en-
caminhado ao centro cirurgico na manha da operagao, sem
interrupcéo das medicagdes de uso rotineiro.

Na sala de operagao foi monitorizado com ECG em Dy, pres-
sao arterial ndo invasiva com afericdo automatica e oxime-
tria de pulso. Apds administragéo de oxigénio (100%) por
mascara facial, recebeu propofol (150 mg) e alfentanil (1500
ung). Quando perdeu o reflexo palpebral, foi analisado a
PerCO;efoiregistradaacontragdodomusculoadutordo po-
legar através de eletromiografia (Figura 1). Os eletrodos es-
timuladores foram colocados no trajeto do nervo ulnar no pu-
nho e foiestimulado comimpulsos supra-maximos a cada 20
segundos, comfreqiénciade 2Hz, aseqiénciade 4 estimu-
los (SQE). O tragado eletromiografico estd demonstrado na
figura 1. Apés curto periodo de estabilizagéo do tragado, foi
injetado cisatracurionadosede 0,8 mg, havendodiminuicao
expressiva da contragdo muscular. Duas doses adicionais
de 0,4 mgforam administradas, quando se considerou entao
um grau satisfatorio para intubacgéo traqueal.

Aanestesiafoimantidacomisoflurano, 6xido nitroso e fenta-
nil, e no final do procedimento que durou 3:45 horas, arela-
¢aoT4/T1erade0,75. Optou-se portentarareversao farma-
cologica com neostigmina (0,05 mg.kg™), que foi considera-
dainsatisfatéria, apesarde haverexcelente padrao de venti-
lagéo. O paciente foiencaminhado a Unidade de Tratamento
Intensivo com intubacgéo traqueal e ventilagdo esponténea,
onde permaneceu por duas horas em assisténcia ventilato-
ria. Ao final desse tempo e com padrbes considerados satis-
fatorios de descurarizagao (T4/T1em 0,9) o paciente foi ex-
tubado. Evoluiu satisfatoriamente e teve alta no 6° dia de
pos-operatorio.

Caso 2

Paciente do sexo feminino, 42 anos, 59 kg e 161 cm, estado
fisico ASA I, internou para ser submetida a histerectomia
por via vaginal e correcéo de incontinéncia urinaria.

Na avaliagédo pré-operatdria relatou histéria de tratamento
psiquiatrico ha 6 anos sem melhora da sintomatologia. O
examefisicoe os exames complementaresforamconsidera-
dos normais. A anestesia proposta foi umatécnica combina-
da, comanestesiaperidural continuacombupivacainaefen-
tanil e anestesia geral inalatéria com isoflurano.

A monitorizagéo foirealizadacom ECGem Dy, presséo arte-
rialndoinvasivaaferidaautomaticamente e oximetriade pul-
so. A puncgao peridural foi feita no espaco L, e L, e a instala-
caodo catetertranscorreu sem anormalidades. Pelo cateter
foram injetados bupivacaina (50 mg) com adrenalina, fenta-
nil (100 pg) e morfina (1,5 mg). A indugéo, realizada ap6s a
inalacéo de oxigénio a 100% por mascara facial por trés mi-
nutos, constou de tiopental sédico (3 mg.kg™) e fentanil (50
ng). A contragao do musculo adutor do polegar foi entéo afe-
rida através de eletromiografia (EMG) do musculo adutor do
polegar, comos eletrodos estimuladores instalados no traje-
todonervoulnarno punho. O nervo ulnar foi estimulado com
impulsos supra-maximos a cada 20 segundos, com frequén-
cia de 2 Hz, com a SQE. Simultaneamente foi registrada a
forgamuscularde formaindireta, comtransdutor de acelera-
¢ao instalado no polegar contralateral ao que estava sendo
registradocom EMG. O nervo ulnar foiestimulado damesma
forma que para a EMG.

Apos o funcionamento dos monitores da transmiss&o neuro-
musculare comsucessonapesquisa daresposta supra-ma-
xima, notou-se intensa fadiga no tragado controle (Figura 2),
na eletromiografia. Enquanto se fazia uma curta analise do
tracado, foiinjetado mivacurio nadose de 0,2 mg.kg ™. Ares-
posta foi umainstalagdo em 40 segundos (tempo entre o ini-
ciodainjegao até 95% de abolicdo da 12respostada SQE). A
paciente evoluiu de forma estavel durante todo o procedi-
mento e, ap6s 3:30 horas da injecao do mivacurio, arelagao
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Figura 1 - Tragado eletromiografico em paciente com Miastenia
Gravis que recebeu doses fracionadas de cisatracurio. O tra-
cado inferior mostra a resposta de um paciente normal as mes-
mas doses fracionadas de cisatracurio
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Figura 2 - Tragado eletromiografico em paciente com Miastenia
Gravis que recebeu 0,2 mg.kg™' de mivacurio. O tragado inferior

mostra aresposta de um paciente normal a mesma dose de mi-
vacurio
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USO DE BLOQUEADORES NEUROMUSCULARES EM PACIENTES COM MIASTENIA GRAVIS. RELATO DE DOIS CASOS

T4/T1estavaem0,15. Foitentada areversao farmacologica
com neostigmina 0,05 mg.kg'1, obtendo-se sucesso imedia-
to, comvalores damesmarelacdo em 0,9 apds aproximada-
mente cinco minutos doinicio da inje¢cao do anticolinestera-
sico. A paciente foi extubada ainda na sala de cirurgia, venti-
lando livremente e ndo acusando dor cirdrgica.

No p6s-operatorio pesquisou-se sua historia clinica com de-
talhes e caracterizou-se uma sintomatologia de fraqueza
muscular extrema com disfonia, ptose e disfagia que piora-
vamnodecorrerdodia. Essaricasintomatologiajalheacom-
panhava por 8 anos, quando, por inUmeras vezes procurou
médicos que lhe indicaram sempre tratamento psiquiatrico.
Pesquisou-se e diagnosticou-se Miastenia Gravis. Evoluiu
satisfatoriamente e no segundo dia apds o inicio do trata-
mento com anticolinesterasico, quando foi por nos visitada,
mostrava-se extremamente contente e com forga muscular
normal. O pds-operatorio transcorreu sem anormalidades e
apacienteteve altano20°diaapdsasuacirurgia, recebendo
prednisona (60 mg/dia) e piridostigmina (240 mg/dia).

DISCUSSAO

Osdois casos apresentados mostram a extrema sensibilida-
de dos pacientes miasténicos aos BNM adespolarizantes.
A Miastenia Gravis é uma doenga crénica que cursa com cri-
ses e com remissdes da sintomatologia e que é caracteriza-
dapelapresencade anticorposdotipolgG contrareceptores
nicotinicos da placa motora. Em um percentual expressivo
(20%) esses anticorpos nao sao detectados .

Em condi¢des normais, somente 25-30% dos receptores da
placa motora sdo necessarios para manter a transmisséo
neuromuscular efetiva. O restante dos receptores (70-75%)
constituemadenominada“margemde segurang:a”g. NaMias-
tenia Gravis, oresultadoda autoagressao, sejaporlisedore-
ceptor ou por bloqueio funcional, é a diminuigdo do nimero
dereceptores A consequéncia é adiminuicdo da margem
de seguranga, com a manifestagao clinica de fraqueza focal
ou generalizada .

Stanley e col "2 firmaram o conceito que, em condigdes nor-
mais, ha dois tipos de receptores nicotinicos na placa motora:
a grande maioria é estavel e tem uma vida média de 12 dias;
masoutros (20%), sdo destruidosemcercade 24 horas. Pare-
ce que esses Ultimos seriam os precursores dos receptores
de longa vida. Na Miastenia Gravis, os anticorpos provavel-
mente destroem os receptores estaveis e também os de vida
curta "*. Quando os anticorpos sao removidos com plasmafe-
rese, aressintese dosreceptoresde curtavidaséoosrespon-
saveis pela imediata melhora clinica dos pacientes .

A terapia da Miastenia Gravis objetiva a melhora da fungao
motora, a supresséo do sistema imunolégico e a diminuicdo
dos anticorpos circulantes. O enfoque do manuseio
pré-anestésicodeve estaremdiminuiraterapiacomanticoli-
nesterasicos sem que haja piora dos sintomas, em assegu-
rarniveis normais de eletrdlitos, principalmente o potassio, e
em mantero paciente livre de infecgao pulmonar”. Adiminui-
¢ao dos niveis de corticosterdides deve ser aventada, no
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sentido de também diminuir aincidéncia de quadros infeccio-
S0s no pos-operatorio " Em casos refratarios a tratamentos
convencionais e com grave disfungao ventilatéria esta indi-
cada a plasmaferese '"'*. Apds esse tratamento, devem ser
tomadas precaugdes se forem utilizados a succinilcolina, o
mivacurio ou o remifentanil durante a anestesia, pois esse
procedimentodiminuionivelde colinesterase plasmética”.
Aavaliagaopré-anestésicadesses pacientes deve serminu-
ciosa, pois essa doenga comumente cursa comoutras doen-
¢as autoimunes associadas. Entre elas pode-se citar o hipo-
tireoidismo, a artrite reumatoéide e o lupus eritematoso sisté-
mico "', Afungao ventilatéria deve ser criteriosamente estu-
dada, com énfase na detecgdo de quadros infecciosos dos
pulmdes. Igualmente importantes sdo as anormalidades
cardiacas, principalmente as que cursam com bloqueios
atrio-ventriculares.

O pacientedocaso 1usavaanticolinesterasico e prednisona
no pré-operatorio, que nao foram suspensos antes daopera-
cao.

Aacaodos corticosterdides, particularmente da metilpredni-
solona e da hidrocortisona sobre a transmissao neuromus-
cular, foi recentemente estudada em modelo experimental
com receptores nicotinicos clonados em odcitos de “Xeno-
pus”.Atécnicaincluiaestimulagdodereceptoresnicotinicos
maduros e fetais com a acetilcolina e posteriormente a avali-
acao da resposta desses receptores na presenga de corti-
costerdides através da técnica de micro pingamento de vol-
tagem. Os resultados demonstram que os corticosteréides
produzem, por si s6, umainibicdo concentragdo-dependen-
te das correntes evocadas com a acetilcolina '°. Estudo tam-
bémexperimentaldadécadade 7016,que avaliouaagaodos
corticosteroides na Miastenia Gravis, mostrou que essa
classe de droga melhora a contragcdo muscular. No entanto,
pesquisas mais recentes ', estudando o comportamento de
receptores mutantes associados a Miastenia Gravis, mos-
trou que os corticoides agem como inibidores ndo competiti-
vos dos receptores nicotinicos tanto fetais (sub unidade y)
como nos do tipo adulto (sub unidade ).

No planejamento anestésico deve ser também levado em
contaqueousocrdnicode corticosterdides podeinduziruma
supressao adrenal '®

A continuidade da terapia com anticolinesterasicos antes da
cirurgia é assunto controverso '°, mas aopinido predominan-
te € que em pacientes que apresentam apenas sintomas le-
ves, deve-se interromper o uso na véspera, especialmente
se aoperacao esta marcada paraamanha seguinte dainter-
rupcéo '°?°. Os pacientes que s&o fortemente dependentes
de anticolinesterasico para manterem uma atividade motora
satisfatoria, ou que tenham outras formas de Miastenia Gra-
vis que ndo somente a com sintomas oculares, devem ser
tratadosininterruptamente até ahoradacirurgia. Nesses ca-
sos ndo se recomenda o uso de mivacurio para relaxamento
per-operatdrio, pois a recuperacdo sera prolongada 2
Apiridostigmina inibe a atividade da colinesterase plasmati-
caepodereduzirasensibilidade dos BNM adespolarizantes
7 comoobservadoem pacientes que receberam o cisatracu-
rio e ovecurénio ; nesses casos a dose de BNM costuma ser
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igual aquelas dos pacientes normais '*?%?*. No primeiro
caso descrito, o paciente apesar de usar cronicamente anti-
colinesterasico mostrou uma resposta caracterizada por
grande sensibilidade ao cisatracurio. Porém, no final do pro-
cedimento, aterapiapréviapodetersidoacausadaresistén-
cia adescurarizagdo com neostigmina (Figura 1). A dificulda-
de dereversao farmacoldgica ja é fato conhecido e ndo se en-
controu até hoje explicagédo convincente paraofenémeno19.

Um caso interessante em uma paciente soro negativa para
Miastenia Gravis foi descrito por Kim e Margold 8, Apds admi-
nistragao de vecurdnio e completa remissao espontanea do
relaxamento, foiinjetado neostigmina. Observou-se, em se-
guida, voltaao estagiode bloqueio neuromuscular, com abo-
licdodaventilagdo espontanea. Aessefatofoiatribuidaacri-
se colinérgica, que foi manifestada porque, apesarde a paci-
ente ser soro negativa para Miastenia Gravis, comportou-se
como portadoradadoenga, ouseja, comumareducdodonu-
merodereceptores daplacamotora. O excessode acetilcoli-
na provocado pela neostigmina agindo nos poucos recepto-
res funcionantes atuou como um BNM.

Nos pacientes com diagndstico definitivo de Miastenia Gra-
vis, deve-se evitar o uso de tranquilizantes como medicagéao
pré-anestésica pela pobre reserva ventilatoria desses paci-
entes ''. Nos casos apresentados, apenas a paciente rece-
beu midazolam por via oral, que deveria ter sido evitado se
houvesse o diagndstico de Miastenia Gravis.

Recomenda-se que adose de BNM nos pacientes com Mias-
tenia Gravis deva ser reduzida para 1/10 da convencional e
que a resposta muscular seja continuamente aferida " No
caso 1,adoseinjetadafoi diminuida conforme orecomenda-
do, mas aresposta néo foi de relaxamento total, por isso fo-
ram administradas doses suplementares.

No caso 2, onde ndo se tinha previamente o diagndstico de
Miastenia Gravis, a paciente apresentou intensa fadiga no
tragado controle (representada pela relagcédo T4/T1 de 0,7)
(Figura 2).
Afadigaaestimulagdocomaltafreqiiéncia € uma caracteris-
tica dos pacientes miasténicos ** e o fendmeno ainda carece
de explicagbes convincentes. Apesar de estudos eletrofisio-
l6gicos indicarem uma alteragéo pds-sinaptica, os anticor-
postambémdevem alterararesposta pré-sinaptica que faci-
litariaaliberagao de acetilcolina 7 pois classicamente afadi-
ga é atribuida a uma disfungéo dos receptores pré-sinapti-
cos facilitatorios %°.

Oinicio de agdo dos BNM na Miastenia Gravis esta acelera-
do?"?®, Como hadiminuicdo da “margem de seguranca”, es-
ses pacientesreagem como aqueles normais quando se em-
pregaatécnicade dose preparatéria 2 A pacientedocaso 2
apresentou instalagdo extremamente rapida com doses
convencionaisde mivacurio (40 segundos). Comessas mes-
mas doses, pacientes normais exibiriamtempode 3 a4 minu-
tos. A sensibilidade aos BNM em pacientes com Miastenia
Gravis é bastante conhecida 2'?’?° e no caso apresentado,
a dose injetada foi entdo excessiva.
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A técnica anestésica com agentes inalatérios pode estar as-
sociada a algum grau de redugao da transmissdo neuromus-
cular em pacientes com Miastenia Gravis ''. Todos os pacien-
tes que recebem sevoflurano, isoflurano e halotano tiveram
reducdo da transmiss&do neuromuscular em torno de 50%.
Técnicas venosas com propofol tém sido empregadas com
sucesso, obtendo-se anestesias estaveis e comrapidarecu-
peracéo *°.

Em ambos os pacientes estudados foi utilizado o isoflurano,
que certamente contribuiu paraalongarecuperagaodorela-
xamento.

Arespostados pacientes miasténicosemremissdoaos BNM
€ motivo de grande discussédo. Autores postulam que esses
respondem de forma normal ?°, mas ha casos descritos de
grande sensibilidade aos relaxantes, a despeito dos pacien-
tes ja terem sido considerados “curados” 243",

No periodo pés-operatoério, aventilagdo deve sercuidadosa-
mente monitorizada. Alguns pacientes com Miastenia Gra-
vis sdo considerados derisco paradesenvolvimentodeinsu-
ficiéncia ventilatéria pos-operatéria e consequentemente
candidatos & assisténcia ventilatéria. Dentre esses riscos
pode-se considerar:

1) Miastenia Gravis diagnosticada por mais de 6 anos;

2) Doenga pulmonar associada;

3) Dose de piridostigmina acima de 750 mg/dia, até 48
horas antes da operagéo;

4) Capacidade vital pré-operatdria menor do que 2 li-
tros .

O paciente do caso 1 necessitou de assisténcia ventilatéria
no pos-operatorio, pois apresentou sinais compativeis com
residuo de curarizagéo, apesar de haver clinicamente exce-
lente padrao ventilatoério.

O efeito dos BNM nos pacientes com Miastenia Gravis de-
pende de terapias prévias, bem como da gravidade e da du-
racdo da doenca '®. Assim, a grande variabilidade das res-
postas aos BNM tornaimportante o uso de monitores dafun-
¢ao mioneural, para que se possa oferecer um relaxamento
estavel e adequado no periodo per-operatorio e assegurar
reversdo plena ao final da operacéo %7°.
Ousodemonitoresdatransmissdoneuromuscularndodeve
estar restrito aos pacientes miasténicos, pois aampla diver-
sidade das respostas aos BNM também é comum nos paci-
entesnormais. Essefatoporsisoéjustificaousorotineirodes-
ses monitores. No caso 2, a paciente foi particularmente be-
neficiadacomessarotina, pois suadoengafoidiagnosticada
gragas ao uso de monitores. Com esse caso comprovou-se,
maisumavez, que o anestesiologista é, naverdade, oclinico
das salas de operagéo.
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NEUROMUSCULAR BLOCKERS IN MYASTHENIA GRAVIS PATIENTS. REPORT OF TWO CASES

Neuromuscular Blockers in Myasthenia
Gravis Patients. Report of Two Cases

Maria Cristina Simbées de Almeida, M.D.
INTRODUCTION

Myastheniagravisis anautoimmune disease where IgG anti-
bodies against endplate post-synaptic nicotinic receptors
are produced ' The decreased number of receptorsreduces
the “margin of safety” and patients react with resistance to
succinylcholine 2 and major sensitivity to nondepolarizing
neuromuscular blockers (NMB) *®.

Since the severity of the disease may vary, NMB doses and
responses are extremely variable ’.

This is a report on two myasthenia gravis patients receiving
cisatracurium and mivacurium for thoracic and abdominal
surgeries, respectively.

CASE REPORTS
Case 1

Male patient, 55 years old, 82kgand 167 cm height, admitted
with a history of myasthenia gravis to be submitted to trans-
sternal thymectomy.

Hereported a chronic use of prednisone (60 mg/day) and pri-
dostigmine (180 mg/day), which would substantiallyimprove
his clinical status. There were no associated diseases or cli-
nically diagnosedinfections. Laboratory testsand ECGwere
normal. Chest radiography and tomography were compati-
ble with thymus enlargement.

Patient was not premedicated and was sent to the operating
room without interruption of his routine medication.
Monitoring in the operating room was performed with ECG
in Dy, non-invasive blood pressure with automatic readings
and pulse oximetry. After oxygen administration (100%) un-
derfacial mask, he received propofol (150 mg) and alfenta-
nil (1500 pg). After loss of eyelid reflex, PetCO, was analy-
zed and adductor pollicis brevis contraction was recorded
through electromyography (Figure 1). Stimulating electro-
des were placed on the ulnar nerve path of the fist, which
were stimulated with 2 Hz supra-maximal impulses atevery
2 seconds, with TOF stimulation. Electromyography results
are shown in figure 1. After a short stabilization period, 0.8
mg cisatracurium was injected with an expressive decrease
inmuscle contraction. Twoadditional 0.4 mg doses were ad-
ministered to establish a satisfactory degree for tracheal in-
tubation.

Anesthesia was maintained with sevoflurane, nitrous oxide
and fentanyl and, at the end of the procedure which lasted
3:45hours, T4/T1ratiowas 0.75. Pharmacological reversion
with neostigmine (0.05 mg.kg‘1)was attempted and conside-
red unsatisfactory, in spite of the excellent ventilation pat-
tern. Patientwas sentto ICUintubated and with spontaneous
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Figure 1 - Electromyographic trace in myasthenia gravis patient re-
ceiving fractionated cisatracurium doses. The lower tracing
shows the response of a normal patient to the same fractiona-
ted cisatracurium doses

ventilation and remained there for two hours under assisted
ventilation. After this period, and with satisfactory decurari-
zation patterns (T4/T1in0.9), patientwas extubated. Patient
evolvedsatisfactorilyand was dischargedonthe 6" postope-
rative day.

Case 2

Female patient, 42 years old, 59 kg, 161 cm height, physical
status ASA I, admitted for vaginal hysterectomy and urinary
incontinence correction.

During preoperative evaluation she reported a history of
psychiatric treatment 6 years ago without improvement.
Physical and complementary exams were considered nor-
mal. The anesthetic procedure proposed was a combined
technique with continuous epidural anesthesia with bupiva-
caine and fentanyl and general inhalational anesthesia with
sevoflurane.

Monitoring was performed with ECG in Dy, non-invasive blo-
od pressure with automaticreadings and pulse oximetry. Epi-
dural puncture was performed at L4-L, interspace and the
catheter was inserted without abnormalities. Bupivacaine
(50 mg) with epinephrine, fentanyl (100 pg) and morphine
(1.5 mg) were injected via catheter. Induction, performed af-
ter 100% oxygen inhalation under facial mask for 3 minutes,
consisted of sodium thiopental (3 mg.kg™') and fentanyl (50
ug). Adductor pollicis brevis contraction was then electrom-
yographically evaluated (EMG) with stimulating electrodes
placed onthe ulnar nerve path of the fist. Ulnar nerve was sti-
mulated with 2 Hz supramaximal impulses at every 20 se-
conds, with TOF. Simultaneously, muscular strength was in-
directly recorded, with an acceleration transducer installed
onthe contralateralthumb. Ulnar nerve was stimulated using
the same method.

After the functioning of neuromuscular transmission moni-
tors and with a successful supramaximal response, aninten-
sefatigue was noticed on the electromyography control trace
(Figure 2). While a brief analysis of the trace was being per-
formed, 0.2 mg.kg'1 mivacurium was injected. The response
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Figure 2 - Electromyographic trace in myasthenia gravis patient re-
ceiving 0.2 mg.kg™" mivacurium. The lower tracing shows the
response of a normal patient to the same mivacurium dose

was a 40 second installation (time between beginning of in-
jectionand 95% abolishmentofthe first TOF response). Pati-
entwas stable throughoutthe procedure and 3:30 hours after
mivacuriuminjection, T4/T1ratiowas 0.15. Pharmacological
regression was attempted with 0.05 mg.kg™”' neostigmine
with immediate success, with values of the same ratioin 0.9
approximately 5 minutes after the beginning of the injection.
Patient was extubated in the operating room with spontane-
ous ventilation and no surgical pain.

Clinical history was postoperatively studied in detail and an
extreme muscular weakness with dysphonia, ptosis and
dysphagia which would worsen throughout the day was
diagnosed. These symptoms were lasting for 8 years during
which she looked for medical treatmentbutwas always refer-
red to psychiatric treatment. Myasthenia gravis was looked
for and diagnosed. She evolved satisfactorily and on the se-
cond day after the beginning of the anticholinesterase treat-
mentwas extremely happy with total muscular strength. Pos-
toperative period was normal and patient was discharged 20
days aftersurgeryreceiving prednisone (60 mg/day) and piri-
dostigmine (240 mg/day).

DISCUSSION

Both cases show the extreme sensitivity of myasthenia pati-
ents to nondepolarizing NMB.

Myasthenia gravis is a chronic disease with crises and
symptoms remission, characterized by the presence of IgG
antibodies against end plate nicotinic receptors. In a large
numberofpatients (20%), suchantibodies are notdetected®.
In normal conditions, only 25-30% of end plate receptors are
necessary to maintain an effective neuromuscular transmis-
sion. The remaining receptors (70-75%) represent the
so-called “margin of safety” °. In myasthenia gravis, the
auto-aggressionresult, beitbyreceptorlysis orby functional
block, isadecreaseinthe numberofreceptors " The conse-
quenceisadecreasein safety margin with clinical manifesta-
tion of focal or generalized weakness .
Stanleyetal12estab|ishedthe conceptthatin normal conditi-
ons there are two types of end plate nicotinic receptors: the
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vast majority is stable with a mean life of 12 days; but others
(20%) are destroyed in approximately 24 hours. It seems that
the latter would be the precursors of long life receptors. In
myasthenia gravis, it is possible that antibodies could des-
troy both stable and short life receptors '®_When antibodies
areremoved by plasmapheresis, the re-synthesis of shortlife
receptors is responsible for the immediate clinical improve-
ment of patients ’.

Myastheniagravis treatmentaims at motor functionimprove-
ment, immune system suppression and circulating antibodi-
es reduction. The objective of the preanesthetic treatment
must be to decrease anticholinesterase therapy without wor-
seningthe symptoms, toassure normal electrolytelevels, es-
pecially potassium, and to maintain the patient free from pul-
monary infection . Steroid levels decrease should also be
considered to reduce the incidence of postoperative infecti-
ons''. Plasmapheresisisindicated in cases ofnon-response
to conventional treatments and with severe ventilatory
dysfunction "' After this treatment, care must be taken if
succinylcholine, mivacurium or remifentanil are to be used
during surgery, because such procedure decreases the le-
vels of plasma cholinesterasis .

Preanesthetic evaluation of those patients has to be tho-
rough because this disease is commonly associated to other
autoimmune diseases, among them, hypothyroidism, rheu-
matoid arthritis and systemic lupus erythematosus ''. Venti-
latory function must be carefully studied, with emphasis in
lunginfections. Equally important are cardiac abnormalities,
especially those associated to atrio-ventricular blocks.
Case 1 patientwas in use of anticholinesterasics and predni-
sone which were not interrupted before surgery.

Steroids action, especially methylprednisone and hydrocor-
tisone, on neuromuscular transmission has been recently
studiedin an experimental modelwith nicotinicreceptors clo-
nedin “Xenopus” oocytes. The technique includes the stimu-
lation of mature and fetal nicotinic receptors with acetylcholi-
ne and evaluation of those receptorsresponse in the presen-
ce of steroids through the voltage clamp technique. Results
have shown that steroids produce by themselves a concen-
tration-dependent inhibition of currents evoked with
acetylcholine ' Another experimental study performed in
the 70’s '® to evaluate steroids action on myasthenia gravis
has shownthatthis class of drugsimproves muscle contracti-
on.However, recent studies onthe behavior of mutantrecep-
tors associated to myasthenia gravis have shown that stero-
ids act as non competitive inhibitors of nicotinic receptors
both fetal (sub-unit X) and adults (sub-unit ).

The anesthetic planning must also take into consideration
that the chronic use of steroids may induce adrenal suppres-
sion '8

Anticholinesterase therapy maintenance before surgery is
controversial '°, but the predominant opinion is that in pati-
ents with mild symptoms therapy should be interrupted the
day before surgery, especially if the surgery is scheduled for
the next morning after interruption '*?°. Patients highly de-
pendent on anticholinesterasic drugs to maintain satisfac-
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tory motor activity, or with myasthenia gravis different from
eye symptoms only, should continue to be treated until sur-
gery. Inthese cases, mivacurium for preoperative relaxation
isnotrecommended because recovery time will be longer 2".
Piridostigmine inhibits plasma cholinesterase activity and
may decrease nondepolarizing NMB sensitivity ’, as it has
been observedin patients receiving cisatracurium and vecu-
ronium;inthose cases, NMB doseisingeneralequaltothose
for normal patients '%%%2°,

In ourfirst case, although in chronic anticholinesterasic drug
use, the patient had aresponse characterized by major atra-
curium sensitivity. However, atthe end of the procedure, pre-
vious therapy mighthave been the cause for neostigmine de-
curarization resistance (Figure 1). Difficult pharmacological
reversion is a well-known fact and there is still no convincing
explanation for such phenomenom™®.

Kimand Margoldshave described aninteresting case ofapa-
tient serum-negative for myasthenia gravis. After vecuroni-
um administration and total spontaneous remission of rela-
xation, neostigmine was injected and a return to neuromus-
cular block with interruption of spontaneous ventilation was
observed. This fact was attributed to a cholinergic crisis ma-
nifested because, although serum-negative for myasthenia
gravis, the patient behaved as if having the disease, thatis,
with areduction in the number of end plate receptors. Exces-
sive acetylcholine caused by neostigmine acting on the few
functioning receptors has mimicked NMB.

In patients with proven myasthenia gravis, the use of tranqui-
lizers should be avoided due tothe poorventilatory reserve of
such patients ''. In our cases, only the female patient recei-
ved oral midazolam, which should have been avoided in the
presence of a diagnosis of myasthenia gravis.
Itisrecommended that NMB doses for myasthenia gravis pa-
tients should be decreased to 1/10 of the conventional dose
and that muscle response be continuously measured "' In
Case 1 the injected dose was decreased as recommended,
buttherewasnototalrelaxationresponse andthiswasthere-
ason why supplementary doses were injected.

InCase 2, wherethere was no previous myastheniagravis di-
agnosis, patient showed intense fatigue in the control trace
(represented by T4/T1 ratio of 0.7) (Figure 2).

Fatigue tohighfrequency stimulationis typical of myasthenia
patients 24 and there are still no convincing explanations for
the fact. Although electrophysiological studies indicate a
post-synaptic change, antibodies might also change
pre-synaptic response, thus facilitating acetylcholine relea-
se’, because classically fatigue is attributed to a dysfunction
of facilitating pre-synaptic receptors °.

NMB onset in myasthenia gravis is accelerated 2'?®. Since
there is a decrease in “margin of safety”, such patients react
as normal patients when the priming dose technique is used
2 Case?2 patientpresented an extremely fastrelaxation with
conventionalmivacuriumdoses (40 seconds). Withthe same
doses, normal patients would take 3 to 4 minutes. Myasthe-
nia patients sensitivity to NMB is well known *"?""?° then, in
our case, the dose was excessive.
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Inhalational anesthesia mightbe associated to some degree
of muscular transmission decrease in myasthenia gravis pa-
tients ''. All patients receiving sevoflurane, isoflurane and
halothane had approximately 50% neuromuscular transmis-
sion decrease. Intravenous techniques with propofol have
been successfully used, with stable anesthesia and fast re-
covery %,

Sevoflurane was used in our two patients and may have cer-
tainly contributed for a long relaxation recovery.

Response of myasthenia patientsinremissionto NMBis ato-
pic of major discussions. Some authors state that they res-
pond normally ?°, butthere are cases described of major sen-
sitivity to relaxants although patients being already conside-
red “cured” 23",

Ventilation must be carefully monitored in the postoperative
period. Some myasthenia gravis patients are considered at
risk to develop postoperative ventilatory failure and require
ventilatory assistance. Some risks are:

1. Myasthenia gravis diagnosed for more than 6 years;

2. Associated pulmonary disease;

3. Piridostigmine dose above 750 mg/day up to 48
hours before surgery;

4. Preoperative vital capacity below 2 liters ’.

Case 1 patient needed postoperative ventilatory assistance
due to signs of curarization residues, although with an excel-
lent clinical ventilatory pattern.

NMB effects on myasthenia gravis patients depend on previ-
oustherapies as well as onthe disease severity and duration
'8 3o, major NMB response variabilities make important the
use of mioneural function monitors to offer a stable and ade-
quate perioperative relaxation and assure total reversion at
the end of the surgery 2%,

The use of neuromuscular transmission monitors should not
be limited to myasthenia patients because the wide diversity of
NMB responses is also common in normal patients. This fact
alone is enough to justify the routine use of such monitors.
Case 2 patient was especially benefited from this routine, be-
cause her disease was only diagnosed thanks to the use of
monitors. With this case ithas been once more proved thatthe
anesthesiologist is, in fact, the operating room clinician.
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RESUMEN
Almeida MCS - Uso de Bloqueadores Neuromusculares en Pa-
cientes con Miastenia Gravis. Relato de Dos Casos

Justificativa y Objetivos - Existe una gran diversidad en la
gravedad de la Miastenia Gravis, asi como en la dosis y
respuesta a los bloqueadores neuromusculares (BNM). EI
objetivo de este relato es presentar dos casos de bloqueo
neuromuscular prolongado con cisatracurio y mivacurio, en
pacientes con Miastenia Gravis.

Relato de los Casos - Caso n° 1 - Paciente masculino, 55
afos, 82 kg, con historia de Miastenia Gravis sometido a
timectomia por via transesternal, bajo anestesia general con
propofol, alfentanil, isoflurano y 6xido nitroso. Para intubacién
traqueal fue utilizado cisatracurio (1,2 mg). Después 3:45 h de
cirugia, la reversiéon con neostigmina fue considerada
insatisfactoria y el paciente tuvo que permanecer entubado por
dos horas. Solamente después de este periodo la
descurarizacién fue considerada satisfactoria (T4/T1en 0,9) y
el paciente fue extubado. Caso n°2 - Paciente del sexo
femenino, 42 afios, 59 kg, sometida a histerectomia por via
vaginal bajo anestesia combinada (peridural y general). Fue
hecha monitorizacion de la transmision neuromuscular antes
de la inyeccion de mivactrio (0,2 mg.kg”') y se noté intensa
fatiga. Después 3:30 h la relaciéon T4/T1 estaba 0,15, habiendo
respuesta a la inyeccién de neostigmina (0,05 pg.kg™').
Posteriormente fue diagnosticada Miastenia Gravis.
Conclusiones - El uso de monitores de transmision
neuromuscular no debe quedar restricto a los pacientes
miasténicos, pues la diversidad de las respuestas a los BNM é
comun en los pacientes normales.
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