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RESUMO

Gomez RS, Silva YP, Peluso CP - Anestesia para Cirurgia Orto-
pédica em Crianga com Susceptibilidade a Hipertermia Malig-
na. Relato de Caso

Justificativa e Objetivos - Hipertermia maligna é uma
miopatia autossémica dominante desencadeada por
anestésicos inalatérios e bloqueadores neuromusculares,
como halotano e succinilcolina, causando aumento da
temperatura que pode ser fatal sem o tratamento imediato. O
objetivo deste relato é descrever a conduta anestésica em uma
crianga susceptivel a hipertermia maligna que foi submetida a
procedimento cirurgico ortopédico.

Relato do Caso - Paciente do sexo feminino, com 3 anos,
portadora de luxagdo congénita do quadril e susceptibilidade a
hipertermia maligna, conforme histéria de anestesia anterior,
foi submetida a correg@o cirurgica ortopédica sob anestesia
geral, com propofol e fentanil, associada a anestesia peridural
lombar. A temperatura da paciente foi monitorizada
continuamente durante a cirurgia e no periodo pés-operatoério.
A paciente apresentou recuperagdo pos-operatéria sem
intercorréncias e recebeu alta hospitalar apds cinco dias.
Conclusées - A combinagéo de anestesia regional e venosa
para o procedimento cirurgico proposto em paciente com
susceptibilidade a hipertermia maligna permitiu a condugéo
anestésica com seguranca.

UNITERMOS: ANALGESICOS, Opidides: fentanil;
ANESTESICOS, Local: bupivacaina; CIRURGIA, Ortopédica:
artroplastia de quadril; DOENGCA, Muscular: hipertermia
maligna; HIPNOTICOS: propofol; TECNICAS ANESTESICAS,
Regional: peridural

SUMMARY

Gomez RS, Silva YP, Peluso CP - Anesthesia for Orthopedic
Surgery in a Child Susceptible to Malignant Hyperthermia.
Case Report

Background and Objectives - Malignant hyperthermia is an
autosomal dominant myopathy triggered by inhalational anes-
thetics and neuromuscular blockers, such as halothane and
succinylcholine, which causes temperature increases that may
be fatal if not promptly treated. This report aimed at describing
anesthesia in a child susceptible to malignant hyperthermia
submitted to orthopedic surgery.

Case Report - Female patient, 3 years of age, with congenital
hip dislocation and susceptible to malignant hyperthermia, ac-
cording to anesthetic history, who was submitted to corrective
orthopedic surgery under general anesthesia with propofol and
fentanyl, combined with lumbar epidural anesthesia. Tempera-
ture was closely monitored during surgery and in the postopera-
tive period. Postoperative recovery was uneventful and patient
was discharged five days later.

Conclusions - Combined regional and intravenous anesthesia
for the surgical procedure proposed to a patient susceptible to
malignant hyperthermia allowed a safe anesthetic approach.

KEY WORDS: ANALGESICS, Opioids; fentanyl; ANES-
THETICS, Local: bupivacaine; ANESTHETIC TECHNIQUES,
Regional: epidural; DISEASE, Muscular: malignant
hyperthermia; HIPNOTICS: propofol; SURGERY, Orthopedic:
hip surgery
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INTRODUGAO

Hipertermia Maligna (HM) é uma sindrome clinica, em
que individuos geneticamente susceptiveis, respon-
dem a administracédo de anestésicos inalatérios e bloquea-
dores neuromusculares despolarizantes com hipertermia,
taquicardia, acidose, rigidez muscular esquelética e hiper-
metabolismo acentuado . A HM pode ser fatal a menos
que seja tratada imediatamente com dantrolene 4 Ainci-
déncia das crises de HM durante anestesia geral dependem
da idade do paciente, variando de 1:15.000 em criangas a
1:50.000 em adultos *°.

O objetivo deste relato é apresentar o caso de uma crianga
com susceptibilidade a HM na qual uma cirurgia ortopédica
foiconduzidacomsucesso, utilizandotécnicacombinadade
anestesia geral venosa com peridural.

RELATO DE CASO

Paciente dosexofeminino, 3anos, 15kg, foiadmitida para ci-
rurgia ortopédica eletiva em decorréncia de luxagéo congé-
nita do quadril. Nao apresentava histéria de alergia e néo fa-
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zia uso de medicagdes. A histoéria clinica pregressa revelou
um procedimento ortopédico sem sucesso no mesmo qua-
dril. Entretanto, durante a anestesia deste primeiro procedi-
mento, realizado pela mesma equipe anestésica escalada
para a reoperagao, foi observada uma alta probabilidade da
ocorréncia de HM na paciente. De fato, aproximadamente
umahoraapoésaindugadoanestésicacom halotano, fentanile
atracurio, ocorreram taquicardia (até 200 batimentos por mi-
nuto), disritmia cardiaca, instabilidade pressorica, hiperter-
mia (até 39,2 °C), hipdxia (SpO, = 80%) e hipercarbia
(PerCO,=70mmHg). Rigidez muscular generalizada foi ob-
servadadurante oepisédio. O tratamentofoiinstituido, inclu-
indodescontinuagdodohalotano, trocado sistemaanestési-
co circular com absorvedor de CO,, ventilagdo manual, infu-
sdodeliquidosgelados porviavenosa, resfriamento externo
e diurese forcada. Doses em bolus repetidas de propofol e
fentanil foram administrados até o final do procedimento ci-
rargico (150 min de anestesia). Logo apds o inicio das medi-
dasterapéuticas, todos os parametros melhoraram progres-
sivamente. Sessenta minutos apds, a paciente apresenta-
va-se estavel e os exames laboratoriais mostravam um pH =
7,33; PaCO, =38 mmHg; PaO, =230 mmHg; bicarbonato =
19,3 mEq.L™"; potassio = 6,2 mEq.L™", e CPK=2255U.L™". A
pacientefoitransferidaparaaunidade de tratamentointensi-
vo, recuperando-se sem intercorréncias. Recebeu alta hos-
pitalarapds seis dias. Abidpsia muscular realizada na crian-
carevelou padrdaomiopaticodiscreto e foinegativa paradoen-
¢a do nucleo central e outras miopatias associadas.
Devido aoinsucesso do procedimento cirurgico anterior, de-
cidimos utilizarumatécnica anestésicacombinando aneste-
sia peridural lombar e anestesia venosa apds considerar-
mos que haviariscodaocorrénciade umacrisede HMduran-
te e apos acirurgia. Os resultados dos exames laboratoriais
eramnormais. Apaciente ndorecebeu medicagao pré-anes-
tésica na noite anterior a cirurgia. Nao foi administrado dan-
trolene profilaticamente. Foiadministrado midazolam (4 mg)
porvia oral, 30 minutos antes da colocagao do cateter veno-
so. Apaciente recebeu oxigénio por mascara facial e a moni-
torizagao consistiu de oximetriade pulso (SpO,), presséo ar-
terial ndo invasiva, eletrocardiografia (ECG), estetoscépio
precordial, PetCO,, temperaturadafaringe e débito urinario.
Aindugdo anestésica incluiu fentanil (50 ug) e propofol (50
mg) seguidos de atracurio (7 mg) e intubagéao traqueal. A
anestesia foi mantida com bolus de fentanil e infusao de pro-
pofol. Apds aindugdo da anestesia geral, um cateter peridu-
ralfoialocadoaumadistanciade 2cmdentrodo espago peri-
duralutilizandoagulha Tuohy 16G, descartavel, posicionada
no espacgo L3-L4. Uma dose teste com 3 mlde lidocainaa 2%
com adrenalina 1:200.000 foi administrada pelo cateter. Em
seguida, 8 ml de bupivacaina a 0,5% (40 mg) e morfina (400
pg)foramadministrados através do cateter peridural. Acirur-
giatranscorreu semintercorréncias comduragéode 210 mi-
nutos. Apaciente permaneceu hemodinamicamente estavel
durante o procedimento, com freqiiéncia cardiaca em torno
de 100 batimentos por minuto, sem disritmias ao ECG, SpO.
de 99%, presséao arterial sistolica entre 70 e 80 mmHg,
PerCO, de 32 mmHg e temperatura de 36,8 °C.
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Dez minutos apds a descontinuagéo dainfusao de propofol,
a paciente estava ventilando espontaneamente, encontra-
va-se cooperativaeotubotraqueal foiremovido. Foitransfe-
ridaparaaunidadedetratamentointensivoonde foiobserva-
dapor 24 horas. Nao apresentou dorno pés-operatoério e ob-
teve alta hospitalar, sem intercorréncias, no 5° dia de
pos-operatorio.

DISCUSSAO

Os anestesiologistas identificam muitos individuos com ris-
co para HM através dahistéria clinica dos pacientes e/ou pa-
rentesque podemterapresentadoquadroclinicocompativel
com HM. Se a susceptibilidade a HM é conhecida, o uso de
anestésicos alternativos e bloqueadores neuromusculares
adespolarizantes podem evitar a deflagracdo de uma crise
de HM. E possivel realizar diagndstico de certeza de suscep-
tibilidade a HM apds anestesia em que o paciente apresen-
touum quadro clinicocomtodas as caracteristicas (hiperter-
mia, taquicardia, rigidez muscular, disturbios hemodinami-
cos etc.) e complicagdes dos quadros graves de HM (insufi-
ciéncia cardiaca, renal, coagulacdo intravascular dissemi-
nada e edemacerebral). Entretanto, os quadros mais graves
sdo agorararos, umavez que novas técnicas de monitoriza-
¢ao permitem detecgao precoce e a instituicdo imediata de
medidas terapéuticas. O teste de contratura com cafeina e
halotano é de valor clinico ” e foi desenvolvido pelos grupos
Europeu %e Norte Americanode HM®. Em geral,acorrelagao
entre os resultados destes dois testes é boa, apresentando
alta sensibilidade (99% para o grupo Europeu e 92 a 95%
paraogrupo Americano)e especificidade (93,6% para o gru-
po Europeu e 53% a 78% para o grupo Americano), assegu-
rando que anestésicos apropriados sejam administrados a
todos aqueles pacientes susceptiveis a HM *°.

Na primeira anestesia da paciente, o diagndstico de HM foi
feito quando os primeiros sinais apareceram, umahora apos
ainducédo. O diagnostico diferencial foifeito com hipoventila-
¢ao, sepse, anestesia superficial, exaustdo do absorvedor
de CO,, reacgdo a drogas e sindrome neuroléptica maligna.
Aumento inexplicavel na PerCO, fornece o sinal mais preco-
ce e sensivel de um episdédio de HM, sendo que a presencga
de hipercarbia em adi¢éo a taquicardia mantida sugere HM
2112 Com o prop6sito de melhorar a previséo da susceptibi-
lidade a HM, Larach e col. propuseram uma escalade gradu-
acao clinica que compreende critérios clinicos padroniza-
dos para o diagnéstico de HM '3 (Tabelas | e I1). De acordo
com esta escala, a probabilidade de que a paciente tenha
tido uma reacéo de HM era quase certa. E rotina de varios
centros de diagnostico de HM néo realizar bidopsia muscular
paraoteste de contraturainvitroempacientescom3anosde
idade. No presente caso, a familia da paciente foi esclareci-
da com relagédo a HM e o teste de contratura foi solicitado.
Entretanto, por razdes sécio-econdmicas nao foi possivel a
realizacdodoteste emseus pais. Poroutrolado, temsido ad-
vogado que o teste de contratura é desnecessarionos casos
emque umareacdode HMé claramente documentada ',
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Tabela | - Indicadores Clinicos Utilizados na Determinacdo da Graduacéo de Susceptibilidade a Hipertermia Maligna '

Eventos Indicadores Pontos
Rigidez Rigjdez muscglar.generalizada. (na aus'énciaIQe tremores devido a hipotermia, ou durante ou, imediatamente 15
apds a emergéncia da anestesia geral inalatéria)
Espasmo do masseter imediatamente ap6s a administragcdo de succinilcolina 15
Lise muscular Elevagao da creatina quinase > 20.000 Ul apds o uso de succinilcolina 15
Elevagéo da creatina quinase > 10.000 Ul em anestesia sem o uso de succinilcolina 15
Coloragao escura da urina no per-operatério 10
Mioglobina na urina > 60 ug/L 5
Mioglobina sérica > 170 ug/L 5
Potassio sérico > 6 mEq/L (na auséncia de insuficiéncia renal) 3
Acidose respiratéria PerCO, > 55 mmHg com ventilagédo controlada adequada 15
PaCO, > 60 mmHg com ventilagdo controlada adequada 15
PerCO, > 60 mmHg com ventilagdo espontanea 15
PaCO, > 65 mmHg com ventilagdo espontanea 15
Hipercapnia inapropriada (julgamento clinico) 15
Taquipnéia inapropriada 10
Aumento da temperatura  Aumento inapropriadamente rapido da temperatura (julgamento clinico) 15
Aumento inapropriado da temperatura > 38,8 °C no periodo per-operatério (julgamento clinico) 10
Envolvimento cardiaco Taquicardia sinusal inapropriada 3
Taquicardia ventricular ou fibrilagdo ventricular 3
Histéria familiar Histéria familiar positiva de HM em parentes de primeiro grau 15
Historia familiar positiva de HM em parentes de outro grau (estes parametros sdo utilizados apenas 5
na determinagdo de susceptibilidade a HM)
Outros indicadores Excesso de base negativo > 8 mEq/L 10
pH arterial < 7,25 10
Reversao rapida da acidose metabdlica e/ou respiratéria com o uso venoso de dantrolene 5

Tabelall - Escalade Graduagéao Clinica de Susceptibilidade

aHwm "
Escore de pontos Graduagéo Probabilidade
0 1 Praticamente nula
3-9 2 Improvavel
10-19 3 Baixa
20 - 34 4 Média
35-49 5 Muito provavel
> 50 6 Quase certa

Estavamos particularmente preocupados comorisco de um
segundo episddio de HM nesta paciente. Considerando que
outrastécnicas anestésicas (venosaoucondutiva)ebloque-
adores neuromusculares adespolarizantes podem evitar o
desencadeamento de HM, optamos pela técnica peridural
em associagao a anestesia venosa com propofol e fentanil,
que propiciou boas condigdes operatorias, evitandoousode
halogenados. Esta técnica também possibilitou um per e
pés-operatério sem intercorréncias. A administragao peri-
dural de morfina proporcionou analgesia adequada durante
o periodo poés-operatério, reduzindo o nivel de ansiedade e
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estresse que também tém sido implicados no desenvolvi-
mento da crise de HM.

Este casoreforgaacondutade que,em procedimentos cirur-
gicos selecionados, acombinacao de anestesiavenosaere-
gional é particularmente segura para arealizagdo de cirurgia
em paciente com susceptibilidade a HM.

Anesthesia for Orthopedic Surgery in a
Child Susceptible to Malignant
Hyperthermia. Case Report

Renato Santiago Gomez, TSA. M.D., Yerkes Pereira Silva,
M.D., Cristiano Pereira Peluso, M.D.

INTRODUCTION

Malignant hyperthermia (MH) s a clinical syndrome in which
genetically susceptible individuals respond to inhalational
anesthetics and depolarizing neuromuscular blockers with
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ANESTHESIA FOR ORTHOPEDIC SURGERY IN A CHILD
SUSCEPTIBLE TO MALIGNANT HYPERTHERMIA. CASE REPORT

hyperthermia, tachycardia, acidosis, skeletal muscle stiff-
ness and marked hypermetabolism -3 MH may be fatal if not
promptly treated with dantrolene 4 Theincidence of MH dur-
inganesthesiaisafunctionofageandvariesfrom1:15,000in
children to 1:50,000 in adults *°.

This report aimed at describing the case of a child with sus-
ceptibility to MH, successfully submitted to orthopedic sur-
gery under combined general intravenous and epidural an-
esthesia.

CASE REPORT

Female patient, 3years ofage, 15 kg, admitted to elective or-
thopedic surgery for congenital hip dislocation correction.
Patient had no history of allergy and was not using medica-
tion. Previous clinical history revealed an unsuccessful or-
thopedic procedureinthe same hip. During anestheticinduc-
tion of this first procedure, performed by the same medical
team scheduled for the new surgery, a high MH probability
has been observed. In fact, approximately one hour after an-
esthetic induction with halothane, fentanyl and atracurium,
there were tachycardia (up to 200 beats per minute), arrhyth-
mia, pressure instability, hyperthermia (up to 39.2 °C),

hypoxia (SpO,=80%)andhypercarbia (PerCO,=70mmHg).
Generalized muscle stiffness was observed throughout the
episode. Treatmentincluded halothane withdrawal, replace-
ment of the anesthesia machine with CO, absorber, manual
ventilation, chilled fluid intravenous infusion, external cool-
ing and forced diuresis. Repeated propofol and fentanyl
bolusdoseswere administered until surgery completion (150
min of anesthesia). Soon after treatmentinitiation, all param-
eters have progressively improved. Patient was stable 60
minutes later and lab tests showed pH = 7.33; PaCO, = 38
mmHg; PaO, = 230 mmHg; bicarbonate = 19.3 mEq.L'1; po-
tassium=6.2mEq.L™";and CPK=2255U.L™". Patientwasre-
ferred to the intensive care unit and recovered without
intercurrences being discharged 5 days later. Muscle biopsy
revealed mild myopathy and was negative for central core
disease and other associated myopathies.

Due to previous surgery failure, we decided for combined in-
travenous and lumbar epidural anesthesia after considering
the risk for MH during and after surgery. Lab tests were nor-
mal. Patient was not premedicated the evening before sur-
gery. Dantrolene was notprophylactically administered. Oral
midazolam (4 mg) was administered 30 minutes before ve-
nous catheter. Patient received oxygen under facial mask

Table | - Clinical Indicators Used to Grade Susceptibility to Malignant Hyperthermia '3

Events Indicators Score
Stiffness Generali;ed muscle stiffness (absence of hypothermia-induced shivering immediately after general inhalational 15
anesthesia emergence)
Masseter spasm soon after succinylcholine administration 15
Muscle lysis Creatinine kinase increase > 20,000 Ul after succinylcholine 15
Creatinine kinase increase > 10,000 Ul in anesthesia without succinylcholine 15
Dark perioperative urine 10
Urine myoglobin > 60 ug/L 5
Serum myoglobin > 170 pg/L 5
Serum potassium > 6 mEq/L (in the absence of renal failure) 3
Respiratory acidosis PerCO, > 55 mmHg with adequate controlled ventilation 15
PaCO, > 60 mmHg with adequate controlled ventilation 15
PerCO, > 60 mmHg with spontaneous ventilation 15
PaCO, > 65 mmHg with spontaneous ventilation 15
Inadequate hypercapnia (clinical evaluation) 15
Inadequate tachypnea 10
Temperature increase Inadequately fast temperature increase (clinical evaluation) 15
Inadequate perioperative temperature increase > 38,8 °C (clinical evaluation) 10
Heart involvement Inadequate sinusoidal tachycardia 3
Ventricular tachycardia or fibrillation 3
Family history Positive MH family history in first-degree relatives 15
Positive MH family history in relatives of other degrees (these parameters are solely used to determine 5
susceptibility to MH)
Others indicators Negative excess base > 8 mEq/L 10
Arterial pH < 7.25 10
Fast metabolic and/or respiratory acidosis recovery with intravenous dantrolene 5
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and monitoring consisted of pulse oximetry (SpO,),
noninvasive blood pressure, ECG, precordial stethoscope,
PerCO,, pharyngeal temperature and urinary output. Anes-
thesiawasinduced with fentanyl (50 ug)and propofol (50 mg)
followed by atracurium (7 mg) and tracheal intubation. Anes-
thesia was maintained with bolus fentanyl and propofol infu-
sion. After general anesthesia induction, an epidural cathe-
ter was placed 2 cm apart in the epidural space using a dis-
posable 16G Tuohy needle positioned at L3-L4. A3 ml of 2%
lidocaine with epinephrine 1:200,000 test dose was adminis-
tered through the catheter. Following, 8 ml of 0.5%
bupivacaine (40 mg) and morphine (400 pg) were adminis-
tered through the epidural catheter. Surgery went by without
intercurrences and lasted 210 minutes. Patient remained
hemodynamically stable during surgery with heart rate
around 100 beats per minute, without arrhythmias at ECG,
99% SpO,, systolic blood pressure between 70 and 80
mmHg, PerCO; = 32 mmHg and temperature = 36.8 °C.
Tenminutes after propofol withdrawal, patientwas spontane-
ously ventilating, cooperative and was extubated. Patient
was referred to the intensive care unit and was observed for
24 hours. There has been no postoperative pain and patient
was discharged in the 5™ postoperative day.

DISCUSSION

Anesthesiologists identify several individuals at risk for MH
by the clinical history of patients and/or relatives who may
have presented clinical history compatible with MH. If the
susceptibility to MHis known, the use of alternative anesthet-
ics and adepolarizing neuromuscular blockers may prevent
the triggering of an MH crisis. Susceptibility to MH may be ac-
curately diagnosed after an anesthetic procedure in which
patient presents all characteristics (hyperthermia, tachycar-
dia, muscle stiffness, hemodynamic changes etc.) and se-
vere MH complications (heart and renal failure, dissemi-
natedintravascularcoagulationand brainedema). However,
more severe cases are today uncommon since new monitor-
ingtechniquesallow forthe early detectionandimmediatein-
stitution of therapeutic measures. Contracture test with caf-
feine and halothane is clinically useful " and was developed
by European 8 and North-American MH groups °In general,
there is a good correlation between both tests results, with
high sensitivity (99% for the European group and 95% for the
US group) and specificity (93.6% for the European group and
53% to 78% for the US group), assuring that adequate anes-
thetics are administeredtoall patients susceptible to MH '°.

During patient’s first anesthetic procedure, MH was diag-
nosed when the first symptoms appeared one hour after in-
duction. Differential diagnosis was obtained with hypoventi-
lation, sepsis, superficial anesthesia, CO, absorber exhaus-
tion, reaction to drugs and malignant neuroleptic syndrome.
Unexplained PerCO,increase is the earliestand most sensi-
tive MH signand hypercarbiaaddedto sustainedtachycardia
suggests MH 2'""2 Aiming at improving MH forecasting,
Larach et al. have proposed a graduation scale with stan-
dardized clinical criteria for MH diagnosis ' (Tables I and I1).
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According to this scale, the probability of our patient having
had an MH reaction was almost certain. Many MH diagnostic
centers do not perform routine muscle biopsy for in vitro
contracture test in 3-year old patients. In our case, parents
wereinformedaboutMH and contracture testwasrequested.
However, for socio-economic reasons, it was impossible to
perform the test with the parents. On the other hand, it has
been advocated that contracture test is unnecessary in
cases where MH reaction is clearly documented 114

Table 1l - Clinical Grading Scale for Susceptibility to MH "3

Score Grading Probability

0 1 Virtually null
3-9 2 Unlikely
10-19 3 Low

20 - 34 4 Medium
35-49 5 Very likely

> 50 6 Almost certain

We were particularly concerned with the risk of a second MH
episode in this patient. Considering that other anesthetic
techniques (intravenous or conductive) and adepolarizing
neuromuscularblockers may prevent MH, we decided for the
combined epidural and intravenous technique with propofol
and fentanyl, which allowed for good surgical conditions
avoiding the use of halogenates. This technique has also al-
lowed for an uneventful peri and postoperative period.
Epidural morphine has promoted adequate postoperative
analgesia decreasing the level of anxiety and stress which
are also involved in MH crises.

This casereinforces the ideathat, in selected surgical proce-
dures, the combined intravenous and regional anesthetic
technique is particularly safe for surgical procedures in pa-
tients susceptible to MH.
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RESUMEN

Gomez RS, Silva YP, Peluso CP - Anestesia para Cirugia Orto-
pédica en Nifio con Susceptibilidad a la Hipertermia Maligna.
Relato de Caso

Justificativa y Objetivos - Hipertermia maligna es una
miopatia autosémica dominante desencadenada por
anestésicos inhalatorios y bloqueadores neuromusculares,
como halotano y succinilcolina, causando aumento de la
temperatura que puede ser fatal sin el tratamiento inmediato. El
objetivo de este relato es describir la conducta anestésica en
un nifio susceptible a la hipertermia maligna que fue sometida a
procedimiento quirdrgico ortopédico.

Relato del Caso - Nifo, del sexo femenino, con 3 afos,
portadora de luxacién congénita del cuadril (anca) y
susceptibilidad a la hipertermia maligna, conforme historia de
anestesia anterior, fue sometida a la correccién quirurgica
ortopédica bajo anestesia general, con propofol y fentanil,
asociada a anestesia peridural lumbar. La temperatura de la
paciente fue monitorizada continuamente durante la cirugia y e
el periodo p6s-operatorio. La paciente presento recuperacion
pos-operatoria sin intercurrencias y recibié alta hospitalar
después de cinco dias.

Conclusiones - La combinacion de anestesia regional y
venosa para el procedimiento quirdrgico propuesto en paciente
con susceptibilidad a la hipertermia maligna permitié la
conduccién anestésica con seguridad.
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