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RESUMO

Cruvinel MGC, Carneiro FS, Bessa Jr RC, Silva YP, Marques MB —
Sindrome de Tako-Tsubo em Decorréncia de Blogueio Neuromus-
cular Residual. Relato de Caso.

JUSTIFICATIVA E OBJETIVOS: A sindrome de Tako-Tsubo é uma
complicag8o pés-operatdria rara, com mortalidade em torno de 5%.
O objetivo deste relato é apresentar o bloqueio neuromuscular re-
sidual como fator desencadeante da referida sindrome, discutir so-
bre a mesma e alertar sobre o bloqueio neuromuscular residual.

RELATO DO CASO: Paciente do sexo feminino, 61 anos, estado
fisico ASA I, submetida a anestesia geral associada a bloqueio
paravertebral cervical para reparo artroscopico de lesdo de man-
guito rotator. Apos extubagdo foi evidenciado bloqueio neuromus-
cular residual por meio do exame clinico. Na sala de recuperagéo
pos-anestésica evoluiu com sonoléncia, taquicardia, hipertensdo
arterial e acidose respiratéria grave. Apos a reintubacdo, evoluiu com
parada cardiaca em atividade elétrica sem pulso, revertida com adre-
nalina e massagem cardiaca externa. Apresentou no pés-operatorio
elevagédo de segmento ST, aumento de troponina e acinesia de seg-
mento médio-apical de ventriculo esquerdo com fragdo de ejecdo
estimada em 30%. A cineangiocoronariografia mostrou coronarias
isentas de ateromatose significativa e grave comprometimento da
fungdo sistdlica com acinesia inferior e &ntero-septo-apical com
hipercontratilidade compensatdria de suas porgbes basais. Com
o0 tratamento instituido houve recuperagéo funcional completa.

CONCLUSOES: O bloqueio neuromuscular residual associado a
paralisia diafragmatica e possivel atelectasia pulmonar levando a
insuficiéncia respiratoria, hipercapnia e descarga adrenérgica fo-
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ram os fatores desencadeantes da sindrome de Tako-Tsubo com
sua grave repercussao clinica.

Unitermos: COMPLICACOES: Bloqueio neuromuscular residual, sin-
drome de Tako-Tsubo.

SUMMARY

Cruvinel MGC, Carneiro FS, Bessa Jr RC, Silva YP, Marques MB —
Tako-Tsubo Syndrome Secondary to Residual Neuromuscular Blo-
ckade. Case Report.

BACKGROUND AND OBJECTIVES: Tako-Tsubo syndrome is a
rare postoperative complication with a 5% mortality rate. The objec-
tive of this report was to present residual neuromuscular blockade
as a trigger for this syndrome, discuss this disorder, and call atten-
tion to the risks of residual neuromuscular blockade.

CASE REPORT: A 61-year old female, physical status ASA I, who
underwent general anesthesia associated with paravertebral cer-
vical block for arthroscopic repair of a rotator cuff lesion. Physical
exam after extubation detected residual neuromuscular blockade.
In the post-anesthetic care unit the patient developed somnolence,
tachycardia, hypertension, and severe respiratory acidosis. After
reintubation the patient evolved for cardiac arrest with electrical
activity without a pulse, which was reverted with the administration
of adrenaline and external cardiac massage. In the postoperative
period the patient presented elevation of the ST segment, increased
troponin, and left ventricular medial-apical akinesia with an
estimated ejection fraction of 30%. Cardiac catheterization showed
absence of significant atheromatous lesions in the coronary ves-
sels, and severe disruption of the systolic function with inferior and
antero-septo-apical akinesia and compensatory basal hypercon-
tractility. The patient had complete functional recovery with the
treatment instituted.

CONCLUSIONS: Residual neuromuscular blockade associated
with diaphragmatic paralysis and possible pulmonary atelectasis
leading to respiratory failure, hypercapnia, and adrenergic discharge
triggered the Tako-Tsubo syndrome with severe clinical reper-
cussion.

Key Words: COMPLICATIONS: Residual neuromuscular blockade,
Tako-Tsubo syndrome.

INTRODUCAO
O bloqueio neuromuscular residual (BNMR) é uma complica-

¢éo relativamente freqiiente, mesmo quando sé&o utilizados
bloqueadores neuromusculares de agéo intermediaria 7.
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Sua morbidade é alta % 3. A sindrome de Tako-Tsubo, por sua
vez, é uma complicacdo pos-operatdria rara 8. Trata-se de
disfuncéo miocérdica sistolica transitéria que acomete a re-
gido apical do ventriculo esquerdo. Na fase aguda, durante
a sistole, adquire forma que lembra um jarro japonés utiliza-
do como armadilha para capturar polvo (Tako = polvo, Tsubo
= jarro ou vaso) **°. Tem mortalidade em torno de 5% 4. O
objetivo deste relato foi apresentar um caso de BNMR que
levou a sindrome de Tako-Tsubo.

RELATO DO CASO

Paciente do sexo feminino, 61 anos, estado fisico ASA |, 65
kg, 1,63 m, admitida para realizagdo de reparo de leséo de
manguito rotador no ombro direito por via artroscopica. Foi
monitorizada com eletrocardiografo (D, e V,), oximetro de
pulso, pressao arterial ndo-invasiva automatica, tempera-
tura nasofaringea e capnografia/analisador de gases (apds
a intubagédo). Foram administrados clonidina 1 pg.kg* e
fentanil 1 pg.kg?. Seguiu-se a realizacdo de bloqueio para-
vertebral cervical (bloqueio do plexo braquial pela via pos-
terior) com 20 mL de ropivacaina a 1%. Apos realizacéo do
bloqueio sem intercorréncias, foi induzida anestesia geral
com fentanil 3,8 pg.kg?, propofol 1,9 mg.kg*e rocurénio 0,76
mg.kg!. A manutencéo da anestesia foi feita com sevoflurano
(fracéo expirada de 0,8% a 1%). N&o houve intercorréncias no
intra-operatorio. Foram administrados dexametasona 10 mg,
ondansetrona 4 mg, cetoprofeno 100 mg e dipirona 2 g. A
operagdo terminou apds 75 min da inducdo anestésica, o
sevoflurano foi interrompido e foram administrados neostig-
mina 46,2 pg.kg? e atropina 23,1 pg.kg*. Com a paciente em
decubito dorsal e elevagédo do dorso de 45°, apds 90 min
transcorridos desde a inducéo anestésica e fragcdo expirada
de sevoflurano de 0,1% a paciente abriu os olhos esponta-
neamente. Procedeu-se a extubacgdo e, em seguida, foi evi-
denciado BNMR por meio de exame clinico (incapacidade de
sustentar a cabeca por 5 s). Sem queixar-se de dispnéia, a
paciente foi mantida na sala cirdrgica por cerca de 30 min,
periodo no qual ela permaneceu em respiragdo espontanea
com oxigénio (6 L.minY) por mascara facial, oximetria de
pulso variando entre 93% e 98% e hemodinamicamente
estavel. Foi encaminhada a sala de recuperagdo anestésica
cerca de 120 min ap6s a indugdo anestésica. Evoluiu com
sonoléncia progressiva, aumento da presséo arterial e fre-
guéncia cardiaca. Gasometria arterial evidenciou hipercapnia
grave (PaCO, = 101 mmHg). Foi reintubada 150 min apos
a inducdo anestésica com administracdo de propofol 2
mg.kg?. ApOs a reintubacgdo apresentou hipotenséo arterial
que culminou, 15 min depois, com parada cardiaca em ati-
vidade elétrica sem pulso, revertida com 1 mg de adrenalina
e massagem cardiaca externa.

Foi, entdo, encaminhada ao centro de terapia intensiva
(CTI) intubada em ventilacdo mecanica, estavel hemodina-
micamente, consciente e sem déficits neurolégicos. O ele-
trocardiograma da admissé@o no CTI evidenciou elevacdo do
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segmento ST de V3 a V6. Foi verificado aumento de tropo-
nina (10 ng.mL* — normal < 1,5) e de CK-MB (23 U.Lt —
normal até 6). A ecocardiografia mostrou acinesia de todas
as paredes do ventriculo esquerdo em seu segmento mé-
dio apical e do 4pex com fragcdo de eje¢cdo de 30%, tendo
como concluséo: cardiomiopatia isquémica do ventriculo
esquerdo, com importante comprometimento de sua fungéo
sistélica global. A coronariografia evidenciou grave com-
prometimento da funcao sistdlica com acinesia antero-
septo-apical e inferior e hipercontratilidade compensatéria
de suas porcdes basais (balonamento apical do ventriculo
esquerdo) e corondrias isentas de ateromatose significativa
(Figuras 1 e 2). Houve boa resposta a administragéo de do-
butamina 10 pg.kg™.min? e a paciente foi extubada 22 horas
apos a inducdo anestésica. Apresentou melhora progres-
siva, recebendo alta hospitalar em uso de 4 mg de candesar-
tan para acompanhamento ambulatorial com cardiologista.

Figura 2 — Ventriculografia Esquerda — Sistole.
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Houve recuperagédo completa da capacidade funcional e a
ecocardiografia realizada 30 dias apds a alta evidenciou
contratilidade normal do ventriculo esquerdo com fracéo de
ejecao de 63%, permitindo a interrupgdo da medicagéo. A pa-
ciente relata ndo ter lembranca alguma do dia da operacgéo.

DISCUSSAO

A sindrome de Tako-Tsubo é pouco freqliente, porém pode
ter sido subdiagnosticada, uma vez que sua descrigdo é re-
cente (1990) °. Também tem sido denominada sindrome do
balonamento ventricular apical transitério. Acomete, sobre-
tudo, mulheres (6:1) acima de 60 anos, pés-menopausa,
sem doenga cardiaca prévia *5, Na maioria das vezes apre-
senta-se como quadro sugestivo de infarto agudo do mio-
cardio (IAM), e este é tipicamente o diagndéstico inicial.
Levam a essa hipotese os resultados eletrocardiograficos
(elevacdo do segmento ST + inversdo de onda T) e o au-
mento das enzimas cardiacas (troponina e CK-MB) 8. Con-
tribui para a hipétese a disfungdo ventricular com fracéo de
ejecdo baixa a ecocardiografia. Entretanto, no laboratério de
hemodindmica ndo séo evidenciadas lesdes coronarianas
que justifiquem o quadro e a ventriculografia revela a ima-
gem tipica da sindrome (Quadro I) 6. Sua fisiopatologia ndo
esta bem definida. As principais hipoteses sdo espasmo mi-
crovascular e lesdo miocardica direta pelas catecolaminas

Quadro 1 — Diagnéstico da Sindrome de Tako-Tsubo

via receptores adrenérgicos . Na maioria dos casos ha
correlacdo com um fendmeno que gere estresse fisico ou
emocional intenso (p. ex., morte na familia, exacerbacéo de
doencas sistémicas crénicas ou procedimentos invasivos).
Em sua decorréncia podem ocorrer, entre outros, edema
pulmonar, choque cardiogénico, fibrilacéo atrial e fibrilagdo
ventricular & O progndstico apds a fase aguda é bom e a re-
cuperacgdo do ventriculo ocorre em duas a trés semanas. As
recorréncias sao raras.

Considerando os critérios diagnésticos (Quadro ) confirma-
se a sindrome da Tako-Tsubo no caso apresentado. Além
disso, a paciente encaixa-se no perfil mais comum de pa-
cientes que desenvolve a sindrome e apresentou evolugéo
tipica: quadro inicial sugestivo de 1AM, coronariografia sem
lesBes coronarianas, imagem caracteristica na ventricu-
lografia e boa evolugdo com recuperagdo completa.

A parada cardiaca em atividade elétrica sem pulso apresen-
tada pela paciente decorreu provavelmente da associacao
dos seguintes fatores: disfungdo ventricular grave, provo-
cada pela sindrome de Tako-Tsubo e agravada pela acidose
respiratéria, diminuicdo da contratilidade miocéardica e va-
sodilatacéo, desencadeadas pelo propofol, e interrupcéo da
descarga simpatica existente. O retorno imediato ao ritmo
sinusal, ap6s administracdo de adrenalina, torna pouco pro-
vavel outras causas de parada cardiaca, como tromboem-
bolismo pulmonar, pneumotoérax, anafilaxia, hipercalemia e

CondicGes prévias (ambas obrigatdrias)

recuperagdo em até dois meses.

miocardite, etc.
Critérios Diagndsticos
Maior

Menores

2
3. Doenga desencadeada por estresse fisico ou emocional
4. Alterag6es tipicas no ECG

c. Ondas T negativas muito proeminentes V1-V6
d. Prolongamento do QTc

5. Mulher > 50 anos

Tako-Tsubo confirmado:

Tako-Tsubo provavel:

— Evidéncia de disfungédo apical transitéria do ventriculo esquerdo com forma caracteristica na sistole (ponta arredondada com colo
estreito pela hipercontratilidade dos segmentos basais) pela ventriculografia, ecocardiografia, is6topos ou ressonancia magnética
cardiaca. Tipicamente a mobilidade ventricular retorna ao normal em duas a trés semanas, embora haja dados mostrando a

— Auséncia de outras condi¢des associadas a disfuncéo sistolica regional transitoria do ventriculo esquerdo: hemorragia
subaracnéidea, feocromocitoma, atordoamento miocardico pela isquemia cardiaca, efeitos de substancias toxicas (cocaina),

1. Coronariografia precoce (em 24h) sem lesdes anatdémicas

1. Coronariografia precoce com les6es nao-significativas (< 50% sem caracteristicas de placa instavel)
. Coronariografia tardia (entre dois e sete dias ap6s o inicio dos sintomas) sem lesdes significativas

a. Elevagdo de ST na fase aguda, mais marcada em V4-V6 que em V1-V3

b. Surgimento de ondas Q que desaparecem apés a fase aguda

Critério maior ou pelo menos dois critérios menores, incluindo um critério angiografico

Pelo menos dois critérios menores, sem a inclusao de qualquer critério angiogréafico

Revista Brasileira de Anestesiologia
Vol. 58, N° 6, Novembro-Dezembro, 2008

625



CRUVINEL, CARNEIRO, BESSA JUNIOR ET AL.

hipovolemia, relacionadas com as manobras de reanima-
¢do mais prolongadas. O breve periodo em parada cardia-
ca e a fracdo inspirada de oxigénio elevada no momento da
parada explicam a recuperacgdo neurolégica sem seqielas.
A sindrome de Tako-Tsubo ocorre pela descarga simpatica
intensa desencadeada por estresse fisico ou emocional. E
provavel que ambos estivessem presentes nesse caso. O
fato de a paciente relatar ndo se lembrar dos fatos ocorridos
e a auséncia de queixa de dispnéia ndo excluem a possi-
bilidade de estresse emocional intenso. A associagdo do
efeito residual dos farmacos anestésicos, prostragdo secun-
daria a hipercapnia e parada cardiaca podem explicar a
amnésia. Por outro lado, houve estresse fisico desenca-
deado pela hipercapnia, manifesto pela taquicardia e hi-
pertensdo, que parece ter sido a principal responsavel pelo
desenvolvimento da sindrome de Tako-Tsubo.

Foram relatados casos de sindrome de Tako-Tsubo secun-
darias a quadros de dificuldade respiratéria, como crise as-
matica, pneumotorax espontaneo e apés broncoscopia 8.
A dificuldade respiratéria nesse caso foi conseqiiéncia de
alguns fatores associados que levaram a grave hipoven-
tilacdo. O primeiro desses fatores foi a paralisia diafrag-
matica. Apesar de ndo ter sido diagnosticada por método de
imagem (ultra-sonografia, radioscopia ou radiografia de t6-
rax), sua presenca é considerada por causa da sua alta
prevaléncia (até 100%) apds os bloqueios altos de plexo
braquial 7.

O segundo fator foi 0 BNMR, diagnosticado clinicamente. Os
principais testes clinicos incluem a elevagéo da cabeca du-
rante 5 s, aperto de méo, elevacdo das pernas da mesa ci-
rdrgica e a manutencao da lingua entre os incisivos. Eles
sdo acompanhados de ampla variacdo na sequéncia de
quatro estimulos (SQE) e, portanto, devem ser usados com
cautela por causa de suas limitacdes. Mesmo com relacdes
T4/T1 a SQE tao bhaixas quanto 0,5, um paciente é capaz de
manter a elevagdo da cabeca por 5 s e ter um forte aperto
de mé&o 8. Monitores da funcéo respiratoria também néo
indicam retorno da funcdo muscular, pois refletem a recupe-
racdo de musculos de localizagdo central, sobretudo o dia-
fragma 8. Pelas raz6es expostas, a monitorizagdo por meio
da aceleromiografia teria sido importante ndo s6 para o di-
agndstico do BNMR, mas também para sua quantificacéo.

A despeito da aparente reversao clinica adequada do blo-
gueio neuromuscular com anticolinesterasicos, uma fre-
glUéncia consideravel (8% a 9%) de BNMR é notada ap6s o
uso de blogueadores neuromusculares de agao intermedia-
ria, quando se considera uma razdo T4/T1 na SQE > 0,7
como valor minimo *°. Como um crescente consenso sugere
que a recuperagdo total se d4 com T4/T1 > 0,9, essa inci-
déncia tende a ser ainda mais elevada *°. Apesar de ndo se
poder excluir a importancia da avaliagdo clinica no BNMR,
esta s6 pode ser afastada por métodos objetivos que pro-
véem medida quantitativa da recuperagdo neuromuscular %.
Mais importante que a constatacdo do BNMR nesse caso,
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a monitorizacéo teria sido fundamental no diagnéstico de
bloqueio neuromuscular profundo e ndo passivel de rever-
sdo. Como consequéncia da auséncia da monitorizacéo, foi
feita a reversdo do bloqueio neuromuscular em momento
inapropriado ou em dose inadequada para a profundidade
do bloqueio, resultando em BNMR ao despertar. Na ausén-
cia de estimulo a SQE, deve-se aguardar e ndo tentar a re-
versao 2. Em vigéncia de apenas um ou dois estimulos, a
dose de neostigmina para a reversao é de 70 ug.kg™. Na pre-
senga de trés ou quatro estimulos, a dose de 40 pg.kg? é
adequada 2. Mediante a presenca de BNMR apds reversao,
a complementacdo da dose de neostigmina estava indica-
da e na persisténcia do BNMR a reintubacao imediata da
paciente que nesse caso foi realizada tardiamente .

Um terceiro possivel fator foi a atelectasia pulmonar. Mes-
mo néo tendo sido diagnosticada, é uma possibilidade que
deve ser levada em consideracéo, uma vez que é complica-
¢ao frequente, sobretudo se considerada a presenca de
BNMR e paralisia diafragmatica.

Destaca-se, portanto, a importancia da monitorizagdo da fun-
¢ado neuromuscular e do BNMR como causa de morbidade,
principalmente se associada a outros fatores que levam a
dificuldade respiratéria. No caso em tela, a associacao do
BNMR, paralisia diafragmatica e possivel atelectasia pul-
monar levaram a insuficiéncia respiratéria, hipercapnia e
descarga adrenérgica desencadeando a Sindrome de Tako-
Tsubo com sua grave repercussao clinica.

Tako-Tsubo Syndrome Secondary to
Residual Neuromuscular Blockade. Case
Report

Marcos Guilherme Cunha Cruvinel, TSA, M.S.; Fabiano Soa-
res Carneiro, TSA, M.D.; Roberto Cardoso Bessa Junior,
TSA, M.D.; Yerkes Pereira e Silva, M.D.; Mirna Bastos Mar-
ques, M.D.

INTRODUCTION

Residual neuromuscular blockade (RNB) is a relatively
common complication even with intermediary-acting neuro-
muscular blockers 7, which has a high morbidity 23. On the
other hand, Tako-Tsubo syndrome is a rare postoperative
complication®. This is a transitory systolic myocardial dys-
function affecting the apex of the left ventricle. In the acute
phase, the shape of the heart, during systole, is similar to a
Japanese vase used to trap octopuses (Tako = Octopus,
Tsubo = vase) **°, with a 5% mortality rate 4. The objective of
this report was to present a case of RNB triggering the Tako-
Tsubo syndrome.
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CASE REPORT

A 61-year old female, physical status ASA |, 65 kg, 1.63 m, was
admitted for arthroscopic repair of a rotator cuff lesion on the
right shoulder. Monitoring with electrocardiograph (D, and
V,), pulse oximeter, automatic non-invasive blood pressure,
nasopharyngeal temperature, and capnography/gas analyzer
(after intubation) was instituted. Clonidine, 1 pg.kg*, and
fentanyl, 1 pg.kg?, were administered, followed by a para-
vertebral cervical block (posterior brachial plexus block) with
20 mL of 1% ropivacaine. After the blockade, which was free
of intercurrences, general anesthesia was induced with 3.8
pg.kg? of fentanyl, 1.9 mg.kg* of propofol, and 0.76 mg.kg*
of rocuronium. Sevoflurane (expired fraction of 0.8 to 1%)
was used for anesthesia maintenance. Intraoperative inter-
currences were not observed. Dexamethasone, 10 mg, on-
dansetron, 4 mg, ketoprofen, 100 mg, and dypirone, 2 g, were
administered. At the end of surgery, 75 minutes after in-
duction, the administration of sevoflurane was discontinued
and neostigmine, 46.2 pg.kg?, and atropine, 23.1 pg.kg?,
were administered. Ninety minutes after anesthetic induc-
tion, with the patient in dorsal decubitus and head elevated
45°, with expired fraction of sevoflurane of 0.1%, the patient
opened her eyes spontaneously. The patient was extubated
and afterwards the physical exam detected RNB (incapable
to sustain her head for 5 seconds). Since she was not com-
plaining of dyspnea the patient remained in the operating
room for about 30 minutes during which time she was
breathing oxygen (6 L.min?) via a face mask spontaneously,
pulse oximetry varied from 93% to 98%, and she was
hemodynamically stable. The patient was transferred to the
post-anesthetic care unit (PACU) approximately 120 minu-
tes after anesthetic induction. The patient became progres-
sively somnolent, with an increase in blood pressure and
heart rate. Arterial blood gas analysis demonstrated severe
hypercapnia (PaCO, = 101 mmHg). Propofol, 2 mg.kg*, was
administered and the patient was reintubated 150 minutes
after anesthetic induction. The patient became hypotensive
and 15 minutes later she evolved to cardiac arrest with elec-
trical activity without pulse which was reverted with 1 mg of
adrenaline and external cardiac massage.

She was transferred to the intensive care unit (ICU) intuba-
ted and on mechanical ventilation, hemodynamically stable,
awake, and without neurological deficits. Electrocardiogram
upon admission to the ICU revealed elevation of the ST
segment from V, to V,. Troponin (10 ng.mL* — normal < 1.5)
and CK-MB (23 U.L* — Normal up to 6) were increased. The
echocardiogram showed akinesia of the left ventricular walls
with an ejection fraction of 30% and the following conclu-
sion: left ventricular ischemic cardiomyopathy with important
disruption in systolic function. Cardiac catheterization
showed severely disruption in systolic function, with antero-
septo-apical and inferior akinesia and compensatory
hypercontractility of the basal portions (left ventricular apical
ballooning), and coronary arteries free of significant athero-
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Figure 2 — Left Ventriculography — Systole.

matous diseases (Figures 1 and 2). The patient showed
good response to 10 pg.kg?.min?! of dobutamine and was
extubated 22 hours after anesthetic induction. Her condition
improved progressively, and she was discharged from the
hospital on 4 mg of candesartan, and outpatient follow-up by
the cardiologist. She had complete recovery of the functional
capacity, and an echocardiogram done 30 days after dis-
charge from the hospital showed normal contractility of the
left ventricle, with an ejection fraction of 63%, allowing the
discontinuation of the medication. The patient does not have
recollections of the day of the surgery.

DISCUSSION
Tako-Tsubo Syndrome is extremely rare, but it might have been

underdiagnosed since it was described recently (1990) °. It
has also been called transitory ventricular apical ballooning
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syndrome. It affects mainly women (6:1) above 60 years of
age, postmenopausal, without history of cardiac disease °°,
The presentation in the majority o cases is suggestive of
acute myocardial infarction (AMI), and this is typically the
initial diagnosis. Electrocardiographic (elevation of the ST
segment + inversion of the T wave) and cardiac enzymes
(troponin and CK-MB) changes lead to this diagnosis 2. Left
ventricular dysfunction with low ejection fraction on echocar-
diogram contributes for this diagnosis. However, coronary
lesions that could justify the diagnosis of AMI are not seen
in the hemodynamics laboratory, and ventriculography shows
an image typical of this syndrome (Chart 1) 6. Its pathophy-
siology is not well defined. The main hypotheses include
microvascular spasm and direct myocardial damage caused
by catecholamines from adrenergic receptors 3. Most cases
are related with a phenomenon that generates severe phy-
sical or emotional stress (e.g., death in the family, exacer-
bation of chronic systemic diseases, or invasive procedure).
It can cause, among other complications, pulmonary edema,
cardiogenic shock, and atrial and ventricular fibrillation 8. It
has a good prognosis after the acute phase, and ventricular
recovery is seen in two to three weeks. Recurrences are rare.
Diagnostic criteria (Chart 1) confirmed the diagnosis of Tako-
Tsubo syndrome in the case presented here. Besides, she
has the most common profile of patients who develop this
syndrome, and her evolution was typical: initial clinical signs
suggestive of AMI, cardiac catheterization showed absence

Chart 1 — Diagnosis of Tako-Tsubo Syndrome

of coronary artery lesions, ventriculography showing an ima-
ge characteristic of this syndrome, and good evolution with
complete recovery.

The cardiac arrest with pulseless electrical activity developed
by the patient was probably secondary to a combination of the
following factors: severe ventricular dysfunction caused by
the Tako-Tsubo syndrome, aggravated by respiratory acido-
sis, reduced myocardial contractility, vasodilation triggered
by propofol, and interruption of the existing adrenergic dis-
charge. Immediate return of normal sinus rhythm after the
administration of adrenaline makes it unlikely that involve-
ment of other causes of cardiac arrest, such as: pulmonary
thromboembolism, pneumothorax, anaphylaxis, hyperca-
lemia, and hypovolemia related to prolonged resuscitation
maneuvers. The brief period of cardiac arrest and elevated
inspired fraction of oxygen explain neurological recovery wi-
thout sequelae.

Tako-Tsubo syndrome is secondary to severe sympathetic
discharge triggered by physical or emotional stress. It is likely
that both were present in the case presented here. The fact
that the patient did not recall what happened and the ab-
sence of dyspnea do not exclude the possibility of severe
emotional stress. The association of the residual effect of
anesthetic drugs, prostration secondary to hypercapnia, and
cardiac arrest could explain the amnesia. On the other hand,
the patient was under physical stress triggered by hyper-
capnia, which was reflected on the tachycardia and hyper-

Preexisting conditions (both are mandatory)

Diagnostic Criteria
Major

Minor

3. Disease triggered by physical or emotional stress
4. Typical ECG changes

c. Prominent negative T waves in V1-V6
d. Prolonged QTc

5. Women > 50 years

Confirmed Tako-Tsubo:

Probable Tako-Tsubo:
At least two minor criteria without any catheterization criteria.

— Evidence of transitory left ventricular apical dysfunction with the characteristic shape during systole (round apex with narrow neck
due to the hypercontractility of basal segments) on ventriculography, echocardiogram, isotopes, or cardiac MRI. Typically, ventricular
mobility returns to normal after two to three weeks, although there is evidence that recovery can take up to two months.

— Absence of conditions associated with transitory regional systolic dysfunction of the left ventricle: subarachnoid hemorrhage,
pheochromocytoma, stun myocardium secondary to cardiac ischemia, effects of toxic substances (cocaine), myocarditis, etc.

1. Early coronary catheterization (in 24 h) without anatomic lesions

1. Early coronary catheterization without significant lesions (< 50% without characteristics of unstable plaque)
2. Late coronary catheterization (between two to seven days after the beginning of symptoms) without significant lesions

a. Elevation of the ST segment in the acute phase, more marked in V4-V6 than in V1-V3
b. Presence of Q waves that disappear after the acute phase

Major criteria or at least two minor criteria, including catheterization criterion.
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tension that seem to be the main factors responsible for the
development of this syndrome.

Cases of Tako-Tsubo syndrome secondary to respiratory
difficulty, such as asthma exacerbation, spontaneous pneu-
mothorax, and after bronchoscopy have been reported 8. In
the present case, respiratory difficulty was a consequence of
associated factors that caused severe hypoventilation.
Paralysis of the diaphragm was the first factor. Although it
was not diagnosed by an imaging exam (ultrasound, ra-
dioscopy, or chest X-ray), we think that it was present due to
its high prevalence (up to 100%) after high brachial plexus
blocks *7.

Residual neuromuscular blockade, diagnosed clinically,
was the second factor. The main clinical tests include ele-
vation of the head for 5 seconds, hand squeeze, elevation of
the legs from the surgical bed, and maintenance of the
tongue between the incisive teeth. They are accompanied by
a wide variation on the train-of-four (TOF) and, due to their
limitations, should be used with caution. Even with T4/T1
ratios to TOF as low as 0.5, a patient is capable of maintai-
ning the head elevated for 5 seconds and to show a strong
hand grip 8. Respiratory function monitors also do not indi-
cate the return of muscular function, since they reflect the
recovery of centrally-located muscles, especially the dia-
phragm 8. Due to the reasons exposed here, monitoring with
acceleromyography would have been important, not only for
the diagnosis of RNB, but also for its quantification.

Despite the seemingly adequate reversal of the neuromus-
cular blockade with anti-cholinesteratic agents, the rate of
RNB after the use of intermediate-action neuromuscular
blockers is considerable (8 to 9%), when one considers a
minimal T4/T1 ratio to TOF > 0.7%. Since a growing consen-
sus suggests that full recovery only happens with T4/T1 >
0.9, this incidence tends to be even more elevated *°. Al-
though one cannot exclude the importance of the clinical
evaluation of RNB, this can only be ruled out with objective
methods that provide a quantitative measure of neuromus-
cular recovery 2. More important that the evidence of RNB in
this case, monitoring would have been fundamental for the
diagnosis of deep neuromuscular blockade that was not
readily reversible. Due to the lack of monitoring, the neuro-
muscular blockade was not reversed at the appropriate time
or the correct dose for the degree of the blockade was not
used, resulting in RNB when the patient awakened. In the
absence of TOF stimulation one should wait instead of
stimulating the reversal of the neuromuscular blockade?. In
the presence of only one or two stimuli, the dose of neostig-
mine to revert the blockade is 70 pg.kg?. In the presence of
three or four stimuli, a dose of 40 ug.kg? is adequate. In the
presence of RNB after reversion, a complementary dose of
neostigmine was indicated, and the patient should have
been reintubated immediately with persistence of the RNB,
but, in the present case, it was done later 8.

Pulmonary atelectasis was the third possible factor. Despite
not being diagnosed, it should be considered since it is a
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frequent complication, especially in the presence of RNB
and paralysis of the diaphragm.

Therefore, one should remember the importance of moni-
toring the neuromuscular function, and RNB as a cause of
morbidity, especially if associated with other factors that cau-
se respiratory difficulties. In the case presented here, the
association of RNB, paralysis of the diaphragm, and possi-
ble pulmonary atelectasis, led to respiratory insufficiency,
hypercapnia, and adrenergic discharge, triggering the onset
of Tako-Tsubo syndrome and its clinical repercussions.
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RESUMEN

Cruvinel MGC, Carneiro FS, Bessa Jr RC, Silva YP, Marques MB —
Sindrome de Tako-Tsubo como consecuencia de Blogueo Neuromus-
cular Residual. Relato de Caso.

JUSTIFICATIVA Y OBJETIVOS: El Sindrome de Tako-Tsubo es una
complicacion postoperatoria rara con una mortalidad en torno de
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un 5%. El objetivo de este relato es presentar el bloqueo neuro-
muscular residual como factor desencadenante del referido sindro-
me, discutir sobre él y alertar sobre el bloqueo neuromuscular
residual.

RELATO DEL CASO: Paciente del sexo femenino, 61 afios, esta-
do fisico ASA |, sometida a la anestesia general asociada al blo-
queo paravertebral cervical para la reparacion artroscépica de
lesion de manguito de los rotadores. Después de la extubacion,
quedd demostrado el bloqueo neuromuscular residual a través del
examen clinico. En la sala de recuperacion postanestésica, evo-
lucioné con somnolencia, taquicardia, hipertension arterial y aci-
dosis respiratoria grave. Después de la reintubacién evoluciond
con parada cardiaca en actividad eléctrica sin pulso, revertida con
adrenalina y masaje cardiaco externo. En el postoperatorio presento
una elevacion de segmento ST, aumento de troponina y acinesia de
segmento medio-apical del ventriculo izquierdo, con fraccion de
eyeccion estimada en un 30%. La cineangiocoronariografia mostro
coronarias exentas de ateromatosis significativa y un grave com-
prometimiento de la funcién sistélica con acinesia inferior y ante-
ro-septo-apical, con hipercontratilidad compensatoria de sus
porciones basales. Con el tratamiento iniciado, hubo una recu-
peracion funcional completa.

CONCLUSIONES: El bloqueo neuromuscular residual asociado a
la parélisis diafragmatica y la posible atelectasia pulmonar, que
conlleva a la insuficiencia respiratoria, hipercapnia y descarga
adrenérgica, fueron los factores desencadenantes del sindrome de
Tako-Tsubo con su grave repercusion clinica.
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