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RESUMO

Curtis FG, Furlani R, Castiglia YMM - Injecao Intravascular Aci-
dental de Ropivacaina a 0,5% durante a Realizagdo de Aneste-
sia Peridural Toracica. Relato de Casos

JUSTIFICATIVA E OBJETIVOS: A ropivacaina foi introduzida
na pratica clinica ha pouco mais de dez anos, associando-se a
baixo risco de complicagées do sistema nervoso central e car-
diovascular. O objetivo destes relatos é apresentar um caso de
parada cardiaca e outro de toxicidade neurolégica, apos
injecéo intravascular acidental da ropivacaina, durante a
realizagado de anestesias peridurais.

RELATO DOS CASOS: Trata-se de duas pacientes
submetidas a cirurgias plasticas estéticas sob anestesia
peridural toracica com ropivacaina a 0,5%. Durante a
realizag&o da técnica, uma delas apresentou parada cardiaca
em assistolia e a outra, toxicidade neurolégica. Prontamente
atendidas, ambas apresentaram rapida recuperagéo, tendo
sido possivel a realizagdo dos respectivos atos cirtrgicos.
CONCLUSOES: O reconhecimento e o tratamento répidos da
inje¢ao intravascular acidental, bem como as caracteristicas
farmacolégicas da ropivacaina foram decisivos, em ambos os
casos, ha boa recuperagéo das pacientes.

Unitermos: ANESTESICOS, Local: ropivacaina;
COMPLICACOES: injecao acidental; TECNICAS
ANESTESICAS, Regional: peridural

SUMMARY

Curtis FG, Furlani R, Castiglia YMM - Accidental Intravascular
Injection of 0.5% Ropivacaine during Thoracic Epidural Anest-
hesia. Case Reports

BACKGROUND AND OBJECTIVES: Ropivacaine was intro-
duced inthe clinical practice a little more than 10 years ago, and
has been associated to low risk for central nervous system and
cardiovascular complications. These reports aimed at present-
ing a case of cardiac arrest and another one of neurological tox-
icity after accidental intravascular ropivacaine injection during
epidural anesthesia.

CASE REPORTS: Two patients undergoing cosmetic plastic
surgeries were submitted to thoracic epidural anesthesia with
0.5% ropivacaine. After anesthetic injection, one has presented
cardiac arrest in asystole and the other had signs of neurologi-
cal toxicity. Patients were promptly treated and presented fast
recovery, in a way that both surgical procedures could be per-
formed.

CONCLUSIONS: The prompt Identification and treatment of
the accidental intravascular injection, as well as ropivacaine
pharmacological profile, were decisive in both cases for the sat-
isfactory recovery of our patients.

Key Words: ANESTHETICS, Local: ropivacaine; ANES-
THETIC TECHNIQUES, Regional: epidural; COMPLICA-
TIONS: accidental injection

INTRODUGAO

Asropivacaina foi introduzida na pratica clinica como pos-
ivel alternativa mais segura a bupivacaina ' E bastan-
te utilizada atualmente em anestesias regionais justamente
por suas caracteristicas peculiares - menor neuro e cardio-
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toxicidades, quando comparada a bupivacaina 23 Akerman
e col. * demonstraram que a ropivacaina bloqueia mais in-
tensamente as fibras Ad e C (fibras sensitivas), enquanto
em outros modelos experimentais em caes o bloqueio motor
foi de menor intensidade e duragéo, comparado ao da bupi-
vacaina °.

A anestesia peridural toracica é técnica utilizada com certa
freqiénciaemnossomeio, principalmente emcirurgias plas-
ticas 6, com a finalidade de reduzir o sangramento no campo
operatorio. Esta reducéo é devida a diminuigdo na presséao
arterial. Toxicidade sistémica por injegao intravascular aci-
dental, injecado subaracnodidea e raquianestesia total, bem
como lesdes neuroldgicas sdo complicagbes possiveis da
técnica. Em recentes publicagdes 8 foram descritos casos
de intoxicagao por ropivacaina apos bloqueios de nervos
periféricos que evoluiram para parada cardiaca
prontamente atendida e revertida.

O objetivo destes relatos é apresentar um caso de parada
cardiaca e outro de toxicidade neuroldgica apds anestesia
peridural toracica realizada com ropivacaina a 0,5%.
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INJECAO INTRAVASCULAR ACIDENTAL DE ROPIVACAINA A 0,5% DURANTE A REALIZAGAO DE
ANESTESIA PERIDURAL TORACICA. RELATO DE CASOS

RELATO DOS CASOS
Caso 1

Paciente do sexo feminino, 49 anos, 83 kg, 170 cm, estado fi-
sico ASAIl, comantecedentes pessoais de hipertensao arte-
rial em uso irregular de propranolol (40 mg/dia), suspenso
previamente 2 semanas por conta propria, acidente vascular
encefalico isquémico (AVE) sem sequelas neuroldgicas,
obesidade maorbida e 3 cirurgias para tratamento de hérnias
discais lombares, a ser submetida a correcao cirurgica de li-
podistrofia de abdémen. Na sala de operacéo, foi realizada
venoclise no membro superior e iniciou-se infusao de solu-
¢ao de Ringer com lactato. Apds ter sido instalada monitori-
zagéao (controle ndo-invasivo da presséao arterial, oximetria
de pulso e eletrocardioscopia na derivagao D)) e terem sido
administrados 3 mg de midazolam porviavenosa, a paciente
foi colocada na posicao sentada. Apuncgéao peridural foirea-
lizada com a técnica de Dogliottiem T4,-T14. Em seguida foi
realizada dose-teste com 60 mg de lidocainaa2% (3 ml) com
adrenalina(1:200.000) semintercorréncias e foramadminis-
trados 150 mg de ropivacaina a 0,5% (30 ml). Antes mesmo
do término dainjecao do anestésico, a paciente referiu zum-
bido e parestesiaperioral,imediatamente seguidos de perda
da consciéncia, convulsdes tonico-clonicas, bradicardia, hi-
potensao arterial e assistolia. Procedeu-se a ventilagdo com
oxigénio sob mascara facial, massagem cardiaca externa e
injecdovenosade 1 mgdeadrenalina. Seguiu-se arecupera-
¢ao dafungéo cardiaca, registrando-se valor de presséao ar-
terial de 160 x 95 mmHg, freqiiéncia cardiaca de 125 bpm e
oximetria (SpO;) em 98%. Novamente a paciente apresen-
touconvulsées, tratadas comtiopental sédico (375 mg), sen-
dointubadalogo apds. Foi submetida a anestesia geral com
ventilagao artificial, utilizando-se alfentanil (30 ug.kg™') e se-
voflurano a 1%, controlado pelo analisador de gases marca
Dixtal. O bloqueio neuromuscular foi obtido com brometo de
rocurdnio (0,7 mg.kg'1 ). Natentativa de se obter protegéone-
urolégica, foraminfundidos dexametasona (10 mg) e manitol
a20% (1g.kg™"). Como se apresentava hemodinamicamen-
teestavel, optou-se pelarealizagdodacirurgiaproposta, que
durou cerca de duas horas. Ao final do procedimento, foram
administrados sulfato de atropina (1 mg) e metilsulfato de neos-
tigmina (2 mg), além de cloridrato de nalbufina (10 mg), para
analgesia. A paciente apresentou respiragéo espontanea e
despertar rapidos, sendo extubada ainda na sala de opera-
¢do. Janasaladerecuperacao pés-anestésica (SRPA), nao
selembrava de nada, movimentava os membros sem dificul-
dades e ndo apresentava dor. Recebeu alta da SRPA duas
horas apds. Durante acompanhamento porseismeses, apds
o ocorrido, nenhuma sequiela foi observada.

Caso 2

Paciente do sexo feminino, 39 anos, 58 kg, 165 cm, estado fi-
sico ASAI, a ser submetida a cirurgias de implante de prote-
sesmamarias de silicone e lipoaspiragdo abdominal. Nasala
de operagao, foi realizada vendclise no membro superior e
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iniciou-seinfusaode solugaode Ringer comlactato. Aposter
sido instalada monitorizagdo com controle ndo-invasivo da
pressao arterial, oximetria de pulso e eletrocardioscopia na
derivagao D, e apos terem sido administrados 2 mg de mida-
zolam por via venosa, seguidos da infusao continua de pro-
pofol pelo sistema do Diprifusor® (concentragéo-alvo 1
ug.ml™"), a paciente foi colocada na posigédo sentada. A pun-
céo peridural foirealizada pela técnica de Dogliottiem Tg-Tyg.
Procedeu-se, entado, a administragcao de dose-teste com 60
mgdelidocainaa2% (3 ml)comadrenalina(1:200.000), sem
intercorréncias, e 150 mg de ropivacainaa0,5%. Ao término
dos 20 ml (100 mg)inicialmenteinjetados, natroca das serin-
gas, foi observado refluxo de sangue pela agulha de Tuohy
(17G3%), removida imediatamente da paciente que foi rapi-
damente posicionada em decubito dorsal. Nesse momento,
houve confusdo mental, seguida de perda da consciéncia e
convulsdes tdnico-clonicas. Houve necessidade do aumen-
to da concentragéo-alvo do propofol para 2,5 pug.ml™ para
controle do quadro neuroldgico e de assisténcia ventilatéria
com oxigénio sob mascara facial. A paciente foi intubada e
anestesia geral foi realizada com alfentanil (30 ug.kg™") e se-
voflurano a 2%, controlado pelo analisador de gases marca
Dixtal. Aventilagao artificial foi facilitada pela administragao
de brometo de rocurénio (0,7 mg.mI™"). Em momento algum
houve comprometimento do sistema cardiovascular, man-
tendo-se a presséao arterialem 115 x 80 mmHg, a freqiiéncia
cardiacaem 92 bpm e a oximetria (SpO;) em 99%, o que per-
mitiu a realizagdo do procedimento cirurgico proposto. A ci-
rurgia teve a duracdo de aproximadamente 2 horas e ao tér-
mino, foram administrados sulfato de atropina (1 mg) e metil-
sulfato de neostigmina (2 mg), além de cloridrato de
nalbufina (10 mg), para analgesia. A paciente apresentou
respiragdo espontaneae despertarrapidos, sendo extubada
na sala de operagdo. Na SRPA, queixava-se de dor
suportavel, movimentavaos membros semdificuldades, nao
selembrandodo ocorrido. Recebeu altada SRPA90 minutos
apos. Durante acompanhamento da paciente, por 6 meses,
nao foram observadas sequelas.

DISCUSSAO

A decisdo de se encontrar outro anestésico local amida, de
longaduracaode agao, parausoclinico estaligada ahistéria
dautilizagdo da bupivacaina nos Estados Unidos. Ha vinte e
quatro anos, George Albright publicou editorial alertando
praticantes da anestesia sobre seis casos quase simultane-
os de convulsdes e colapsos cardiovasculares apds injecao
intravascular acidental de etidocaina e bupivacaina '. Area-
nimagéao foi mal sucedida na maioria desses pacientes. Pes-
quisasincentivadas por este relatério apresentaram evidén-
ciasdequeabupivacainapossuiaamenormargemterapéu-
ticaemrelagadoaobloqueio do sistemade condugéo no cora-
¢ao, de acordo com o padrdo da época (lidocaina) '". Ela
bloquearia os canais de sédio rapidamente durante o poten-
cialde agéo, porémcomdissociagdo maislentaque adalido-
caina '%. Adepressao da condugao elétrica resultante propi-
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ciaria disritmias ventriculares reentrantes. Ainda, publi-
cou-se a sugestdo de que elevadas concentracdes de bupi-
vacaina poderiam causar disritmias ventriculares por acao
direta no tronco encefalico *°.

Aropivacaina é um anestésico local do grupo amino-amida
quedifere dabupivacaina porapresentar menor cadeia alifa-
tica (propilaoinvés de butil) ligada ao nitrogénio do grupo pi-
peridina. Esta substituicao, que esta associada a menor so-
lubilidade lipidica, e o fato de se apresentar como isémero
puro, o enantidmero S(-), conferem a ropivacaina toxicida-
des neurolégica e cardiaca inferiores, em doses iguais, ada
mistura racémica da bupivacaina '*'°. Em diferentes estu-
dos, concentragdes plasmaticas elevadas de ropivacaina,
apos anestesias regionais (de 2a 5,6 mg.I™"), foram alcanga-
das sem toxicidade neuroldgica e cardiaca '®'". Contudo,
varios acidentes apods a utilizagdo da ropivacaina tém sido
relatados '®%. Estes acidentes foram conseqiiéncia de
injecbes intravasculares diretas (inicio rapido) ou
secundarias a absorgdo plasmatica por excesso de dose
(evento clinico tardio).

Mesmo baixas concentragdes sangliineas desse anestésico
local podemdeterminartoxicidade, o que sugere sensibilida-
de particular dos pacientes a ele, como observado em estu-
dos datoxicidade daropivacainarealizados por Scotte col. *°
e Knudsen e col. #. Varios voluntarios sadios toleraram so-
mente baixas doses e sinais neurolégicos ocorreramemcon-
centragdes plasmaticas entre 0,5 e 1 mg.I"", sendo que um
paciente tolerou concentragao plasmatica de 3,2 mg.I"" %',
Nos casos apresentados, nao foi possivel a dosagem da
concentragdo plasmatica da ropivacaina.

Knudsen e col. %’ compararam, ainda, a incidéncia de sinto-
mas do sistema nervoso central e mudangas na eco e eletro-
cardiografia durante ainfusdo de ropivacaina e bupivacaina
em voluntarios. Reiz e col. 2 demonstraram, experimental-
mente, em porcos, que a proporgao da toxicidade eletrofisio-
l6gicafoimenorparaaropivacainaque paraabupivacaina. A
incidéncia de eventos cardiovasculares e de convulsdes in-
duzidos pela ropivacaina é de aproximadamente 6,1 e 8 ca-
sos por milhao de pacientes, respectivamente 28 Em casos
relatados, as complicagdes cardiacas sempre foram prece-
didas de sinais neuroldgicos (confuséo e convulsdes) e, no
primeiro caso descrito, isto se confirmou. Estudos recentes
'5.2% confirmam a significativa vantagem, do ponto de vista
cardioldgico, da ropivacaina sobre a bupivacaina.

A pesquisa experimental revela incidéncia menor de reani-
macgao cardiopulmonar mal sucedida apds ropivacaina,
quando comparada a bupivacaina. Em ratos, Ohmura e col.
% enfatizaram que aparadacardiacainduzidapelaropivaca-
ina parece ser mais susceptivel ao tratamento que aquela
provocada pela bupivacaina ou levobupivacaina, o que esta
de acordo com o que se encontra em seres humanos "%,
Grobanecol.*' relataram menorincidénciade fibrilagdo ven-
tricularinduzida pela epinefrina em cées intoxicados com ro-
pivacaina, quando se comparou com bupivacaina. Alémdis-
s0, aconcentracdo plasmatica no colapso cardiovascular foi
maior para a ropivacaina (19,8 pyg.ml™"), comparada com a
bupivacaina (5,7 ug.ml™).
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Em voluntarios saudaveis, a ropivacaina pode prejudicar a
condugdo e a contragdo miocardicas, fato observado so-
mente em concentragdes muito mais elevadas que as da bu-
pivacaina, o que sugere melhor tolerancia e ratifica resulta-
dos em animais 2%, Além disso, esses efeitos sdo mais rapi-
damente revertidos. Como no caso relatado por Ruetsch e
col. *2, arecuperagao cardiaca no caso 1 foi imediata e bem
sucedida, nao tendo sido observadas disritmias ventricula-
res. Embora areanimacgao cardiopulmonar tenha sido facili-
tada pelo tratamento precoce, a baixa cardiotoxicidade in-
trinseca daropivacaina (quando comparada a da bupivacai-
na) pode ter sido determinante no resultado. Além disso, o
bem sucedido tratamento, que ndo excedeu um minuto, con-
trasta com a dificuldade em se reverter quadros de parada
cardiaca devidos a intoxicagéo pela bupivacaina, para os
quais se utilizaram até circulacéo extracorporea >*3*, possi-
bilitando que a cirurgia fosse realizada, em concordancia
com publicacdes anteriores "%

Somente a paciente do caso 1 fazia uso, irregularmente, de
B-bloqueador. Apresencade antecedentes neurolégicos, de
episodio de AVE isquémico sem sequelas e de trés laminec-
tomias descompressivas néo interferiram no diagndstico
precoce de intoxicagao pela ropivacaina. Como as cirurgias
na coluna vertebral foram realizadas nos segmentos lomba-
res (L4-Ls e Ls-S1), ndo havia contra-indicagdo a pungéo peri-
dural toracica proposta para a paciente. A realizacdo de
anestesia peridural toracica em nosso servigo se faz basea-
danasvantagens datécnica®®*”. Atécnicapode serutilizada
como anestesia (cirurgias plasticas), analgesia
pos-operatoria (toracotomias), dentre outras indicagdes.

A auséncia de dor, ap6s o término da anestesia no primeiro
caso, leva a supor de que nem todo o anestésico foi injetado
no vaso, mas mesmo assim a paciente evoluiu para parada
cardiorrespiratéria. Jaapaciente do caso 2 apresentou com-
prometimento somente do sistema nervoso, sem alteragbes
doritmo cardiaco, da SpO; (%) ou da presséo arterial, o que
ja foi observado em estudos publicados a respeito da sensi-
bilidade individual a ropivacaina ?>*’. Quando administrada
em infusdo venosa a voluntarios, Scott e col. 26 demonstra-
ram o surgimento de convulsées em concentragdes plasma-
ticasde 1a2mg.I"". JaKnudsen e col. 2’ observaram o limiar
convulsivo em 2,2 mg.I™".

Os casos descritos destacam a possibilidade da injegéo in-
travascular do anestésico local durante a realizagdo da
anestesia peridural, mesmo apos ter sido administrada a
dose-teste. As técnicas utilizadas para detectar injecao in-
travascular podemreduzir, mas néo eliminar, eventos catas-
troficos. Conseqlientemente, a anestesia regional, utilizan-
dograndes quantidades de anestésicoslocais, deve serrea-
lizada em locais com equipamentos para reanimagéao e por
individuos treinados para reconhecer estas complicagdes,
para que se inicie precocemente o tratamento .

Foram relatados dois casos de intoxicagao por ropivacaina
durante a realizagao da anestesia peridural. No primeiro, a
reanimacgéao cardiopulmonar foi bem sucedida e permitiu que
a cirurgia fosse realizada, considerando dados prévios que
atestamamenor cardiotoxicidade daropivacaina. No segun-
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ACCIDENTAL INTRAVASCULAR INJECTION OF 0.5% ROPIVACAINE DURING
THORACIC EPIDURAL ANESTHESIA. CASE REPORTS

do, houve comprometimento do sistema nervoso central,
néo tendo evoluido paratoxicidade cardiaca. Nao houve se-
quelas, traumas, recordagées do momento que pudessem
comprometeraintegridadefisicae psiquicadas pacientes.

Accidental Intravascular Injection of 0.5%
Ropivacaine during Thoracic Epidural
Anesthesia. Case Reports

Fabio Geraldo Curtis, TSA, M.D.;Robson Furlani,M.D.; Yara
Marcondes Machado Castiglia, TSA, M.D.

INTRODUCTION

Ropivacaine has been introduced in the clinical practice as
potentially saferthanbupivacaine . Itis currently widely used
inregional anesthesia because of its peculiarities, in particu-
lar the lower neuro and cardiotoxicity as compared to
bupivacaine ?*. Akerman et al. * have shown that
bupivacaine producesamoreintenseblockin Adand Cfibers
(sensory fibers), while in other experimental models with
dogs, motor block has been less intensive and shorter as
compared to bupivacaine °.

Thoracic epidural anesthesiais often employed in Brazil, es-
pecially for plastic surgeries ©, since it reduces operative
bleeding by decreasing blood pressure. Systemic toxicity
due to accidental intravascularinjection, spinal injection and
total spinal anesthesia, as well as neurological injuries are
potential complications of this technique. Recent publica-
tions " have described ropivacaine-induced intoxication af-
ter peripheral nerve block, evolving to cardiac arrest which
was promptly treated and reverted.

These reports aimed at presenting a case of cardiac arrest
and another one of neurological toxicity after thoracic
epidural anesthesia with 0.5% ropivacaine.

CASE REPORTS
Case 1

A 49-year-old female patient, 83 kg, 170 cm, physical status
ASA I, was scheduled to a abdomen lipodystrophy correc-
tion. Herclinical historyincluded arterial hypertensionirregu-
larly treated with propranolol (40 mg/day), spontaneously
withdrawn 2 weeks before, ischemic encephalic stroke with-
outneurological sequelae, morbid obesity and 3 surgeries to
correct herniated lumbar disks.

Venoclysis of upper limb was performed in the operating
room and lactated Ringer’s solution infusion was started. Af-
ter monitoring (noninvasive blood pressure, pulse oximetry
and ECG at D, lead), patient was given 3 mg intravenous
midazolam and then placed in the sitting position. Epidural
puncture was performed with the Dogliotty technique at
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T40-T+41 space. After a negative test dose with 60 mg of 2%
lidocaine (3 mL) with epinephrine (1:200,000), 150 mg of
0.5% ropivacaine (30 mL) were administered and, even be-
fore the injection completion, patient referred ear hum and
perioral paresthesia, immediately followed by loss of con-
sciousness, tonoclonic seizures, bradycardia, hypotension
and asystole.

Patient was ventilated with oxygen under facial mask, exter-
nal cardiac massage was started and 1 mg intravenous epi-
nephrine was administered, followed by cardiac function re-
coverywith blood pressure=160x95mmHg, heartrate =125
bpmandoximetry (SpO,) =98%. Again patient presented sei-
zures, now treated with sodium thiopental (375 mg), followed
by tracheal intubation. Patient was then kept under general
anesthesia and mechanical ventilation, with the aid of 30
ug.kg™” alfentanil and 1% sevoflurane, monitored by the
Dixtal gases analyzer. Neuromuscular block was obtained
with 0.7 mg.kg™" rocuronium.

Aiming at neurological protection, 10 mg dexamethasone
and 20% mannitol (1 g.kg'1) were infused. Since patient was
hemodynamically stable, we decided to proceed with the pro-
posed surgery, which lasted approximately 2 hours. At its
completion, 1 mgatropine and 2 mg neostigmine were admin-
istered, in addition to 10 mg nalbuphine for postoperative an-
algesia. Patient had fast spontaneous breathing recovery
and emergence, being extubated still in the operating room.
In the post-anesthetic recovery unit (PACU), patient could
not remember anything, would easily move limbs and did not
refer pain, being discharged 2 hours later. No sequelae were
observed during 6-month follow up.

Case 2

A 39-year-old female patient, 58 kg, 165 cm, physical status
ASA |, was scheduled to mammary silicone prosthesis im-
plant and abdominal liposuction. Venoclysis in upper limb
was performed in the operating room and lactated Ringer’s
solution infusion was started. After monitoring with
noninvasive blood pressure, pulse oximetry and ECG at Dy,
lead, 2 mg intravenous midazolam was administered, fol-
lowed by continuous propofol infusion by the Diprifusor® sys-
tem (1 pg.mL'1 target-concentration). Patient was then
placed in the sitting position.

Epidural puncture was performed with the Dogliotty tech-
nique at Ts-Tg. After a negative test-dose of 60 mg of 2%
lidocaine (3 mL) with epinephrine (1:200,000), 150 mg of
0.5% ropivacaine was administered.

At the end of the initial 20 mL (100 mg) injection, blood reflux
was observed thru the Tuohy needle (17G37%) when anes-
thetic syringe was being replaced. The needle was promptly
removed and the patientimmediately placedinthe supine po-
sition. At this moment, she presented mental confusion fol-
lowed by loss of consciousness and tonoclonic seizures.
Propofol target concentration had to be increased to 2.5
ug.mL™" to control neurological symptoms and ventilatory as-
sistance was started with oxygen under facial mask.
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Patient was intubated and general anesthesia was provided
by 30 ug.kg™" alfentaniland 2% sevoflurane, monitored by the
Dixtal gases analyzer. Mechanical ventilation was facilitated
by 0.7 mg.kg™" rocuronium. There was no cardiovascular sys-
teminvolvementatanytime: blood pressure was maintained
at115x80mmHg, heartrateat92bpmand oximetry (SpO,) at
99%, what allowed the proposed surgical procedure to be
performed. Surgery lasted approximately 2 hours, after what
1 mg atropine and 2 mg neostigmine were administered, in
addition to 10 mg nalbuphine for postoperative analgesia.
Patient presented fast spontaneous ventilation recovery and
emergence, being extubated in the operating room. At PACU
she referred bearable pain, could easily move limbs and did
not remember the event. Discharged from PACU took place
90 minutes later. No sequelae have been observed during 6
months follow up.

DISCUSSION

The search for a new long lasting amide local anesthetic for
clinical use is linked to the history of bupivacaine in the USA.
Twenty-four years ago, George Albright published an edito-
rial warning anesthesia practitioners about 6 almost simulta-
neous cases of seizures and cardiovascular collapse after
accidental intravascular etidocaine and bupivacaine injec-
tions'. Resuscitation has failed for most those patients. Re-
searches encouraged by this report have shown evidences
that bupivacaine had lower therapeutic margin for heart con-
duction system block, as compared to current standards at
that time (lidocaine) *"". Bupivacaine could rapidly block so-
dium channels during action potential, however with slower
dissociation as compared to lidocaine 2. Resulting electric
conductiondepression would promote reentering ventricular
arrhythmias. There has been also published that high
bupivacaine concentrations could promote ventricular
arrhythmias by a direct action on the brain stem '*.
Ropivacaine is an amino-amide local anesthetic differing
from bupivacaine for presenting a shorter aliphatic chain
(propy! and not butyl) bound to nitrogen of the piperidine
group. This replacement, associated to lower lipid solubility,
and the fact of being presented as pure isomer - enantiomer
S(-) - provide bupivacaine with lower neurological and car-
diactoxicityas comparedtoracemicbupivacaineinthe same
dosage "' In different studies, high ropivacaine plasma
concentrations after regional anesthesia (2 to 5.6 mg.L'1)
were reached without neurological and cardiac toxicity '*"7.
However, several ropivacaine-related accidents have been
reported '®2°. These accidents were caused by direct
intravascular injections (fast onset) or secondary to plasma
absorption due to overdose (late clinical event).

Even low concentrations of this local anesthetic may deter-
mine toxicity, suggesting individual sensitivity, as observed
inropivacainetoxicity studies byScottetaI.ZGand Knudsenet
al.?’_Many healthy volunteers have only tolerated low doses
and there were neurological signs with plasma concentra-
tions between0.5and 1 mg.L‘1. One patienthas tolerated 3.2
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mg.L™" plasma concentration. In our cases, it has not been
possible to dose ropivacaine plasma concentrations.
Knudsenetal.?” have also comparedtheincidence of central
nervous system symptoms and changes in echo and electro-
cardiography during ropivacaine and bupivacaine infusionin
volunteers. Reiz et al. 2 have experimentally shown in swine
that there has been lower electrophysiological toxicity for
ropivacaine as compared to bupivacaine. The incidence of
ropivacaine-induced cardiovascular events and seizures is
of approximately 6.1 and 8 cases per 1 million patients, re-
spectively 2 In reported cases, cardiac complications were
always preceded by neurological signs (confusion and sei-
zures)and, in our first case, this has been confirmed. Recent
studies >% have also confirmed the significant cardiologic
advantage of ropivacaine as compared to bupivacaine.
Experimental research has shown lower incidence of failed
cardiopulmonary resuscitation after ropivacaine as com-
pared to bupivacaine. In rats, Ohmura et al. ** have empha-
sized that ropivacaine-induced cardiac arrest seems to re-
spondbettertotreatmentthanthatinduced by bupivacaine or
levobupivacaine, which is in line with whatis seenin humans
1781 Groban et al. *" have reported lower incidence of epi-
nephrine-induced ventricular fibrillation in dogs intoxicated
with ropivacaine as compared to bupivacaine. In addition,
plasma concentration during cardiovascular collapse was
higher for ropivacaine (19.8 pg.mL'1) as compared to
bupivacaine (5.7 yg.mL™).

In healthy volunteers, ropivacaine may impair myocardial
conduction and contraction, but thisis only observedin much
higher concentrations than those seen with bupivacaine,
suggesting better tolerance and confirming animal results
2627 |n addition, these effects are more promptly reverted. As
in the case reported by Ruetsch et al. %2 cardiac recovery in
case 1 was immediate and successful with no ventricular
arrhythmias. Although cardiopulmonary resuscitation was
favored by early treatment, intrinsic ropivacaine low toxicity
(as compared to bupivacaine) might have determined the
outcome. In contrast with the difficult reverting cardiac ar-
rests due to bupivacaine intoxication, where even
cardiopulmonary bypass has been used ***** our case’s suc-
cessfultreatment-notexceeding one minute - has allowed the
surgerytobe performed, inline with previous publications ”%°.
Case 1 patient was in irregular use of B-blockers. The pres-
ence of neurological background, ischemic encephalic
stroke without sequelae and three decompressive
laminectomies has not interfered with early diagnosis of
ropivacaine intoxication. Since spinal surgeries were per-
formed in lumbar segments (L4-Ls and Ls-S1), there was no
counterindication forthoracicepidural puncture proposed for
the patient. Thoracic epidural anesthesia in our service is
based on the advantages of this technique ***’. It may be
used for anesthesia (plastic surgeries) or for postoperative
analgesia (thoracotomies), among other indications.

The lack of pain after anesthetic recovery in the first case
leadstotheassumptionthatnotallanestheticsolutionwasin-
jectedintothe vessel, butevenso, patienthas evolvedto car-
diac arrest. On the other hand, case 2 patient presented only
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nervous system involvement with no cardiac rhythm, SpO,
(%) or blood pressure changes, which has already been ob-
served in studies on individual sensitivity to ropivacaine 2%’
When administered in intravenous infusion to volunteers,
Scottetal.?® have observed seizures with plasmaconcentra-
tions of 1 to 2 mg.L™", while Knudsen et al.  have demon-
strated a seizure threshold at 2.2 mg.L™".

This 2 cases report stresses the possibility of intravascular
local anesthetic injection during epidural anesthesia, even
after test-dose administration. Techniques to detect
intravascular injections may decrease, but not rule out cata-
strophic events. As aconsequence, regional anesthesia with
high local anesthetic doses should be performed in places
where resuscitation equipmentis available, and more impor-
tantly, by professionals trained to identify these complica-
tions and start early treatment %.

Two cases of ropivacaine intoxication during epidural anes-
thesiawerereported. Inthefirstone, cardiopulmonaryresus-
citation was successful and allowed for the surgery to be per-
formed, considering previous data attesting lower
ropivacaine cardiotoxicity. Inthe second one, there has been
central nervous system involvement not evolving to cardiac
toxicity. There have been no sequelae, trauma or remem-
brances which could have impaired patients’ physical and
psychic integrity.
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RESUMEN

Curtis FG, Furlani R, Castiglia YMM - Inyeccién Intravascular
Accidental de Ropivacaina a 0,5% durante la Realizacion de
Anestesia Peridural Toracica. Relato de Casos

JUSTIFICATIVA Y OBJETIVOS: A ropivacaina fue introducida
en la practica clinica hace poco mas de diez afios, asociandose
a bajo riesgo de complicaciones del sistema nervioso central y
cardiovascular. Estos relatos tienen como objetivo presentar
un caso de parada cardiaca y otro de toxicidad neurolégica,
después de inyeccion intravascular accidental de ropivacaina,
durante la realizacion de anestesias peridurales.

RELATO DE LOS CASOS: Se trata de dos pacientes
sometidas a cirugias plasticas estéticas bajo anestesia
peridural toréacica con ropivacaina a 0,5%. Durante la
realizacion de la técnica, una de ellas presentd parada
cardiaca en asistolia y la otra, toxicidad neurolégica.
Prontamente atendidas, ambas presentaron rapida
recuperacion, habiendo sido posible la realizacion de los
respectivos actos quirurgicos.

CONCLUSIONES: El reconocimiento y el tratamiento rapidos
de la inyeccibn intravascular accidental, bien como las
caracteristicas farmacolégicas de la ropivacaina fueron
decisivos, en ambos casos, con una buena recuperacion de las
pacientes.
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