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RESUMO

Schnaider TB, Vieira AM, Branddo ACA e Roquim AC — Analgesia e
Sedagao da S(+) Cetamina e da S(+) Cetamina—Morfina, Associadas
a Ropivacaina, por Via Peridural, no P6s-Operatdrio de Intervengéo
Cirdrgica de Abdémen Superior.

JUSTIFICATIVA E OBJETIVOS: A combinag&o de farmacos, atu-
ando por diferentes mecanismos de agdo no corno dorsal da me-
dula espinhal, acarreta diminuigcdo da dor pds-operatdria, com
menor incidéncia de efeitos colaterais. O objetivo foi avaliar a anal-
gesia e a sedagdo pds-operatdrias causadas pela S(+) cetamina
e S(+) cetamina-morfina associadas a ropivacaina, por via
peridural, em colecistectomia por via subcostal.

METODO: Participaram do estudo 70 pacientes, de ambos 0s se-
Xos, estado fisico ASA | e Il. Foram administradas por via peridural:
ropivacaina a 0,75% associada ao cloreto de sddio a 0,9% no Gru-
po-controle (GC); ropivacaina a 0,75% associada a S(+) cetamina
(0,5 mg.kg) no Grupo Cetamina (GK); ropivacaina a 0,75% asso-
ciada a S(+) cetamina (0,5 mg.kg') e a morfina (2 mg) no Grupo
Cetamina-Morfina, (GKM,); ropivacaina a 0,75% associada a S(+)
cetamina (0,5 mg.kg) e a morfina (3 mg) no Grupo Cetamina-Mor-
fina, (GKM,). A analgesia e a sedagéo foram observadas as duas,
seis e 24 horas apds o término do ato operatdrio.

RESULTADOS: A sedacéo foi observada até duas horas apds o tér-
mino do ato operatdrio nos grupos GK, GKM, e GKM,. A analgesia
foi efetiva no GC até duas horas de pds-operatdrio, no GK nas duas
e seis horas; nos GKM, e GKM,, nas 2h, 6h e 24h.
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CONCLUSOES: A S(+) cetamina e as associacdes S(+) cetamina-
morfina promoveram sedagao até duas horas apds o término de ato
operatdrio. A S(+) cetamina promoveu analgesia especialmente no
momento de observacdo de duas horas e as associagbes S(+)
cetamina-morfina promoveram analgesia sobretudo nos momentos
de observagao de 2h e 6h apds o término do ato operatdrio.

Unitermos: ANALGESIA: pés-operatdria; ANALGESICOS: morfina;
ANESTESICOS, Dissociativa: S(+) cetamina; ANESTESICOS, Local:
ropivacaina; TECNICAS ANESTESICAS, Regional: peridural.

SUMMARY

Schnaider TB, Vieira AM, Brandao ACA, and Roquim AC — Epidural
S(+) Ketamine and S(+) Ketamine-Morphine Associated with
Ropivacaine in the Postoperative Analgesia and Sedation of Upper
Abdominal Surgery.

BACKGROUND AND OBJECTIVES: The association of drugs with
different mechanisms of action in the dorsal horn of the spinal cord
decreases postoperative pain, with a reduction in the incidence of
side effects. The aim of this study was to evaluate postoperative
analgesia and sedation by epidural S(+) ketamine and S(+) ke-
tamine-morphine associated with ropivacaine in subcostal cho-
lecystectomy.

METHODS: Seventy patients of both genders, physical status ASA
I and 11, participated in this study. The following drugs were
administered epidurally: 0.75% ropivacaine associated with 0.9%
sodium chloride in the Control Group (CG); 0.75% ropivacaine
associated with S(+) ketamine (0.5 mg.kg') in the Ketamine Group
(KG); 0.75% ropivacaine associated with S(+) ketamine (0.5 mg.kg')
and morphine (2 mg) in the Ketamine-Morphine Group, (KMG,);
0.75% ropivacaine associated with S(+) ketamine (0.5 mg.kg') and
morphine (3 mg) in the Ketamine-Morphine Group, (KMG,). Anal-
gesia and sedation were evaluated 2h, 6h, and 24h after the end of
the surgery.

RESULTS: Sedation was observed up to 2 hours after the end of
the procedure in KG KMG,, and KMG,. Analgesia was effective in CG
up to 2 hours after the surgery, at 2h and 6h in KG and at 2h, 6h, and
24h, in KMG, and KMG.,,

CONCLUSIONS: S(+) ketamine and the associations S(+) ketamine-
morphine promoted sedation up to 2h after the end of the surgical
procedure. S(+) ketamine promoted analgesia especially at the
moment of the 2h observation, and the associations of S(+) ketamine-
morphine promoted analgesia especially at 2h and 6h after the surgery.

Key Words: ANALGESIA: postoperative; ANALGESICS: morphine;
ANESTHETICS, Dissociate: S(+) Ketamine; ANESTHETICS, Local:
ropivacaine; ANESTHETIC TECHNIQUES, Regional: epidural.
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ANALGESIA E SEDAGAO DA S(+) CETAMINA E DA S(+) CETAMINA-MORFINA, ASSOCIADAS A ROPIVACAINA,
POR VIA PERIDURAL, NO POS-OPERATORIO DE INTERVENGAO CIRURGICA DE ABDOMEN SUPERIOR

INTRODUGCAO

Aassociagéo de agentes e técnicas anestésicas tem
sido utilizada para diminuir os impulsos nociceptivos no
intra- e pds-operatério, minimizando a morbidade e a mor-
talidade.

A cetamina atua em diversos receptores, como 0s musca-
rinicos e nicotinicos; os opidides mu, delta e capa; os mo-
noaminérgicos e os canais de calcio voltagem-dependente;
como antagonista ndo-competitivo, age na area fenciclidina
do complexo canal-receptor N-metil-D-aspartato (NMDA).
Bloqueia também os canais de sédio nos sistemas nervo-
so central e periférico .

A molécula de cetamina contém quirilidade que produz dois
isdmeros dpticos. O isdbmero S(+) da cetamina (levégiro), por
sua maior estereoafinidade pelo receptor fenciclidina no ca-
nal NMDA inibindo de maneira ndo-competitiva a ativagao do
canal pelo glutamato, possui propriedades analgésicas e
anestésicas mais potentes, apesar de exibir perfil farma-
colégico semelhante ao isbmero R(-) da cetamina (dextro-
giro) e a cetamina racémica 234,

A morfina, um opidide hidrofilico, produz analgesia espinhal
por sua ag&o nos receptores opidides mu,, capa, e delta,, as-
sim como supra-espinhal por sua agéo nos receptores opioi-
des mu,, capa, e delta, ®. Ha evidéncias que sugerem que a
perda de efetividade da morfina administrada no pés-opera-
tério seja decorrente da ativagao dos receptores NMDA €.

A ropivacaina é um anestésico local de longa duragao, qui-
micamente homdloga a mepivacaina e a bupivacaina. Es-
tudos clinicos demonstraram que a ropivacaina apresenta
menos toxidade para os sistemas cardiovascular e nervo-
so central, quando comparada com a bupivacaina ’.

O objetivo deste estudo foi avaliar a analgesia e a sedagéao
da S(+) cetamina e da S(+) cetamina-morfina, associadas a
ropivacaina, por via peridural, no pds-operatorio de interven-
¢ao cirurgica de abdémen superior.

METODO

A pesquisa foi aprovada pelo Comité de Etica em Pesquisa
em Seres Humanos da Universidade do Vale do Sapucai e
todos os pacientes assinaram o Termo de Consentimento
Livre e Esclarecido, ap6s explanagdo minuciosa relativa aos
procedimentos a que seriam submetidos. Participaram des-
te estudo analitico, intervencional, clinico, prospectivo, ale-
atério e duplamente encoberto, 70 pacientes, de ambos os
géneros, na faixa etaria de 18 a 50 anos, estado fisico ASA |
e Il, submetidos a colecistectomia por via subcostal, sob
anestesia geral associada a peridural toracolombar.

Todos os pacientes receberam diazepam (10 mg) na vés-
pera e midazolam (15 mg) 40 minutos antes do procedimento
cirurgico, ambos administrados por via oral. Foram monito-
rizados com eletrocardioscopia, presséo arterial ndo-in-
vasiva, oximetria de pulso e analisador de gases. Depois de
realizada a puncao venosa com cateter 18G foi administra-
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da solugao contendo midazolam (5 mg), fentanil (50 pg) e
metoclopramida (10 mg).

A anestesia peridural toracolombar foi realizada com o pa-
ciente na posigdo sentada, no espago T,,-L,, com agulha
Tuohy 15G, sendo administrados, aleatoriamente, 20 mL de
ropivacaina a 0,75% associados a: 1 mL de cloreto de so6-
dio a 0,9% no Grupo-controle (GC, n = 10); 0,5 mg.kg™ de
S(+) cetamina no Grupo Cetamina (GK, n = 20); 0,5 mg.kg™
de S(+) cetamina e a 2 mg de morfina no Grupo Cetamina-
Morfina, (GKM,, n = 20); 0,5 mg.kg" de S(+) cetamina e a 3
mg de morfina no Grupo Cetamina-Morfina, (GKM,, n = 20).
Todos os pacientes receberam um volume das combina-
¢Oes de farmacos no espacgo peridural, na velocidade de 1
mL.s". Apds a realizagdo da pung¢éo, os pacientes retorna-
ram a posi¢do supina, sendo testado o nivel sensitivo do
bloqueio peridural, assim como monitorizadas a pressao
arterial sistémica e a frequéncia cardiaca até 15 minutos
depois da anestesia peridural.

A indugao anestésica foi realizada com etomidato (0,2 mg.kg™"),
alfentanil (30 pg.kg™) e rocurénio (0,6 mg.kg"), sendo a ma-
nutencdo obtida pela administragcdo de isoflurano (0,5 vol%
a 3,0 vol%) de concentragdo inspirada. Quando ocorreram
sinais clinicos ou respostas hemodinamicas que sugeriram
niveis inadequados de anestesia (sudorese, lacrimejamen-
to, hipertenséao arterial e taquicardia) foi administrado alfen-
tanil (500 pg), em doses intermitentes, por via venosa.

A ventilagdo controlada foi feita em sistema de anestesia
com baixo fluxo, possibilitando umidificacdo e aquecimen-
to dos gases inspirados. O volume corrente foi de 8 a 10
mL.kg' e a freqliéncia respiratéria suficiente para manter a
presséo expirada de dioxido de carbono (P_,CO,) entre 30
mmHg e 35 mmHg.

Os dados da presséo arterial, freqiéncia cardiaca, saturagéo
periférica da hemoglobina pelo oxigénio (SpO,), gas carb6-
nico expirado (P_,CO,) e concentragéo inspirada de isoflu-
rano foram registrados apds a monitorizagao, a realizagéao
da anestesia peridural, a intubagéo traqueal e, a seguir, de
15 em 15 minutos até o término da intervengéo cirurgica.
Terminado o procedimento, os pacientes eram encaminha-
dos a Sala de Recuperagao Pds-anestésica (SRPA).

A analgesia intra-operatdria foi observada por meio dos sinais
clinicos e a concentragéo inspirada do agente inalatério por
meio do analisador de gases ins- e expirados, durante o pro-
cedimento cirdrgico. Aumentos na freqiiéncia cardiaca e/ou
pressao arterial sistélica acima dos niveis pré-bloqueio fo-
ram tratados com elevagao da concentragéo inspirada de
isoflurano (até 3,0 vol%) e, quando os parametros analisados
nao atingiram os niveis desejados, foi injetado alfentanil (500
Mg), por via venosa, em bolus, repetido quantas vezes se fi-
zeram necessarias; diminuicdo da pressao arterial sistdlica
abaixo de 30% dos niveis pré-bloqueio ou inferior a 90 mmHg
foi corrigida com administragdo de amina simpaticomimética
de acédo mista (efedrina), por via venosa; diminuicdo acentu-
ada na freqliiéncia cardiaca, menor que 50 bat.min', ocasio-
nando baixo débito, foi tratada com atropina, por via venosa.
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Com relagédo a analgesia pos-operatéria, a intensidade da
dor foi analisada pela Escala Verbal Analdgica de Dor, sendo
0 extremo zero correspondente a auséncia de dor, variando
até dez, correspondente a pior dor imaginavel. Neste estudo,
foi adotado como referéncia o escore zero dessa escala.
Quanto a sedacgao pds-operatdria, alteragdo continua do
estado de alerta que pode chegar a inconsciéncia, podem
ocorrer niveis de depressao da consciéncia, que variam de
leve a profundo. Na sedacéo leve, o nivel de depresséo da
consciéncia € minimo e o paciente é capaz de contatar com
o0 ambiente, responder a comandos, distinguir eventos e re-
latar fatos. Para verificagdo do nivel de consciéncia foi utili-
zada a escala numérica proposta por Filos: 1 — acordado e
nervoso; 2 — acordado e calmo; 3 — sonolento, mas facilmen-
te despertavel; 4 — sonolento com despertar dificil 8. Nesta
pesquisa, foi adotada como referéncia de sedagéo o escore
trés desta escala.

A analgesia e a sedacgao foram observadas as duas, seis
e 24 horas apds o término do ato operatdrio.

O tratamento da dor pds-operatéria foi realizado por meio da
analgesia sistémica, pela via venosa. Inicialmente, foi admi-
nistrado como analgésico, a dipirona e, caso o paciente con-
tinuasse a relatar dor, foi associado um opidide, o tramadol,
que apresenta menores niveis de sedacao e depressao
respiratéria quando comparado com a morfina.

A andlise estatistica relativa aos dados antropométricos dos
pacientes foi efetuada utilizando-se a Analise de Variancia
com a prova de Scheffé; a analise estatistica do tempo de
duracao do ato operatério foi feita por meio do teste t de
Student; a analise estatistica das diminui¢des da pressao
arterial sistdlica e da frequéncia cardiaca foram realizadas
usando-se o teste exato de Fisher; a andlise das concentra-
¢Oes inspiradas de isoflurano nos GC, GKM, e GKM, foi re-
alizada aplicando-se a Anadlise de Variancia com o método
de Tukey. Para a andlise da analgesia foram utilizados os
testes do Qui-quadrado e Exato de Fisher. A analise da
sedagéo foi realizada usando-se o teste do Qui-quadrado.
Valores de p < 0,05 foram considerados significativos.

Tabela | — Dados Antropométricos (Média + DP)

RESULTADOS

No que se refere ao peso e a idade dos pacientes incluidos
no estudo ndo foram encontradas diferengas estatisticas
significativas entre os grupos (Tabela I).

Quanto a duragé@o do ato operatério ndo foram encontradas
diferencas estatisticas significativas entre os grupos (Ta-
bela II).

Os niveis do bloqueio sensitivo alcangados pela anestesia
peridural toracolombar efetuada antes da indug¢é@o da anes-
tesia geral foram semelhantes nos grupos GC, GKM, e
GKM, que tiveram como mediana o nivel T_ (rebordo costal).
Ja o grupo GK apresentou como mediana para o bloqueio
sensitivo o nivel T, (mamilo).

Foi verificada diminuigdo da pressao arterial sistdlica abaixo
de 30% dos niveis pré-bloqueio ou inferior a 90 mmHg em 12
pacientes do GK, 10 pacientes do GKM, e sete pacientes do
GKM,. Utilizando-se a prova exata de Fisher, foi observada
diferencga estatistica significativa do Grupo-controle em rela-
¢&o aos Grupos Cetamina e Cetamina-Morfina, (Tabela Ill).
A diminuigdo acentuada da frequéncia cardiaca, menor que
50 bat.min, ocasionou baixo débito, sendo observada em
trés pacientes do GK (40 bat.min"') e um paciente do GKM,
(30 bat.min). Utilizando-se a prova exata de Fisher, néo foi
observada diferenca estatistica significativa entre os grupos
(Tabela 111).

Ocorreu diminuicdo das concentragdes inspiradas de
isoflurano dose-dependente em relagéo a morfina, sendo
em média 0,65 vol% no GK, 0,70 vol% no GKM, e 0,52 vol%
no GKM,. Empregando-se a Analise de Variancia com o me-
todo de Tukey para comparar as concentragdes inspiradas do
agente inalatdrio utilizadas nos Grupos Cetamina, Cetami-
na-Morfina, e Cetamina-Morfina, observou-se diferenca esta-
tistica significativa do Grupo Cetamina-Morfina, em relagéo
aos Grupos Cetamina e Cetamina-Morfina, (Tabela 1V).

No Grupo-controle, em que foi administrada apenas ropi-
vacaina a 0,75%, todos os pacientes necessitaram de con-
centragdo inspirada de isoflurano, em média 2,35 vol%
(Tabela IV), e quatro pacientes receberam também alfentanil

Variaveis GC (n=10) GK (n = 20) GKM, (n = 20) GKM, (n = 20)
Idade (anos) 411 +£52 38,9 + 10,9 39,4 +89 35,2 +9,1
Peso (kg) 66,8 + 8,5 66,1 + 8,9 70,1 + 12,3 68,7 + 9,2
Sem estatistica significativa, prova de Scheffé, p > 0,05
Tabela Il — Duracéo das Intervengdes Cirurgicas (Média + DP)
GC (n=10) GK (n = 20) GKM, (n = 20) GKM, (n = 20)
Duragao (min) 132 £ 35 117 £ 33 131 £ 22 110 £ 35

Sem estatistica significativa, teste t de Student, p > 0,05
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Tabela 1l — Efeitos dos Farmacos na Incidéncia de Diminuigcdo da Pressao Arterial Sistolica (PAS) e da Freqiéncia Cardiaca
(FC) nos Diferentes Grupos

Efeitos GC (n=10) GK (n =20) GKM, (n = 20) GKM, (n = 20)

1 PAS 1* 12* 10* 7

lFC 0 3 0 1

* Diferenga estatistica significativa, teste Exato de Fisher, p < 0,05, entre o GC e os GK, GKM,
Tabela IV — Concentragéo Inspirada de Isoflurano (Média + DP)

GC (n=10) GK (n = 20) GKM, (n = 20) GKM, (n = 20)

Concentragao inspirada (vol%) 2,35+0,7 0,65+0,1* 0,70 + 0,13 * 0,52 + 0,05 *

* Diferenca estatistica significativa, teste de Tukey, p < 0,05, entre 0 GKM, e os GK e GKM,

em doses intermitentes, que variaram de 500 pg a 1.500 pg,
para complementagéo analgésica.

No tocante a presenca de analgesia pds-operatdria, ocor-
reu: no horario de observacgédo de duas horas, diferenca
estatistica significativa ao se comparar o Grupo-controle
com os demais grupos; nos hordrios de observacao de
seis horas e 24 horas, diferenca estatistica significativa
ao se comparar o GK com os Grupos Cetamina-Morfina
(Tabela V).

No Grupo Cetamina, os pacientes que necessitaram de
complementacao analgésica, utilizaram somente dipirona,
até o periodo de observagao de duas horas apds o término
da intervencéo cirdrgica; no periodo de observacao entre
duas e seis horas, quatro pacientes necessitaram associar
tramadol a dipirona; no periodo de observagéo entre seis e

Tabela V — Analgesia

24 horas, mais dois pacientes necessitaram da associagao
tramadol-dipirona (Tabela VI).

No GKM,, a dipirona foi administrada nos pacientes que ne-
cessitaram complementacao analgésica, até o periodo de
observagédo de duas horas apds o término do ato operato-
rio; entre os periodos de observagao de duas e seis horas
foi injetada dipirona, e em dois pacientes foi necessaria a
associagado ao tramadol; entretanto, foi administrada so-
mente dipirona, entre os periodos de observagédo de seis e
24 horas (Tabela VI).

No GKM,, foi injetada dipirona em todos os pacientes que
necessitaram complementacéo analgésica, até o periodo
de observagéo de duas horas apés o término do ato ope-
ratorio; entre os periodos de observagédo de duas e seis ho-
ras foi injetada dipirona, e em dois pacientes foi necessaria

GC (n=10) GK (n =20) GKM, (n = 20) GKM, (n = 20)
2 horas 5* 15~ 18~ 19~
6 horas 0 4 # 13 # 12 #
24 horas 0 0 ## 07 ## 07 ##

* Diferenga estatistica significativa, teste Exato de Fisher, p < 0,05, no momento duas horas, entre 0 GC e os demais grupos;
# Diferenca estatistica significativa, teste Exato de Fisher, p < 0,05, no momento seis horas, entre o0 GK e os Grupos Cetamina-Morfina;
## Diferenga estatistica significativa, teste Exato de Fisher, p < 0,05, no momento 24 horas, entre 0 GK e os Grupos Cetamina-Morfina

Tabela VI — Complementagao Analgésica

GKM, (n = 20) GKM, (n = 20)

GC (n=10) GK (n =20)
2 horas dipirona + tramadol (n = 5) dipirona (n = 5)
6 horas dipirona + tramadol (n = 10) dipirona (n =12)
dipirona + tramadol (n = 4)
24 horas dipirona + tramadol (n = 10) dipirona (n = 14)

dipirona + tramadol (n = 6)

dipirona (n = 2) dipirona (n=1)

dipirona (n = 5)
dipirona + tramadol (n = 2)

dipirona (n = 6)
dipirona + tramadol (n = 2)

dipirona (n = 13) dipirona (n = 11)

dipirona + tramadol (n = 2)
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a associagao ao tramadol; entre os periodos de observagao
de seis e 24 horas foi administrada dipirona nos pacientes
que necessitaram complementagédo analgésica e mantida
a associagao ao tramadol nos mesmos dois pacientes do
periodo anterior (Tabela VI).

Observou-se sedagédo nos Grupos Cetamina e Cetamina
associada a Morfina, no horario de observagéo de duas ho-
ras, ndo havendo diferenga estatistica significativa entre eles
(Tabela VII).

Tabela VII — Sedagao

GC GK GKM, GKM,
(n=10) (n=20) (n=20) (n=20)
2 horas 0 10 11 15
6 horas 0 0 0 0
24 horas 0 0 0 0

Sem diferenga estatistica significativa, teste do Qui-quadrado,
p > 0,05, no momento duas horas, entre o Grupo Cetamina e os
Grupos Cetamina-Morfina.

DISCUSSAO

No tocante a analgesia intra-operatdria, em todos os paci-
entes em que foi administrada S(+) cetamina, S(+) ceta-
mina-morfina, ou S(+) cetamina-morfina, houve diminuicdo
da freqliéncia cardiaca e da pressao arterial sistémica, con-
sequentes ao bloqueio dos receptores NMDA pela S(+)
cetamina e/ou por vasodilatacdo periférica, diminuicdo da
resisténcia periférica e inibicdo dos reflexos barorreceptores
causados pela morfina, assim como pelo bloqueio simpa-
tico provocado pela administragéo peridural de ropivacaina,
e nao houve necessidade de complementacao analgésica
intra-operatoéria. As doses de alfentanil foram as utilizadas
na indugdo anestésica, variando de 1.500 pg a 2.700 pg.
Ha um crescente numero de pesquisas evidenciando que
baixas doses de cetamina podem desempenhar um impor-
tante papel no tratamento da dor pds-operatdéria, quando
usada em associagdo a anestésicos locais, opidides ou
outros agentes analgésicos '. O conceito de analgesia
balanceada merece atencao °'°, estendendo os limites da
analgesia realizada por meio da administracdo de
opioides "'. A combinagéo de farmacos, atuando por diferen-
tes mecanismos de analgesia no corno dorsal da medula
espinhal, acarreta diminuicao da dor pds-operatdria, com
menor incidéncia de efeitos colaterais. Esse tipo de aborda-
gem é denominado analgesia balanceada ou multimodal ™.
Na pesquisa realizada, utilizou-se um anestésico local, a
ropivacaina, um opidide, a morfina e um antagonista nao-
competitivo do receptor N-metil-D-aspartato, a cetamina,
a fim de se obter os efeitos desejados da analgesia mul-
timodal.
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Estudo de meta-analise referente a analgesia preemptiva
demonstrou a possivel eficacia deste método utilizado no
tratamento da dor aguda pds-operatdria, em selecionados
regimes de analgesia (peridural, anestesia local, antagonis-
tas do acido N-metil-D-aspartato, antiinflamatérios nao-este-
réides e opidides), com base em escores de intensidade de
dor, consumo de analgésicos e tempo decorrido até a soli-
citagdo do primeiro analgésico 3.

Estudo realizado em seres humanos, submetidos a gas-
trectomia, constatou que o grupo em que foi injetada morfina
peridural associada a cetamina por via venosa apresentou
valores mais baixos na Escala Analdgica Visual e menor
consumo de morfina, quando comparado com 0s grupos
morfina peridural, cetamina por via venosa e controle (solu-
¢ao fisiologica a 0,9% pelas vias peridural e venosa). Em
todos os grupos os farmacos foram administrados antes do
término do ato operatério .

Pesquisa em pacientes submetidos a intervengdes cirurgi-
cas de abdémen superior sob anestesia geral e peridural
continua constatou que no grupo em que foram administra-
dos cetamina, morfina e bupivacaina, por via peridural, antes
da incisdo da pele, ocorreu maior alivio da dor pds-opera-
téria, em comparagdo com o grupo em que foram adminis-
trados os trés farmacos descritos, por via peridural, apds a
incisao .

Estudo em seres humanos submetidos a analgesia peri-
dural controlada pelo paciente, em intervengdes cirurgicas
de abddémen inferior, verificou que no grupo em que foram
associadas morfina e cetamina, ocorreu analgesia mais efe-
tiva, com menor dose de morfina necessaria e menor inci-
déncia de efeitos adversos, quando comparado com o grupo
que recebeu somente morfina ®.

Estudo em criangas, apresentando baixo risco na avaliagéo
da fungéo hepatica pela classificagdo de Child modificada
por Pugh e col., sugeriu que a analgesia pos-operatdria pro-
porcionada por injecao peridural unica de morfina associada
a cetamina em baixa dose é efetiva e segura, representan-
do uma técnica alternativa de analgesia nesses pacientes
cirréticos submetidos a qualquer tipo de intervencgao cirur-
gica de grande porte no abdémen superior 7.

Pesquisa em pacientes submetidos a analgesia peridural
controlada pelo paciente (PCEA) com administragdo de mor-
fina, bupivacaina e epinefrina, com ou sem adigao de
cetamina, em intervengdes cirurgicas toracicas e de abdémen
superior, concluiu que a adicdo de cetamina num regime de
PCEA multimodal acarreta alivio da dor pds-operatéria e di-
minuicdo do consumo de analgésicos @.

Investigagdo em seres humanos avaliando a seguranca e
a eficacia da associagdo da cetamina a morfina, por via
peridural, no pds-operatdrio de intervengdes cirurgicas de
abddmen superior, constatou que a adi¢cdo da cetamina me-
Ilhora a analgesia sem aumentar os efeitos colaterais °.
No presente estudo foi observado que, em analgesia multi-
modal, o emprego de S(+) cetamina, morfina e ropivacaina
promoveu analgesia mais duradoura e diminui¢gdo do con-
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sumo de analgésicos, em consonéancia aos trabalhos rela-
tados; contudo, o aumento da dose da morfina ndo acentuou
a analgesia nem diminuiu o consumo de analgésicos.
Pesquisa em criangas portadoras de lesdo hepatica cons-
tatou que ndo ocorreu diferenca estatistica significativa en-
tre os Grupos Morfina e Morfina-Cetamina, em relagéo as
variaveis respiratorias (pressao parcial arterial de gas car-
bbnico e freqliéncia) e sedacéo .

Estudo em pacientes em que foram administradas morfina,
bupivacaina e epinefrina, com ou sem adi¢do de cetamina,
em intervengdes cirurgicas toracicas e de abdémen supe-
rior concluiu que todos os pacientes apresentaram desper-
tar facil, ndo ocorrendo diferenga estatistica significativa em
relacdo a sedagao, entre os grupos em que foram adminis-
tradas morfina, bupivacaina e epinefrina e o grupo em que
a cetamina foi associada a esses farmacos 8.

Estudo em seres humanos utilizando morfina associada a
cetamina, por via peridural, em intervengdes cirurgicas de
abdémen superior constatou que os pacientes do grupo em
que foi administrada cetamina associada a morfina apre-
sentaram escores de sedag¢do mais altos em relacdo ao
grupo em que foi injetada morfina isolada, nas duas primei-
ras horas de pds-operatorio '°.

Na pesquisa realizada, foi observada sedacédo nos grupos
em que foi administrada S(+) cetamina ou em que a mes-
ma foi associada a morfina, no momento de observacédo de
duas horas de pdés-operatério, nao havendo, contudo, dife-
renca estatistica significativa entre os mesmos, coincidindo
com o resultado de dois dos autores citados e discordan-
do de outro.

A administragdo de S(+) cetamina e S(+) cetamina-morfina,
associadas a ropivacaina, por via peridural, produziu seda-
¢éo e analgesia mais duradoura com menor consumo de
analgésicos, no pds-operatério de intervencdes cirurgicas de
abddmen superior.

Epidural S(+) Ketamine and S(+) Keta-
mine-Morphine Associated with Ropiva-
caine in the Postoperative Analgesia and
Sedation of Upper Abdominal Surgery

Taylor Brandao Schnaider, TSA, M.D.; Anténio Mauro Vieira,
TSA, M.D.; Antbnio Carlos Aguiar Brandao, TSA, M.D.; Aretusa
Chediak Roquim, M.D.

INTRODUCTION

The association of anesthetic agents and techniques has been
used to decrease the nociceptive impulses during the intra-
and postoperative periods, minimizing morbidity and mortality.
The actions of ketamine involve several receptors, such as:
muscarinic and nicotinic; opioids mu, delta, and kappa; mo-
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noaminergic and voltage-dependent calcium channels; as a
non-competitive antagonist, its action involves the phencycli-
dine area of the complex N-methyl-D-aspartate channel-re-
ceptor (NMDA). It also blocks sodium channels in the central
and peripheral nervous systems .

The chyrality of the ketamine molecule produces two optical
isomers. The S(+) isomer (levorotatory) of ketamine, due to
its stereoaffinity for the phencyclidine receptor in the NMDA
channel, which causes a non-competitive inhibition of the
activation of the channel by glutamate, has more potent anal-
gesic and anesthetic properties despite a pharmacologic
profile that is similar to the R(-) isomer (dextrorotatory) and
to racemic ketamine 234,

Morphine, a hydrophilic opioid, produces spinal analgesia
due to its actions on the opioid receptors mu,, kappa,, and
delta,, as well as supra-spinal analgesia due to its action on
opioid receptors mu,, kappa,, and delta, ®. There is evidence
that suggests that the loss of effectiveness of morphine
administered in the postoperative period is secondary to the
activation of the NMDA receptors ©.

Ropivacaine is a long-acting local anesthetic, chemically ho-
mologous to mepivacaine and bupivacaine. Clinical studies
demonstrated that ropivacaine is less toxic to the cardiovas-
cular and central nervous systems when compared with
bupivacaine 7.

The aim of this study was to evaluate the epidural adminis-
tration of S(+) ketamine and S(+) ketamine associated with
morphine in combination with ropivacaine in the postope-
rative analgesia and sedation in upper abdominal surgeries.

METHODS

This study was approved by the Ethics Committee on Human
Research of the Universidade do Vale do Sapucai. Patients
were required to sign an informed consent after careful ex-
planation of the procedures. Seventy patients, both genders,
with ages ranging from 18 to 50 years, physical status ASA |
and Il, undergoing subcostal cholecystectomy under gene-
ral anesthesia associated with thoracolumbar epidural
anesthesia participated in this analytical, interventional,
clinical, prospective, randomized, double-blind study.
Patients received oral diazepam (10 mg) the day before the
surgery and oral midazolam (15 mg) 40 minutes before the
procedure. Monitoring consisted of electrocardioscopy, non-
invasive blood pressure, pulse oxymeter, and gas analyzer.
A solution containing midazolam (5 mg), fentanyl (50 ug), and
metoclopramide (10 mg) was administered after venous
cannulation with an 18G catheter.

Thoracolumbar epidural anesthesia was performed with the
patient in the sitting position, in the T ,-L, space with a 15G
Tuohy needle. Patients were randomly assigned to receive
20 mL of 0.75% ropivacaine associated with: 1 mL of 0.9%
sodium chloride in the control Group (CG, n = 10); 0.5 mg.kg™
of S(+) ketamine in the Ketamine Group (KG, n = 20); 0.5
mg.kg™' of S(+) ketamine and 2 mg of morphine in the Keta-
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mine-Morfine, Group (KMG,, n = 20); and 0.5 mg.kg™ of S(+)
ketamine and 3 mg of morphine in the Ketamine-Morphine,
Group (KMG,, n = 20). A predetermined volume of the drug
combinations was administered in the epidural space of every
patient at a rate of 1 mL.sec™. Afterwards, patients returned
to the supine position and the level of the sensitive blockade
was tested, as well as monitoring of the blood pressure and
heart rate up to 15 minutes after the administration of the
epidural anesthesia.

Ethomidate (0.2 mg.kg™"), alfentanyl (30 pug.kg™"), and rocuro-
nium (0.6 mg.kg™') were used for the anesthetic induction,
while isoflurane (0.5 vol% to 3.0 vol% of inspired concentra-
tion) was used for the maintenance. When clinical or hemo-
dynamic signs suggested inadequate levels of anesthesia
(diaphoresis, tearing, hypertension, and tachycardia),
intermittent doses of alfentanyl (500 ng) were administered
intravenously.

Controlled ventilation was achieved with a low-flow anesthe-
sia system, which allowed for the humidification and heating
of the inspired gases. A tidal volume of 8 to 10 mL.kg™" was
used and the respiratory frequency was adjusted to maintain
the expired pressure of carbon dioxide (P.,CO,) between 30
mmHg and 35 mmHg.

Blood pressure, heart rate, hemoglobin saturation (SpQO,),
expired carbon dioxide (P.,CO,), and the inspired concen-
tration of isoflurane were recorded after placement of the
monitoring system, epidural anesthesia, tracheal intubation,
and every 15 minutes thereafter until the end of the surgery.
After the procedure, patients were transferred to the recovery
room.

Intraoperative analgesia was assessed by observing the
clinical signs, while the inspired concentration of the inha-
lational agent was evaluated by a gas analyzer. An increase
in heart rate and/or systolic blood pressure above pre-block
levels were treated by increasing the inspired concentration
of isoflurane (up to 3.0 vol%) and, when the parameters did
not reach appropriate levels, a bolus of intravenous alfenta-
nyl (500 ug) was administered and repeated as many times
as necessary. A reduction in systolic blood pressure greater
than 30% of pre-block levels or below 90 mmHg was treated
with the intravenous administration of a mixed action sym-
pathomimetic amine (ephedrine). A marked reduction in heart
rate, below 50 bpm.min', causing a decrease in cardiac
output, was treated with intravenous atropine.

Regarding postoperative analgesia, pain severity was
analyzed by the Verbal Analogical Pain Scale in which zero

Table | — Anthropometrics Data (Mean +SD)

corresponds to the absence of pain and ten corresponds to
the worse pain possible. In this study, zero was used as a
reference.

As for the postoperative sedation, continuous changes in the
alertness status may be as profound as unconsciousness;
the levels of depression of consciousness may vary from light
to severe. With light sedation, the level of depression is
minimal and the patient makes contact with the surrounding
environment, follows commands, distinguishes events, and
reports facts. The numerical scale proposed by Filos was
used to evaluate the level of consciousness: 1 — awaken and
nervous; 2 — awaken and calm; 3 — sleepy, but easily
arousable; 4 — sleepy and difficulty to arise 8. In this study, a
score of 3 was used as a reference of sedation.

Analgesia and sedation were evaluated at 2, 6, and 24 hours
after the surgical procedure. Postoperative pain was treated
systemically by the intravenous route. Initially, dypirone was
administered as the analgesic agent. If the patient still com-
plained of pain, tramadol, an opioid that causes less de-
pression and is less sedative than morphine, was added.
The Analysis of Variance with Scheffé’s proof was used for the
statistical analysis of the anthropometrics data of the pa-
tients; Student t test was used to analyze the duration of the
surgical procedure; Fisher exact test was used for the sta-
tistical analysis of the drops in systolic blood pressure and
heart rate; Analysis of Variance with Tukey test were used for the
statistical analysis of the inspired concentrations of isoflu-
rane in CG, KMG,, and KMG,. Chi-square and Fisher exact
tests were used for the statistical analysis of the analgesia.
The Chi-square test was used for the statistical analysis of
the sedation. A p < 0.05 was considered significant.

RESULTS

There were no statistically significant differences in weight
and age among the groups (Table I).

Regarding the duration of the surgery, there were no statis-
tically significant differences among the groups (Table II).
The levels of the sensitive blockade achieved by the thoraco-
lumbar anesthesia performed before the induction of gene-
ral anesthesia were similar in CG, KMG,, and KMG,, with a
median at the T, level (margin of the rib cage). The median
for KG was the T, level (nipple).

Twelve patients in KG, 10 in KMG,, and 7 in KMG, presented
a decrease in systolic blood pressure greater than 30% of
pre-blockade levels or below 90 mmHg. Fisher exact test

Variables CG (n=10) KG (n = 20) KMG, (n = 20) KMG, (n = 20)
Age (years) 41152 38.9+ 10.9 39.4+ 89 352+ 9.1
Weight (kg) 66.8 + 8.5 66.1 + 8.9 70.1 +12.3 68.7 +9.2

Differences were not statistically significant, Scheffé test, p > 0.05
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demonstrated a statistically significant difference between
the Control Group and the Ketamine and Ketamine-Morphi-
ne, Groups (Table Il).

A marked reduction in heart rate, below 50 beats.min, led
to a reduction in cardiac output in 3 patients in KG (40
beats.min') and in 1 patient in KMG, (30 beats.min"). Fisher
exact test did not demonstrate statistically significant
differences among the groups (Table 1lI).

There was a dose-dependent reduction in the inspired con-
centration of isoflurane related to morphine, with a mean of
0.65% vol in KG, 0.70% vol in KMG,, and 0.52% vol in KMG,.
Using Analysis of Variance associated with Tukey test to com-
pare the inspired concentrations of the inhalational agents
used in the Ketamine, Ketamine-Morphine,, and Ketamine-
Morphine, Groups demonstrated a statistically significant
difference between the Ketamine-Morphine, Group and the
Ketamine and Ketamine-Morphine, Groups (Tabela 1V).
Every patient in the Control Group, who received only 0.75%
ropivacaine, needed a mean inspired concentration of iso-

Table Il — Duration of the Surgical Procedures (Mean + SD)

flurane of 2.35% vol (Table 1V) and four patients also received
intermittent doses of alfentanyl that ranged from 500 pug to
1500 pg.

As for postoperative analgesia: at 2 hours, there was a sta-
tistically significant difference when comparing the Control
Group to the other groups; at 6 hours and 24 hours, there
was a statistically significant difference when comparing KG
with the Ketamine-Morphine Groups (Table V).

In the Ketamine Group, patients who required supplemental
analgesia received only dypirone 2 hours after the procedure;
between 2 and 6 hours, 4 patients required the association of
tramadol and dypirone; between 6 and 24 hours, 2 more pa-
tients required the association tramadol-dypirone (Table VI).
In KMG,, dypirone was administered to the patients that
required supplemental analgesia up to 2 hours after the pro-
cedure; between 2 and 6 hours, patients received dypirone
and 2 patients also required the association with tramadol;
however, between 6 and 24 hours only dypirone was ad-
ministered (Tabela VI).

CG (n=10)

KG (n = 20)

KMG, (n = 20) KMG, (n = 20)

Duration (min) 132+ 35 117 + 33

131 + 22 110 £ 35

Without statistically significant differences, Student f test, p > 0.05

Table 1l — Effects of the Drugs on the Incidence of Decreased Systolic Blood Pressure (SBP) and Heart Rate (HR)

Effects CG (n=10) KG (n = 20) KMG, (n = 20) KMG, (n = 20)
1 sBP 1* 12* 10 * 7
LHR 0 3 0 1
* Statistically significant differences, Fisher Exact test, p < 0.05, between CG and KG, KMG,
Table IV — Inspired Concentration of Isoflurane (Mean + SD)
CG (n=10) KG (n = 20) KMG, (n = 20) KMG, (n = 20)
Inspired concentration (vol%) 235+0.7 0.65+0.1"* 0.70 + 0.13 * 0.52 +0.05*
* Statistically significant differences, Tukey test, p < 0.05, between KMG, and KG, KMG,
Table V — Analgesia
CG (n=10) KG (n = 20) KMG, (n = 20) KMG, (n = 20)
2 hours 5* 15* 18* 19 *
6 hours 0 4 # 13 # 12 #
24 hours 0 0 ## 07 ## 07 ##

* Statistically significant differences, Fisher Exact test, p < 0.05, at 2 hours between CG and the other groups;
# Statistically significant differences, Fisher Exact test, p < 0.05, at 6 hours between KG and Ketamine-Morphine Groups;
## Statistically significant differences, Fisher Exact test, p < 0.05, at 24 hours between KG and the Ketamine-Morphine Groups.
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Table VI — Analgesic Supplementation

KMG, (n = 20) KMG, (n = 20)

CG (n=10) KG (n = 20)
2 hours dypirone + tramadol (n = 5) dypirone (n =5)
6 hours dypirone + tramadol (n = 10) dypirone (n =12)
dypirone + tramadol (n=4)
24 hours dypirone + tramadol (n = 10) dypirone (n = 14)

dypirone + tramadol (n = 6)

dypirone (n = 2) dypirone (n=1)

dypirone (n =5)
dypirone + tramadol (n = 2)

dypirone (n = 6)
dypirone + tramadol (n = 2)

dypirone (n = 13) dypirone (n = 11)

dypirone + tramadol (n = 2)

In KMG,, dypirone was administered to every patient who
needed supplemental analgesia at the 2-hour observation;
between 2 and 6 hours, dypirone was administered but 2
patients also required the association with tramadol;
between 6 and 24 hours, dypirone was administered to the
patients who required supplemental analgesia and the
association dypirone-tramadol was administered to the
same patients of the prior period (Table VI).

There were no statistically significant differences regarding
sedation at the 2-hour observation between the Ketamine
Group and the Ketamine-Morphine Groups (Table VII).

Table VII — Sedation

CG KG KMG, KMG,
(n=10) (n=20) (n=20) (n=20)
2 hours 0 10 11 15
6 hours 0 0 0 0
24 hours 0 0 0 0

Without statistically significant differences, Chi-square test,
p > 0.05, at 2 hours, between the Ketamine Group and the
Ketamine-Morphine Groups.

DISCUSSION

Regarding intraoperative analgesia, there was a reduction in
heart rate and blood pressure in every patient who received
S(+) ketamine, S(+) ketamine-morphine,, or S(+) ketamine-
morphine, due to S(+) ketamine-mediated blockade of the
NMDA receptors and/or morphine-induced peripheral vaso-
dilation, decreased peripheral resistance, and inhibition of
the baroreceptors, as well as the sympathetic blockade
induced by the epidural administration of ropivacaine; pa-
tients did not need intraoperative supplemental analgesia.
The doses of alfentanyl were the used during anesthetic
induction, ranging between 1500 pug and 2700 ug.

There is a increasing number of studies demonstrating that
low doses of ketamine may play an important role in the
treatment of postoperative pain when used in association
with local anesthetics, opioids, or other analgesic drugs '.
The concept of balanced analgesia deserves attention °1°,
stretching the limits of analgesia using opioids ''. The com-
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bination of drugs with different mechanisms of action in the
dorsal horn of the spinal cord decreases postoperative pain
and, at the same time, reduces the incidence of side effects.
This approach is known as balanced or multimodal
analgesia '2. In this study, we used a local anesthetic,
ropivacaine, an opioid, morphine, and a non-competitive
antagonist of the N-methyl-D-aspartate receptor, ketamine, to
achieve the desired effects of the multimodal analgesia.
The meta-analysis of the preemptive analgesia demons-
trated a possible efficacy of this method in the treatment of
acute postoperative pain in selected analgesia regimens
(epidural, local anesthesia, antagonists of the N-methyl-D-
aspartate acid, non-steroidal anti-inflammatories and opioids)
based on pain scores, consumption of analgesics, and length
of time until the patient requests the first analgesic ™.

A study with patients who underwent gastrectomy showed
that the group that received epidural morphine associated
with intravenous ketamine had lower Visual Analogic Scale
values and required less morphine than the groups who
received epidural morphine, intravenous ketamine, and
control groups (epidural and intravenous normal saline). The
medications were administered before the conclusion of the
surgical procedure in every group .

A study with patients who underwent upper abdominal sur-
geries under general anesthesia and continuous epidural
anesthesia demonstrated that the patients who received pre-
incisional epidural ketamine, morphine, and bupivacaine
experienced a greater relief of postoperative pain than the
patients who received the same drugs via the same route
after the skin incision .

A study with patients who received patient-controlled epidural
analgesia for lower abdominal surgeries showed that anal-
gesia was more effective in patients who were treated with
the association morphine-ketamine, being necessary a lower
dose of morphine, and with a reduced incidence of side
effects when compared with the patients who were treated
with morphine alone .

The study of Pugh et al. with children who presented low risk
in the evaluation of liver function by the modified Child classi-
fication, suggested that the postoperative analgesia provided
by a single epidural injection of morphine associated with
low-dose ketamine is effective and safe, representing an
alternative technique of analgesia in patients with cirrhosis
who undergo any type of surgical intervention in the upper
abdomen 7.
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A study with patients treated with patient controlled epidural
analgesia (PCEA) with morphine, bupivacaine, and epine-
phrine, with or without ketamine, for surgeries involving the
thorax and upper abdomen, concluded that adding ketamine
to a multimodal PCEA regimen reduces postoperative pain
and the use of analgesics ®.

Another study evaluated the safety and efficacy of epidural
ketamine associated with morphine in the postoperative
period of upper abdominal surgeries, demonstrated that the
addition of ketamine improved analgesia but did not increa-
se the incidence of side effects ™°.

In this study, we observed that the use of multimodal anal-
gesia with S(+) ketamine, morphine, and ropivacaine pro-
moted a more prolonged analgesia and decreased the use
of analgesics, which is similar to the results of other studies,
but increasing the dose of morphine did not improve anal-
gesia and did not decrease the use of analgesics.

A study with children with liver disease concluded that there
were no statistically significant differences between the
Morphine and Morphine-Ketamine Groups regarding the
respiratory variables (partial arterial pressure of carbon dio-
xide and respiratory rate) and sedation 7.

A study with patients who received morphine, bupivacaine,
and epinephrine, with or without ketamine, for surgeries in
the thorax and upper abdomen concluded that the patients
presented an easy awakening without statistically significant
differences regarding sedation between the groups that
received morphine, bupivacaine, and epinephrine and the
group receiving the same drugs associated with ketamine .
A work with patients who received epidural morphine asso-
ciated with ketamine for surgeries of the upper abdomen
demonstrated that patients who received ketamine with
morphine had higher sedation scores in the first two hours
after the surgery then patients treated with morphine alone *°.
In the current study, patients who received S(+) ketamine or
S(+) ketamine associated with morphine were sedated 2
hours after the surgical procedure without statistically
significant differences among the groups, which confirms
the results of two of the authors mentioned before but goes
against the results of another author.

Epidural S(+) ketamine and S(+) ketamine-morphine asso-
ciated with ropivacaine produced longer lasting sedation and
analgesia and reduced the amount of analgesics used in the
postoperative period of surgeries of the upper abdomen.
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RESUMEN

Schnaider TB, Vieira AM, Brandao ACA y Roquim AC — Analgesia y
Sedacion de la S(+) Cetamina y de la S(+) Cetamina-Morfina,
Asociadas a la Ropivacaina, por Via Peridural, en el Postoperatorio
de Intervencion Quirdrgica de Abdomen Superior.

JUSTIFICATIVA Y OBJETIVOS: La combinacion de fdrmacos,

actuando por diferentes mecanismos de accion en el cuerno dorsal
de la médula espinal, acarrea una disminucion del dolor postope-
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ratorio, con una menor incidencia de los efectos colaterales. El
objetivo fue el de evaluar la analgesia y la sedacion postoperatorias
causadas por la S(+) cetamina y S(+) cetamina-morfina asociadas
a la ropivacaina, por via peridural, en colecistectomia por via
subcostal.

METODO: Participaron del estudio 70 pacientes, de ambos sexos,
estado fisico ASA | y Il. Se administraron por via peridural: ropi-
vacaina a 0,75% asociada al cloruro de sodio a 0,9% en el Grupo
Control (GC); ropivacaina a 0,75% asociada a la S(+) cetamina (0,5
mg.kg') en el Grupo Cetamina (GK); ropivacaina a 0,75% asociada
a S(+) cetamina (0,5 mg.kg') y a la morfina (2 mg) en el Grupo
Cetamina-Morfina, (GKM,); ropivacaina a 0,75% asociada a la S(+)
cetamina (0,5 mg.kg') y a la morfina (3 mg) en el Grupo Cetamina-
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Morfina, (GKM,). La analgesia y la sedacion fueron observadas a
las 2h, 6h y 24h después del término de la operacion.

RESULTADOS: La sedacion fue observada en 2h después de la
operacion en los grupos GK, GKM, y GKM,. La analgesia quedo
efectiva en el GC en 2h después del postoperatorio, en el GK en la
2h y 6h; en los GKM, y GKM, en las 2h, 6h y 24h.

CONCLUSIONES: La S(+) cetamina y las asociaciones S(+) ce-
tamina-morfina promovieron sedacion hasta 2 horas después del
término de la operacion. La S(+) cetamina promovié analgesia es-
pecialmente 2 en horas y las asociaciones S(+) cetamina-morfina
promovieron analgesia principalmente en los momentos de
observacion de 2h y 6h después del término de la operacion.
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