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RESUMO

Magalhaes E, Govéia CS, Ladeira LCA, Espindola BV - Rela-
¢ao entre a Infusdo Continua de Dexmedetomidina e a Fragao
Expirada de Sevoflurano Monitorizada pelo indice Bispectral

JUSTIFICATIVA E OBJETIVOS: A associagdo de agentes
venosos a anestesia geral inalatéria proporciona melhor
qualidade de analgesia e hipnose. A dexmedetomidina é um
agonista especifico alfa,-adrenérgico com estas
caracteristicas e reconhecida por proporcionar estabilidade
hemodinédmica. O objetivo do estudo foi avaliar o efeito da
infusdo continua de dexmedetomidina na fragdo expirada de
sevoflurano (FEse.,) em anestesia geral, monitorizada pela
analise bispectral do EEG (BIS).

METODO: Estudou-se, de modo prospectivo, 24 pacientes
adultos, de ambos os sexos, estado fisico ASA | e I,
submetidos a cirurgias eletivas sob anestesia geral,
monitorizados com ECG, PANI, SpO,, PerCO;,, FEseyo € BIS
Procedeu-se a mdugao venosa com alfentan/l (30 ug.kg’),
tiopental (5 mg.kg'") e vecurénio (0,1 mg.kg”') e intubacdo
traqueal. Iniciaram-se a administragcdo de sevoflurano
(manutengéo do BIS entre 40 e 60) a ventilagdo controlada
com volume corrente de 10 ml.kg" e a manutencdo da PerCO;
entre 35 e 45 mmHg. Na fase de manutengdo da anestesia,
apos 60 minutos da indugdo anestésica (Mey), foi iniciada a
infusédo continua de dexmedetomidina em 2 fases: infusdo
mlc:al{1 Hg. kg') em 20 minutos; e, infusdo de manutengéo (0,5
Hg.kg .h™'). A concentracdo de sevoflurano foi ajustada para
manter o valor de BIS entre 40 e 60. As variaveis de PA, FC,
FEsevo, SPO2, PerCO; e BIS foram avaliadas nos momentos
pré-indugéo (M.15), Mys, Mys, Mzs, M1o5 € M120.
RESULTADOS: A associagdo da dexmedetomidina a
anestesia geral com sevoflurano proporcionou redugédo
significativa (p < 0,05) da FEse,, de Mys (1,604 + 0,485) a M1¢s5
(1,073 +£0,457) e de M5 (1,604 £ 0,485) a M1 (1,159 £ 0,475).
As variaveis hemodindmicas analisadas apresentaram
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diferengas estatisticamente significantes com p < 0,05, mas
sem repercussoes clinicas.

CONCLUSOES: A assoctagao de dexmedetomidina em
infusdo continua (0,5 ug. kg .h’") & anestesia geral inalatéria
com sevoflurano, proporcionou redugao da fragdo expiratéria
de sevoflurano, com estabilidade hemodindmica.

Unitermos: ANALGESICOS: dexmedetomidina; ANESTE-
SICOS, Volatil: sevoflurano

SUMMARY

Magalhaes E, Govéia CS, Ladeira LCA, Espindola BV - Relati-
onship between Dexmedetomidine Continuous Infusion and
End-Tidal Sevoflurane Concentration, Monitored by Bispectral
Analysis

BACKGROUND AND OBJECTIVES: General inhalational an-
esthesia associated with intravenous agents provides analge-
sia and hypnosis of better quality. Dexmedetomidine is a
specific ap,-adrenergic agonist with these characteristics and is
known by providing hemodynamic stability. This study aimed at
evaluating the effects of dexmedetomidine continuous infusion
on end-tidal sevoflurane concentration (ETsey,) in general an-
esthesia, monitored by EEG spectral index (BIS).

METHODS: Participated in this prospective study 24 adult pa-
tients of both genders, physical status ASA | and Il submitted to
elective surgery under general anesthesia and monitored by
ECG, BP, SpO,, PerCO,, ETgeyo and BIS. lntravenous anesthe-
sia was induced with alfentanil (30 Hg. kg™'), thiopental (5
mg.kg™') and vecuronium (0.1 mg.kg'"), followed by tracheal
intubation. Then, sevoflurane (to maintain BIS between 40 and
60), controlled ventilation with tidal volume of 10 mL .kg”" and
PerCO, between 35 and 45 mmHg were started. During main-
tenance, 60 minutes after anesthetic induction (Tg), continu-
ous dexmedetomldlne infusion was started in 2 phases: initial
infusion (1 HY. kg') in 20 minutes; and maintenance infusion
(0.5 ug.kg’.h"). Sevoflurane concentration was adjusted to
maintain BIS between 40 and 60. BP, HR, ET ey, SpO,, PerCO,
and BIS were evaluated in the following moments before anes-
thetic induction (M.15), Mys, Mys, M7s, M105 and M.
RESULTS: The association of dexmedetomidine to general an-
esthesia with sevoflurane provided statistically significant
ETsevo decrease (p < 0.05) from Mys (1.604 £ 0.485) to M4os
(1.073 £ 0.457), and from Mys (1.604 + 0.485) to M1 (1.159 £
0.475). Hemodynamic parameters have shown statistically sig-
nificant differences (p < 0.05), however without clinical reper-
cussions.

CONCLUSIONS: The association of dexmedetomidine contin-
uous infusion (0,5 ug.kg'.h™") to inhalational anesthesia with
sevoflurane provided end-tidal sevoflurane concentration de-
crease while maintaining hemodynamic stability.

Key Words: ANALGESICS: dexmedetomidine; ANESTHETICS,
Volatile: sevoflurane
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INTRODUGAO

anestesia geral inalatéria quando combinada com
Aagentes anestésicos venosos adjuvantes possibilita
melhor qualidade de sedacgdo, hipnose e analgesia ' As
classes de farmacos com esses efeitos ja estabelecidas na
literatura compreendem o grupo dos benzodiazepinicos e
dos agentes opidides 3 Novas opcdes de agentes veno-
sos estdo sendo introduzidas na pratica clinica. O grupo de
agonistas ay-adrenérgicos possui propriedades promisso-
ras em relacao ao potencial de uso em Anestesiologia.
Os agonistas dos receptores a,-adrenérgicos possuem pro-
priedades benéficas quando utilizados em anestesia. Pro-
porcionam melhor estabilidade hemodindmica e adrenérgi-
caviaacgao simpatolitica, sedacéao, ansiodlise, redugcaodane-
cessidade de anestésicos e analgésicos e atenuacéo darigi-
dez muscular induzida por opidides, sem efeitos depresso-
res marcantes na ventilagdo. A agdo simpatolitica dos ago-
nistas a,-adrenérgicos nao se relaciona com alteragdes da
sintese, estocagem ou metabolismo de neurotransmissores
e é reversivel com agentes vasoativos, com antagonistas
destes receptores *° ou com a simples interrupgéo da sua
administracao.
Adexmedetomidina é um agonista seletivodosreceptores
az-adrenérgicos. Apresenta seletividade a,:01 maior que
aclonidina (1300:1 x 220:1) . Adexmedetomidina promo-
ve aredugaodos niveis plasmaticos de noradrenalina, se-
dacédo, analgesia, estabilidade hemodindmica (reducéo
da presséo arterial sistémica e da frequéncia cardiaca),
efeito antissialagogo, redugéo da presséao intra-ocular e
ndodeprime arespiracdo . As propriedades farmacociné-
ticas mostram uma meia-vida curtade 1,5 hora, rapido ini-
ciodeacao (inferiora5minutos)etempo paramaximo efei-
to em torno de 15 minutos ’.
Ousodadexmedetomidinaem anestesiatemsidorelaciona-
do amedicagao pré-anestésica, adjuvante em anestesia ge-
ral e como medicacéo pos-operatéria >%2. Como medicacéo
pré-anestésica e como adjuvante em anestesia geral a dex-
medetomidina reduz a necessidade de anestésicos e anal-
gésicos necessarios para a indu¢cado e manutencéo da anes-
tesia, assim como a atenuagéo da resposta adrenérgica ao
estimulo de intubagao traqueal *°.
A associagdo da dexmedetomidina como adjuvante a
anestesia geral inalatoria proporcionaria uma interacédo
farmacolégica sinergistica com redugao da concentragéo
de anestésico inalatério utilizado e, conseqliientemente,
menor potencial de toxicidade, estabilidade hemodinami-
ca (via efeito simpatolitico e analgésico), proporcionando
sedagdo, analgesia e pouca depressdo respiratéria no
despertar.
O objetivo do presente estudo foi avaliar a influéncia da infu-
sao continua de dexmedetomidina sobre a fragdo expirada
de sevoflurano (FE__ ) durante a manutengéo da anestesia
geral, monitorizada pela analise bispectral do eletroencefa-
lograma (BIS).
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METODO

Apds aprovacdo pelo Comité de Etica da instituigao, foram
estudados vinte e quatro pacientes de ambos os sexos, faixa
etariaentre 18 e 50 anos, estado fisico ASAl e ll, submetidos
a anestesia geral para cirurgia eletiva, apés consentimento
prévio e informado. Excluiram-se do trabalho pacientes com
disturbios reconhecidos da fungao renal, hepatica e cardia-
ca, portadores de obesidade modrbida e em uso de
medicacao anti-hipertensiva.

Como medicagéao pré-anestésica utilizou-se diazepam (10
mg) por viaoralnavésperaenamanhadodiadaoperacéo. A
monitorizagao incluiu eletrocardiografia continua (ECG),
pressao arterial ndo-invasiva (PANI), saturacao periférica
de oxigénio (SpOZ), fragéo expirada de diéxido de carbono
(PETCoz),fragéoinspirada de sevoflurano(Flsevo),fragéo ex-
pirada de sevoflurano (FEsevo) e analise do encefalograma
pelo indice bispectral.

ApO6s oxigenacédo prévia por 5 minutos, realizou-se a indugao
com administragéo venosa de alfentanil (30 ug.kg™), tiopental
(5mg.kg™')evecuronio (0,1mg.kg™). Apdsintubaciotraqueal
foi iniciada a administragdo do agente anestésico inalatério
sevoflurano com vaporizador calibrado. Os pacientes foram
ventilados mecanicamente com fragéo inspirada de oxigénio
(FiO,) de 0,95, fluxo de gases frescos de 2,5 I.min"" e volume
corrente de 10 ml.kg™', com freqiiéncia respiratéria ajustada
para manter a PerCO; entre 35 e 40 mmHg, usando sistema
respiratério circular, valvular, com absorvedor de CO..
Aprofundidade anestésica foi monitorizada com eletroence-
falograma (EEG), obtendo-se os valores de BIS (indice bis-
pectral), SEF 95% (freqliiéncia de margem espectral 95%),
SQl(indice de qualidade do sinal) e SR (percentual de tempo
nos ultimos 63 segundos em que o EEG registrou amplitudes
inferiores a5 yV) por meio de eletrodos acoplados em moni-
tor especifico (“Aspect”). A profundidade da anestesia foi
controlada, variando-se a concentragao administrada de se-
voflurano para a manutencao dos valores de BIS entre 40 e
60. Aanalise de gasesfoirealizada pormonitorespecifico.

A solugao de cloridrato de dexmedetomidina foi preparada
peladiluigdode 2 mldo produto nasuaapresentacao original
(200 pg por frasco) em 48 ml de solugéo fisioldgica a 0,9%,
originando uma concentragao final de 4 pg.ml'1.

No decorrer da anestesia, a avaliagao foi realizada em inter-
valos nos quais se estudou a influéncia da associagcédo dain-
fusdovenosadecloridratode dexmedetomidina. No primeiro
intervalo de estudo (Mg a Mgo) - compreendido entre o inicio
dainducao da anestesia (My) até sessenta minutos (Mg) - a
manutencao da anestesia foi feita com sevoflurano em con-
centracgdo suficiente para a manutencgéo do valor do BIS en-
tre40e60. Nosegundointervalo de estudo (Mgo a Mgp) - com-
preendidoentre otempo de sessentaminutos (Mgo) até oiten-
ta minutos (Mgo) apos a indugdo anestésica - realizou-se a
manutengdo da anestesia com sevoflurano e cloridrato de
dexmedetomidina, na dose de 1 pg.kg'1 durante vinte minu-
tos, procurando-se manter a concentragéo de sevoflurano
ajustadaparaamanutencdodovalordoBISentre40e60.No
terceiro intervalo de estudo (Mgy a M4s0) - compreendido en-
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tre otempo de oitenta minutos (Mgo) até cento e cinqlienta mi-
nutos (Ms0) apés aindugado anestésica-aanestesiafoiman-
tida com sevoflurano e cloridrato de dexmedetomidina, em
infusdo de 0,5 ug.kg'.h”', procurando-se manter a
concentracao de sevoflurano ajustada para a manutencgéo
do valor do BIS entre 40 e 60.

Os pacientes foram mantidos conforme descrito até o fim do
procedimento anestésico-cirdrgico e permaneceram moni-
torizados como previamente mencionado. AFls.y, foi ajusta-
da com o intuito de se manter estabilidade de hipnose até o
fim do procedimento.

Ao término do procedimento cirurgico, o anestésico inalato-
riosevofluranofoidescontinuado, assimcomoainfuséocon-
tinua de dexmedetomidina. Administrou-se atropina (0,02
mg.kg™") e neostigmina (0,04 mg.kg™") para reversao do blo-
queio neuromuscular.

As variaveis: pressdo arterial sistélica (PAS), presséo arte-
rialdiastdlica (PAD), frequéncia cardiaca (FC), FEsevo, Flsevo,
Sp0O,, PerCO; e BIS foram avaliadas quinze minutos antes
da inducao anestésica (M.15), durante a inducao anestésica
(Mg) e a cada quinze minutos apods a inducao anestésica
(M1s, M3o, Mys, Mgo, M7s, Mgg, M10s, M120, M135 & M150)-

O tratamento estatistico foi realizado pelos testes de Wilco-
xon, tde Student, Duncan, ANOVA e ANOVA n&o-paramétri-
co, sendo considerado estatisticamente significativo um va-
lor de p < 0,05.

RESULTADOS

Amédiadeidade dapopulagdoemestudofoide 32,77 +9,59
(anos), peso de 61,72 + 11,25 (kg), sendo 10 pacientes do
sexomasculinoe 14 dosexofeminino. Emrelagdoaos proce-
dimentos cirurgicos houve predominancia de cirurgia otolo-
gica(Tabelal). Asmedidas de BIS, SEF 95%, SR e SQl estdo
expostos na tabela Il.

Tabela |l - Distribuicao da Populagdo em Relagao aos Proce-
dimentos Cirurgicos

Procedimentos Cirurgicos Numero de Pacientes

Mastectomia 1
Nefrectomia
Ureteroscopia
Microcirurgia transfenoidal
Tireoidectomia parcial

Septoplastia

O =~ N =2 4

Presséo Arterial
(2} [e ]
o o
1 /\
o
>
o

Timpanoplastia

-
-

Timpanomastoidectomia

O valor do BIS, mantido entre 40 e 60 durante todo o experi-
mento, ndo mostrou variagdes importantes (Tabela Il) na
comparagaode valores prévios (intervalo My a Mg) e posteri-
ores (intervalo Mgg @ Mys50) a associagdo de infusdo venosa
continua de dexmedetomidina.

Os valores de freqliiéncia cardiaca e pressao arterial nao
apresentaramdiferengas estatisticamente significativasnos
periodos de My a Mgo € de Mgo a M450 (Figuras 1 e 2).
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Tabela Il - Parametros de Analise do EEG

Momentos BIS SEF 95% SR sal

M.15 96,96 + 1,00 20,72+6,32 0,00+0,00 42,86+ 17,40
Mo 61,68 £22,27 16,59+6,09 0,21+1,02 70,09 + 24,46
Mis 4467 +7,99 1590+229 0,75+3,67 92,91+10,42
Mo 47,42 +6,46 17,05+1,88 0,00+0,00 92,55+6,01

Mas 4575+7,64 16,96+224 0,04+0,20 93,23+7,23
Mo 47,71 £8,73 16,97+1,83 0,63+2,16 89,95+ 18,16
Mzs 40,13 +8,64 1514+226 133+6,12 92,59+7,66
Mgo 4438 £7,06 14,94+238 0,00+0,00 91,95+10,49
Mios 4521+11,70 1514+226 0,00+0,00 89,41+ 13,80
Miz2o 41,71 £8,24 1490+218 0,04+0,20 90,18+ 13,26
Mizs 45,00+8,37 16,00£2,76 0,00+0,00 94,64 +5,69
Miso 50,24 £12,78 16,57 +2,79 0,22+0,67 91,32+9,42

BIS: indice bispectral; SEF 95%: margem de freqliiéncia espectral 95%;
SR: taxa de supressdo; SQI: indice de qualidade de sinal
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Figura 1 - Variagdo de Parametros Hemodinamicos (frequéncia
cardiaca) durante Anestesia Geral Inalatéria com Sevoflura-
no, antes (Mg a Mgo) € apos (Mg @ M150) Associagao de Infusédo
Venosa Continua de Dexmedetomidina; p > 0,05

160

140 PAS
120 4

100 +

M.15 Mis Mys Mzs Migs  Mias

Momentos

Figura 2 - Variagéo de Par@metros Hemodinamicos (pressao arterial)
durante Anestesia Geral Inalatéria com Sevoflurano, antes
(Mo @ Mgo) € apds (Mg @ M1so) Associagéo de Infusdo Venosa
Continua de Dexmedetomidina; p > 0,05
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Durante o estudo, houve redugéo da FEg.,, apds a associa-
¢aodainfusdovenosade dexmedetomidina (Mg aMeox Mg a
Mys0) (Figura 3). Comparagéo entre os valores de FEge,, (Fi-
gura4)nos momentos Mys X M4s5 (p=0,0001), Mgs x M43 (p =
0,005) e M1g5 x My20 (p =0,417) mostraram reducéo estatisti-
camente significativa da FEg.,, nestes tempos do estudo.

FEsevo

Momentos

Figura 3 - Variagédo da Fragéo Expirada de Sevoflurano (FEseyo) du-
rante Anestesia Geral Inalatéria, antes (Mg a Mg) € apds (Mg a
Mis0) @ Associagao de Infusdo Venosa Continua de Dexmede-
tomidina; * p < 0,05

2,00 7
1,60

1,60 A

1,20 - 1,07

FESSVO

0,80

0,40

Mys Mio5 M0

Momentos

Figura 4 - Avaliagdo da Redugao da Fracao Expirada de Sevoflura-
no (FEsevo), antes (Mys) e apos (M4os € M120) a Associagao de
Infusdo Venosa Continua de Dexmedetomidina; p < 0,05

DISCUSSAO

Adexmedetomidina € um agente alfa,-agonista seletivocom
acao analgésica, sedativa e simpatolitica. A sua compara-
¢ao com a clonidina mostra um perfil farmacocinético ade-
quado a infusédo venosa continua e uma especificidade em
relacao ao receptor alfa,:alfa; de 1300:1, comparado com a
da clonidina de 220:1 8. O mecanismo de acao envolve a ati-
vacgaodereceptores acoplados avarios tipos de proteinas G,
deacordocomo subtipodereceptorelocalizagdo. Os recep-
tores estdodistribuidos no/ocusceruleus,nocornodorsalda
medula espinhal, e, provavelmente, em locais periféricos e
supra-espinhais .
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N&o se observaram episédios de bradicardia e hipertenséo
arterial comoregime descrito de infusdo venosa continuade
dexmedetomidina. Ndo se observou também hipotensao ar-
terial durante este regime de infuséo.

Autores ja haviam relatado redugéo do consumo de agentes
anestésicos apos a associagao da infusdo venosa continua
de dexmedetomidina. Aanta e col. documentaram redugéao
do consumo de tiopental °. Os mesmos autores observaram
reducdo de 47% da CAM de isoflurano apds associacao de
infusdo venosa continua de dexmedetomidina '°. Fragen e
col. observaramredugéode 17% da CAM de sevofluranoem
pacientes comidades entre 55e 70 anos ', enquanto Nunes
e col. observaram redugéao de 58,22% da CAM do sevoflura-
no '2. Neste trabalho, observou-se, em média, redugao de
33,12% da FEgevo. Existe assim, alguma divergéncia quanto
a capacidade daredugao de consumo do agente anestésico
inalatério sevoflurano pela dexmedetomidina.

No presente estudo a monitorizacao do nivel de consciéncia
(analise do eletroencefalograma), valido para a analise da
profundidade de hipnose com uso isolado de sevoflurano ou
com a associacao deste com dexmedetomidina, permitiu ex-
cluir o viés da analise da profundidade anestésica por para-
metros hemodinamicos. Estes sdo alterados pelainfusdo de
dexmedetomidina, pois esta proporciona redugao da pres-
sao arterial e da freqiiéncia cardiaca. Manteve-se monitori-
zado continuamente o nivel de consciéncia, com conse-
quente seguranga em se reduzir a FEge,, Sem que houvesse
odespertar do paciente. Observou-se que a associagéo dos
dois agentes ndo determinou aprofundamento inadequado
do plano anestésico. Amonitorizagéo porintermédio do BIS,
SR, SQl e SEF 95% permitiu medir a influéncia da dexmede-
tomidina na hemodinamica dos pacientes quando
submetidos a associagédo desta com sevoflurano.

A associagao de dexmedetomidina em infusdo continua a
anestesia geral inalatéria com sevoflurano proporcionou es-
tabilidade hemodinamica e redug¢ao da concentragao alveo-
lar minima de sevoflurano demonstrada pela redugao esta-
tisticamente significativa da FE

sevo’

Relationship between Dexmedetomidine
Continuous Infusion and End-Tidal
Sevoflurane Concentration, Monitored by
Bispectral Analysis

Edno Magalhaes, TSA, M.D.; Catia Sousa Govéia, TSA,
M.D.; Luis Claudio de Araujo Ladeira, M.D.; Beatriz Vieira
Espindola, M.D.

INTRODUCTION
General inhalational anesthesia associated with adjuvant
intravenous agents provides better sedation, hypnosis and

analgesia ' Drugs with such effects already established in
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the literature include benzodiazepines and opioids '°. New
intravenous agents are being introduced in the clinical prac-
tice. Alpha,- adrenergics have a promising potential in Anes-
thesiology.

Alpha,-adrenergic receptor agonists have beneficial proper-
ties when used in anesthesia. They provide better
hemodynamic and adrenergic stability via sympatholytic ac-
tion, sedation, anxiolysis, decreased anesthetic and analge-
sic consumption and attenuation of opioid-induced muscle
stiffness, without marked ventilatory depressing effects.
Sympatholytic action of a,-adrenergic agonists is not related
tochangesinneurotransmitter synthesis, storage ormetabo-
lism, andis reversible with vasoactive agents, antagonists of
these receptors *° or simply by withdrawing the drug.
Dexmedetomidine is a selective a;-adrenergic receptor ago-
nist with a:aq selectivity higher than clonidine (1300:1 x
220:1) ¢ Dexmedetomidine promotes norepinephrine
plasma levels decrease, analgesia, hemodynamic stability
(decreased systemic blood pressure and heart rate),
anti-sialogogue effect, decreased intraocular pressure with-
out depressing breathing 7. Pharmacokinetic properties
show 1.5 hours half-life, fast onset (less than 5 minutes) and
peak effect in approximately 15 minutes &
Dexmedetomidine in anesthesia has been related to
preanesthetic medication, general anesthesia adjuvant and
postoperative medication 568 As preanesthetic medication
and general anesthesia adjuvant, dexmedetomidine de-
creases the need for anesthetics and analgesics adminis-
tered foranestheticinduction and maintenance, as well as at-
tenuates adrenergic response to tracheal intubation >°.
Dexmedetomidine as general inhalational anesthesia
adjuvant provides synergistic pharmacological interaction
withdecreasedinhalational anestheticconcentrationand, as
a consequence, lower toxicity potential and better
hemodynamic stability (via sympatholytic and analgesic ef-
fects), providing sedation, analgesia and minor respiratory
depression at emergence.

This study aimed at evaluating the influence of
dexmedetomidine continuous infusion on end-tidal
sevoflurane concentration (ETsgvo) during general anesthesia,
monitored by EEG bispectral index (BIS).

METHODS

After the Hospital’s Ethics Committee approval and their in-
formed consent, participated in this study 24 patients of both
genders, physical status ASA | and Il, aged between 18 and
50years, submittedtoelective surgeriesundergeneralanes-
thesia. Exclusion criteria were known kidney, liver and heart
function disorders, morbid obesity and anti-hypertensive
drugs.

Patients were premedicated with oral diazepam (10 mg) the
day before surgery and in the surgery morning. Monitoring
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consisted of continuous ECG, noninvasive blood pressure
(NIBP), pulse oximetry (SpO,), CO, expiredfraction (PerCO,),
sevoflurane inspired fraction (IFsgvo), sevoflurane expired
fraction (EFsevo), and EEG analysis by bispectral index.
After previous oxygenation for 5 minutes, anesthesia was in-
duced with intravenous alfentanil (30 pg.kg'1), thiopental (5
mg.kg™') and vecuronium (0.1 mg.kg'). Inhalational
sevoflurane was started after tracheal intubation with cali-
brated vaporizer. Patients were mechanically ventilated with
0.95 oxygen inspired fraction (FiO,), 2.5 L.min™' fresh gas
flow and 10 mL.kg’1 tidal volume, with respiratory rate ad-
justed to maintain Pe1CO, between 35 and 40 mmHg, using
circle system with CO, absorber.

Anesthetic depth was monitored by EEG and BIS (bispectral
index), SEF 95% (spectral edge frequency 95%), SQl (signal
quantity index) and SR (time percentage in the last 63 sec-
onds when EEG has recorded amplitudes below 5 pV) were
obtained with electrodes coupled to specific monitor (“As-
pect”’). Anesthetic depth was controlled by varying
sevoflurane concentration to maintain BIS between 40 and
60. Gases were analyzed by a specific monitor.
Dexmedetomidine solution was prepared by diluting 2 mL of
the original product presentation (200 pg by vial) in 48 mL of
0.9% saline solution, with afinal concentration of 4 ug.mL™).
During anesthesia, evaluation was performed in intervals in
which the influence of intravenous dexmedetomidine infu-
sion was observed. During the firstinterval (Mg to Mg) - from
anesthetic induction (My) to sixty minutes (Mgo) - anesthesia
was maintained with sevoflurane in concentrations able to
maintain BIS between 40 and 60. During the second interval
(Mgo to Mgo) - sixty (Meo) to eighty (Mgo) minutes after anes-
thetic induction - anesthesia was maintained with
sevoflurane and 1 ug.kg™' dexmedetomidine for twenty min-
utes, with sevoflurane concentration adjusted to maintain
BISbetween40and60. Duringthethirdinterval (Mgoto M4s0) -
eighty (Mgo) to one hundred and fifty (M450) minutes after an-
esthetic induction - anesthesia was maintained with 0.5
ug.kg™”'.h" dexmedetomidine infusion, with sevoflurane con-
centration adjusted to maintain BIS between 40 and 60.
Patients were maintained as described until anesthetic-sur-
gical procedure completion and remained monitored as pre-
viously described. IFsgyo was adjusted to maintain hypnotic
stability until procedure completion.

Atsurgery completion, inhalational sevoflurane and continu-
ous dexmedetomidine infusion were withdrawn. Atropine
(0.02 mg.kg'1)and neostigmine (0.04 mg.kg™') were adminis-
tered for neuromuscular block recovery.

Systolic blood pressure (SBP), diastolic blood pressure
(DBP), heart rate (HR), EFsgvo, IFsevo, SpO,, PerCO, and
BIS were evaluated fifteen minutes before induction (M.5), at
induction (My) and every 15 minutes after anesthetic induc-
tion (M1s, M3o, M4s, Mgo, M75, Mgg, M1gs, M120 M135 gnd M1s0)-
Wilcoxon’s, Student’s t, Duncan’s, ANOVAand non-paramet-
ric ANOVA tests were used for statistical analysis, consider-
ing significant p < 0.05.
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RESULTS

Meanagewas 32.77 +9.59 (years), mean weightwas 61.72 +
11.25 (kg) and there were 10 males and 14 females.
Otological surgery was the most frequent surgical proce-
dure (Tablel). BIS, SEF 95%, SR and SQl results are shown
in table II.

Table | - Population Distribution by Surgical Procedures

Surgical Procedures Number of Patients

Mastectomy 1
Nefrectomy 1
Ureteroscopy 1
Transphenoidal Microsurgery 1
Partial thyroidectomy 2
Septoplasty 1
Timpanoplasty 6
Timpanomastoidectomy 1

Table Il - EEG Parameters Analysis

Moments BIS SEF 95% SR saQl

M.15 96.96+1.00 20.72+6.32 0.00+0.00 42.86+17.40
Mo 61.58 £22.27 16.59+6.09 0.21+£1.02 70.09 = 24.46
Mis 4467799 1590+£229 0.75+3.67 92.91+10.42
Mo 47.42+646 17.05+188 0.00+0.00 92.55+6.01

Mys 45.75+764 16.96+224 0.04+0.20 93.23x7.23

Mo 47.71+£8.73 1697+183 0.63+2.16 89.95+18.16
Myzs 40.13+8.64 1514+226 1.33+6.12 92.59+7.66
Mgo 4438 +7.05 1494+238 0.00+x0.00 91.95%10.49
Mios 4521+11.70 15614+226 0.00+£0.00 89.41+13.80
M2 41.71+£824 1490+218 0.04+0.20 90.18+13.26
Mizs 45.00£8.37 16.00£2.76 0.00+0.00 94.64 +5.69
Miso 50.24 +12.78 16.57+2.79 0.22+0.67 91.32+9.42

BIS: bispectral index; SEF 95%: spectral frequency margin 95%; SR: sup-
pression rate; SQI: signal quality index

BIS, maintained between 40 and 60 throughout the experi-
ment has not shown major variations (Table II) when compar-
ing values before (Mg to Mgo) and after (Mgo to M450) the associ-
ation of intravenous dexmedetomidine continuous infusion.
Heart rate and blood pressure were not statistically different
in moments My to Mgo and Mgo to M45 (Figures 1 and 2).
TherehasbeenEF,.,,decrease afterthe association ofintra-
venous dexmedetomidine infusion (My to Mgo X Mg to M1s50)
(Figure 3). Comparison of EF seyo (Figure 4)intimes MysxM1os
(p =0.0001 ), M45X M120 (p = 0005) and M105X M120 (p =0.41 7)
has shown statistically significant EFse,, decrease.
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Figure 1 - Hemodynamic Parameters Variation (heart rate) during
General Inhalational Anesthesia with Sevoflurane, before (Mg
to Mgo) and after (Mgo to Mys50) the Association of Intravenous
Dexmedetomidine Continuous Infusion; p > 0.05
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Figure 2 - Hemodynamic Parameters Variation (blood pressure) du-
ring General Inhalational Anesthesia with Sevoflurane, before
(Mg to Mgo) and after (Mg to M450) the Association of Intrave-
nous Dexmedetomidine Continuous Infusion; p > 0.05
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Figure 3 - Sevoflurane Expired Fraction variation (EFse,) during
General Inhalational Anesthesia with Sevoflurane, before (Mg
to Mgo) and after (Mg to Mys50) the Association of Intravenous
Dexmedetomidine Continuous Infusion; * p < 0.05
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RELATIONSHIP BETWEEN DEXMEDETOMIDINE CONTINUOUS INFUSION AND
END-TIDAL SEVOFLURANE CONCENTRATION, MONITORED BY BISPECTRAL ANALYSIS
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Figure 4 - Evaluation of Sevoflurane Expired Fraction Decrease
(EFsevo), before (Mys) and after (M495s and My,0) the Association
of Intravenous Dexmedetomidine Continuous Infusion; p <0.05

DISCUSSION

Dexmedetomidine is a selective a,-agonist with analgesic,
sedative and sympatholytic effects. As compared to
clonidine, ithas adequate pharmacokinetic profile for contin-
uous intravenous infusion and 1300:1 specificity for a:aq
(clonidine = 220:1) °. Its action mechanism involves the acti-
vation of different receptors coupled to several G protein
types, according to receptor sub-group and location. Recep-
tors are distributed in locus ceruleus, spinal cord dorsal horn
and, possibly, in peripheral and supra-spinal sites .

There have been no bradycardia, arterial hypertension or
hypotension with the described regimen of intravenous
dexmedetomidine continuous infusion.

Several authors had alreadyreported anestheticagents con-
sumption decrease after the association of intravenous
dexmedetomidine continuousinfusion. Aantaetal. have doc-
umented decreased thiopentalconsumptiong.Thesame au-
thors have observed 47% isoflurane MAC decrease after the
association of intravenous dexmedetomidine continuous in-
fusion '°. Fragenetal. have observed 17% sevoflurane MAC
decreasein patients aged 55to 70 years ", while Nunes et al.
have observed 58.22% sevoflurane MAC decrease '2. In our
study there has been mean 33.12% EF..,, decrease. So,
there is some divergence as to dexmedetomidine’s ability to
decrease inhalational sevoflurane consumption.
Consciousness level monitoring in our study (EEG analysis),
valid for hypnosis depth analysis both with sevoflurane alone
or with the association of dexmedetomidine, has allowed to
rule out the bias of anesthetic depth evaluation by
hemodynamic parameters, which are changed by
dexmedetomidine infusion because it promotes blood pres-
sure and heart rate decreases. Consciousness level was
continuously monitored with consequent safety in decreas-
ing EFsevo Without patients’emergence. It has been observed
thatthe association of both agents has notdetermined inade-
quate anesthetic depth. BIS, SR, SQl and SEF 95% monitor-
ing has allowed the evaluation of the influence of
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dexmedetomidine in hemodynamic parameters of patients
submitted to dexmedetomidine/sevoflurane association.
The association of dexmedetomidine continuous infusion to
general inhalational anesthesia with sevoflurane has pro-
vided hemodynamic stability and has decreased sevoflurane
minimum alveolar concentration shown by statistically signif-
icant EFse,, decrease.
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RESUMEN

Magalhaes E, Govéia CS, Ladeira LCA, Espindola BV - Rela-
cién entre la Infusién Continua de Dexmedetomidina y la Frac-
cion Expirada de Sevoflurano Monitorizada por el indice Bis-
pectral

JUSTIFICATIVA Y OBJETIVOS: La asociaciéon de agentes
venosos a la anestesia general inhalatoria proporciona mejor
cualidad de analgesia e hipnosis. La dexmedetomidina es un
agonista especifico alfa,-adrenérgico con estas caracteristicas
y reconocida por proporcionar estabilidad hemodinamica. El
objetivo del estudio fue evaluar el efecto de la infusién continua
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de dexmedetomidina en la fraccidon expirada de sevoflurano
(FEsevo) €n anestesia general, monitorizada por el analisis
bispectral del EEG (BIS).

METODO: Se estudié, de modo prospectivo, 24 pacientes
adultos, de ambos sexos, estado fisico ASA |y Il, sometidos a
cirugias electivas sobre anestesia general, monitorizados con
ECG, PANI, SpO,, PerCO,, FEgsevo y BIS. Se procedié a la
induccién venosa con alfentanil (30 pg.kg'), tiopental (5
mg.kg'") y vecuronio (0,1 mg.kg™") e intubacion traqueal. Se
iniciaron la administracion de sevoflurano (manutencion del
BIS entre 40 y 60), la ventilacién controlada con volumen
corriente de 10 ml. kg" y la manutencién de la PerCOjentre 35
y 45 mmHg. En la fase de manutencién de la anestesia,
después de 60 minutos de la induccion anestésica (Mgy), fue
iniciada la infusién continua de dexmedetomidina en 2 fases:
infusion inicial (1 ug.kg™') en 20 minutos; e, infusion de
manutencion (0,5 ug.kg'.h""). La concentraciéon de
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sevoflurano fue ajustada para mantener el valor de BIS entre
40y 60. Las variables de PA, FC, FEseyo, SpO,, PerCO, y BIS
fueron evaluadas en los tiempos pré-inducion (M.;5), M5, Mys,
Mzs, Mios y Mi20.

RESULTADOS: La asociacion de la dexmedetomidina a la
anestesia general con sevoflurano proporciono reduccién
significativa (p < 0,05) de la FEse,, de Mys (1,604 + 0,485) a M4¢5
(1,073 +0,457) y de My5 (1,604 £ 0,485) a M40 (1,159 £ 0,475).
Las variables hemodinamicas analizadas presentaron
diferencias estadisticamente significantes con p < 0,05, mas
sin repercusiones clinicas.

CONCLUSIONES: La asociaciéon de dexmedetomidina en
infusion continua (0,5 ug.kg'.h’") a la anestesia general
inhalatoria con sevoflurano proporcioné reducciéon de la
fraccion expiratoria de sevoflurano, con estabilidad
hemodinamica.
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