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RESUMO

Lemes ET, Van Der Fritz F, Homrich PHP, Stolz AP, Freitas JCM, Fortis
EAF — Clonidina por Via Venosa no Pré-Operatério do Tratamento
Cirlrgico de Catarata: Avaliagéo do Beneficio Clinico.

JUSTIFICATIVA E OBJETIVOS: A clonidina tem sido utilizada na
anestesia por acrescentar propriedades analgésicas e sedativas,
e proporcionar maior estabilidade hemodinamica com reducéo da
press&o intra-ocular. Este estudo avalia os efeitos clinicos da
clonidina (2,5 ug.kg*), por via venosa, na pressao intra-ocular
(PIO), na hemodindmica e na recupera¢do pds-anestésica do tra-
tamento cirdrgico de catarata.

METODOS: Realizou-se ensaio clinico duplamente encoberto,
controlado por placebo e com distribuicdo aleatéria, que incluiu pa-
cientes que fossem realizar operacdo de catarata sob bloqueio
peribulbar. Apés monitoracdo, Momento 0 (M0), eram realizadas
medidas iniciais de PIO, presséo arterial média (PAM), freqliéncia
cardiaca (FC), SpO, e o grau de sedac¢do (Ramsay), e entdo ad-
ministrado placebo (Grupo P) ou clonidina (Grupo C) por via ve-
nosa. Trinta minutos apds, Momento 1 (M1), eram repetidas as
medidas, e novamente ao término da operagdo, Momento 2 (M2).

RESULTADOS: Entre MO e M1, houve diminui¢&o diferente da PIO,
14,5% no Grupo C e 5,25% no P (p = 0,01), mantendo suas médi-
as reduzidas até M2. A PAM do Grupo C diminuiu 17% de MO a M1
e aumentou 3,5% no Grupo P (p < 0,001), com recuperacdo da PAM
do Grupo C até M2 (p = 0,17). A FC diminuiu 6,4% no Grupo C e
1% no Grupo P (p = 0,1) de MO a M1. Houve aumento da sedagc&do
no Grupo C em relagéo ao P (p < 0,001), porém sem ocorréncia
de depressao respiratoria. O RR de hipertensao arterial no intra-
operatério do Grupo C foi 0,657 (1C95% 0,517 a 0,835), p < 0,01.
Né&o houve diferencas em relagdo a incidéncia de taquicardia,
hipoxemia, hipotenséo arterial, nem retardo da alta hospitalar.
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CONCLUSOES: A clonidina, nas condigdes deste estudo, foi um
farmaco seguro e diminuiu a PIO e o risco de hipertensao arterial
intra-operatodria sem retardar a alta hospitalar.

Unitermos: ANALGESICOS: clonidina; CIRURGIA, Oftalmoldgica:
catarata, facectomia, facoemulsificacdo, pressao intra-ocular;
SEDACAO: venosa.

SUMMARY

Lemes ET, Van Der Fritz F, Homrich PHP, Stolz AP, Freitas JCM,
Fortis EAF — Preoperative Intravenous Clonidine in the Surgical
Treatment of Cataracts: Evaluation of the Clinical Benefits.

BACKGROUND AND OBJECTIVES: Clonidine has been used in
anesthesia for its sedative and analgesic properties, and to achieve
greater hemodynamic stability with reduction in intra-ocular
pressure. This study evaluated the clinical effects of intravenous
clonidine (2.5 ug.kg?) on the intra-ocular pressure (IOP), hemo-
dynamic parameters, and post-anesthetic recovery in the surgical
treatment of cataract.

METHODS: This is a randomized, double-blind, placebo-con-
trolled study that included patients undergoing cataract surgery
under peribulbar block. After placement of monitoring devices,
baseline (MO0) values of IOP, mean arterial pressure (MAP), heart
rate (HR), SpO,, and the degree of sedation (Ramsay) were
determined. Afterwards, placebo (Group P) or clonidine (Group C)
was administered intravenously. After 30 minutes, at Moment 1
(M1), measurements were repeated, and once again at the end of
the surgery, at Moment 2 (M2).

RESULTS: The change in IOP between M0 and M1 was different
for both groups, 14.5% in Group C and 5.25% in Group P (p = 0.01),
and the means remained reduced until M2. Mean arterial pressure in
Group C showed a 17% reduction from MO to M1 and increased 3.5%
in Group P (p < 0.001) and in Group C it showed a recovery at M2
(p = 0.17). The heart rate decreased 6.4% in Group C and 1% in
Group P (p = 0.1) from MO to M1. There was a greater sedation in
Group C when compared with Group P (p < 0.001) but there was
no cases of respiratory depression. The relative risk of intraope-
rative hypertension was 0.657 (Cl 95% 0.517 to 0.835) in Group C,
p < 0.01. Differences in the incidence of tachycardia, hypoxemia,
hypotension, and increased hospital staying were not observed
between both groups.

CONCLUSIONS: Clonidine, under the conditions of the present study,
showed to be a safe drug and decreased IOP and the intraoperative
risk of hypertension without delaying hospital discharge.

Key Words: ANALGESICS: clonidine; SEDATION: intravenous;
SURGERY, Ophthalmologic: cataracts, fasciectomy, phacoemulsi-
fication, intra-ocular pressure.
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INTRODUCAO

A clonidina, agonista de receptores alfa,-adrenérgicos de
acao central, tem sido utilizada na pratica anestésica pelas
suas propriedades analgésicas e sedativas? e por propor-
cionar maior estabilidade hemodinamica perioperatoria
em pacientes hipertensos®®. Sua capacidade de diminuir
a atividade simpatica reduz a liberacdo de noradrenalina,
diminuindo a isquemia miocardica perioperatéria e a mor-
talidade poés-operatéria de pacientes cardiopatas subme-
tidos a procedimentos cirlrgicos ndo-cardiacos”®. Em
procedimentos oftalmoldgicos tem sido usada como medi-
cacao pré-operatdria por promover redugao da presséo
intra-ocular (P10) e atenuar o aumento da PIO a laringos-
copia e a intubagao traqueal®*®. Na dose de 5 pg.kg?, a clo-
nidina reduziu a resposta a atropina frente a episddios de
bradicardia, o que ndo se observou em doses menores que
2,5 pg.kg* 2.

E sabido que a presso intra-ocular elevada em operagées
de catarata dificulta o procedimento cirirgico e aumenta o
risco de complicagBes, como perda vitrea, prolapso de iris
ou lentes e hemorragias. Assim, a reducdo controlada da
PIO é reconhecida como parte essencial de uma boa anes-
tesia para operacdes intra-oculares.

Ha evidéncias da reducgdo da PIO e da pressao arterial (PA)
com o uso da clonidina administrada por via oral, porém a
literatura carece de dados sobre a administragdo por via ve-
nosa.

Este estudo objetivou avaliar os efeitos da clonidina por via
venosa, administrada no pré-operatério, na PIO, na hemodina-
mica e verificar a repercussdo de sua propriedade sedativa
na recuperagdo pés-operatéria e no tempo de permanéncia
na sala de recuperacédo pos-anestésica (SRPA) de pacien-
tes submetidos a tratamento cirlrgico de catarata.

METODOS

Ap6s aprovacéo pela Comissdo de Etica do Hospital de Cli-
nicas de Porto Alegre (HCPA), foi realizado um ensaio clinico
duplamente encoberto, placebo controlado e com distribui-
¢do aleatdria, no qual foram incluidos 68 pacientes ambu-
latoriais maiores de 18 anos, admitidos para realizacao de
tratamento cirargico eletivo de catarata sob anestesia regi-
onal, que concordaram e assinaram o termo de consenti-
mento livre e esclarecido (TCLE). Foram excluidos todos os
pacientes que, por qualquer motivo, estivessem utilizando
clonidina, antipsicéticos, antidepressivos triciclicos, bloquea-
dores do canal de calcio, litio, inibidores da MAO ou que se
recusaram a participar do estudo. Foram excluidos, ainda,
pacientes com bloqueio atrioventricular ou blogueio de ramo
ao eletrocardiograma, ou pacientes que apresentassem
pressao arterial sistélica inicial < 100 mmHg e/ou FC ini-
cial < 50 bpm no pré-operatorio.

A distribuicdo aleatéria do estudo foi realizada pelo uso de
farmacos ndo-identificados pelos pesquisadores. As ampo-
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las contendo clonidina ou placebo utilizadas eram idénticas
em forma, tamanho, coloracéo e rétulo, diferenciadas por um
cédigo numerado de 1 a 200, impresso nos roétulos brancos
de cada ampola. Esse encobrimento dos farmacos foi obtido
apos nossa solicitagdo a empresa Cristalia®, que comercia-
liza a clonidina disponivel no HCPA. A tabela de identificacéo
das ampolas foi entregue ao pesquisador coordenador do
projeto e aberta apds a concluséo da coleta de dados. Apds
a identificac8o dos farmacos os pacientes foram divididos em
dois grupos. O Grupo C recebeu doses de 2 a 2,5 ug.kg? de
clonidina por via venosa, com limite maximo de 150 pg, e o
Grupo P que recebeu placebo.

A monitoracdo hemodindmica constou de eletrocardiogra-
ma (ECG), pressao arterial média ndo-invasiva automatica
(PAM) e oximetro de pulso (SpO,), registrados pelo monitor
Dixtal® 2010.

Apo6s puncgédo venosa, foram registrados os dados basais na
sala de preparo (Momento 0 — MO) de todas as variaveis mo-
nitoradas: grau de sedacgéo pela escala de Ramsey, PAM,
FC, SpO, e PIO. A seguir, as medicacdes codificadas em es-
tudo foram administradas pelo anestesiologista pesquisador,
gue ignorava o farmaco administrado. Trinta minutos ap6s
administrada a medicacdo, Momento 1 (M1), foram nova-
mente registradas as variaveis monitoradas e realizado o
bloqueio peribulbar com 80 mg a 100 mg de ropivacaina a
1% associada a hialuronidase 320 Ul a 400 Ul, com seda-
¢do prévia com propofol na dose de 0,5 a 1,5 mg.kg™.
Todos os pacientes receberam tenda de O, durante a opera-
¢do. No intra-operatério, as variaveis hemodinamicas foram
acompanhadas e registradas. Ao término da intervencao ci-
rdrgica, Momento 2 (M2), repetiu-se o registro das variaveis
monitoradas.

Dois examinadores que ignoravam a medica¢do adminis-
trada aferiram a PIO em ambos os olhos, em decubito dor-
sal, com 0 mesmo tondmetro de aplanacdo de Perkins, em
MO e M1, e no olho nédo-operado em M2.

Depressao respiratoria foi considerada quando fosse atin-
gida freqlUéncia respiratéria 10 rpm e hipoxemia quando
SpO, < 90%. Hipotensé&o arterial foi considerada quando fos-
se atingida PAM < 60 mmHg ou 30% menor do que a basal
e hipertenséo arterial quando atingida PAM > 115 mmHg ou
30% maior do que a basal. Diagnosticou-se taquicardia
quando a freqliéncia cardiaca fosse superior a 100 bpm ou
30% maior do que a basal e bradicardia quando inferior
a 50 bpm ou 30% menor do que a basal. Sedagéo leve foi
considerada quando o paciente atingisse escore de 3 na
escala de Ramsay e moderada a profunda a partir do es-
core 4.

A alta anestésica foi estabelecida no momento em que o
paciente apresentasse localizagdo no tempo e espacgo, es-
core da escala de Aldrete e Kroulik revisada > 8, escore 1 ou
2 da escala de Ramsay, acrescido de auséncia de hipoten-
sdo postural, de nauseas, de vomitos, de dor e sinal de
Romberg negativo. Todos esses critérios foram averiguados
a cada 15 minutos apds a intervencao cirdrgica.
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A amostra minima calculada para um poder de 90% e grau
de significancia de 5% foi de 17 pacientes em cada grupo.
O teste t de Student foi utilizado para comparar médias pa-
ramétricas independentes de comportamento normal entre
0s grupos. Para analise de PIO, PAM, FC, SpO,, e Ramsay
ao longo dos trés momentos foi utilizada Analise Multipla
de Variancia (ANOVA) para medidas repetidas. O calculo do
risco relativo dos efeitos adversos foi realizado pelo teste
de Qui-quadrado. O nivel de significAncia adotado foi de 5%
(p < 0,05).

RESULTADOS

A amostra foi homogénea em relacdo as caracteristicas
basais, com excecdo da PAM, que se apresentava maior no
Grupo C, p = 0,011 (Tabela I).

O olho direito foi operado em 19 casos de cada grupo e o
olho esquerdo em 13 casos do Grupo C e 15 do Grupo P
(p = 0,77). Foram realizadas 11 facectomias em cada gru-
po, 22 procedimentos de facoemulsificagdo no Grupo C e 24
no Grupo P (p = 0,87). O tempo de MO a M2 em facectomias
teve duracdo média de 164,6 + 20,61 minutos no Grupo C
e 149,55 + 37,11 minutos no Grupo P (p = 0,19), e em pro-
cedimentos de facoemulsificagdo a duracdo média foi de
131,32 + 25,38 minutos no Grupo C e de 121,9 + 28,8 mi-
nutos no Grupo P (p = 0,31).

A utilizacdo de ropivacaina, propofol, manitol e solugéo fisi-
oldgica para a realizacdo da anestesia foram semelhantes
em ambos os grupos (p > 0,27), assim como 0 uso pré-ope-
ratério de betabloqueadores, IECA, benzodiazepinicos e
diuréticos (p > 0,16).

A andlise do comportamento da PIO ao longo dos momen-
tos 0, 1 e 2 pode ser visualizada na figura 1, onde houve re-
ducdo da PIO em ambos os grupos (p tempo < 0,001).
Entretanto, houve diminuicdo mais acentuada da PIO no
Grupo C em relagdo ao Grupo P (p interagdo = 0,045).
Comparando a variagdo da PIO entre MO e M1 verificou-se
gue a reducao da PIO no Grupo C foi de 14,42% e no Gru-
po P foi de 5,17% (p = 0,01). Entre MO e M2 a reducéo da PIO
no Grupo C foi de 16% e no Grupo P foi de 7,55%, porém
com p = 0,064.

Andlises semelhantes foram realizadas com as medidas
hemodinamicas entre os grupos. O comportamento da PAM
ao longo dos momentos 0, 1 e 2 esta representado na figura
2, em que a variacdo da PAM ao longo do tempo para cada
grupo foi significativa (p tempo = 0,001). Novamente, houve
diminuicdo mais acentuada da PAM no Grupo C em relacéo
ao Grupo P (p interagdo < 0,001), sendo os grupos homo-
géneos (p grupo = 0,93). Entre os momentos 0 e 1 houve
reducdo de 16,9% na PAM no Grupo C e aumento de 2,8%
no Grupo P (p < 0,001) e entre os momentos 0 e 2, houve
recuperacgédo parcial da PAM no Grupo C, porém ainda com
reducdo de 8,55% no Grupo C e aumento de 3,5% no Gru-
po P (p = 0,004).
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Tabela | — Caracteristicas Basais dos Grupos C e P

Grupo C Grupo P
(n=33) (n = 35) p

Idade 63,42 + 15,34 69,11 + 10 NS
Sexo (n)

Masculino 13 13

Feminino 20 22 NS
IMC (kg.m?) 26,34 +645 259*6,12 NS
Estado fisico (n)

ASA | 3 1

ASA I 27 26 NS

ASA Il 3 8
Comorbidades (n)

HAS 15 18 NS

Diabete melito 9 6 NS

Insuficiéncia cardiaca 0 1 NS

Cardiopatia isquémica 1 0 NS

DPOC 2 2 NS

Tabagismo 6 10 NS
Medicacdes em uso (nh)

Betabloqueadores 6 5 NS

IECA 5 12 NS

Benzodiazepinicos 0 2 NS

Diuréticos 6 6 NS
Variaveis iniciais MO

PIO (mmHg) 13,32+ 3,96 12,38 +2,97 NS

PAM (mmHg) 1065+ 18 953+ 174 0,011

FC (bpm) 72,4+135 71,7+114 NS

SpO, (%) 96,9+ 163 96,2+ 1,65 NS

Ramsay 1 (n) 13 10

Ramsay 2 (n) 19 24 NS

Ramsay 3 (n) 1 0

NS = nao-significativo;

Grupo C = Clonidina; Grupo P = Placebo;

HAS = hipertenséo arterial sistémica; DPOC = doenga pulmonar
obstrutiva cronica; IECA = inibidores da enzima conversora da
angiotensina; PIO = presséo intra-ocular; PAM = presséo arterial
média; FC = freqliéncia cardiaca; SpO, = saturag&o periférica de
oxigénio.

Houve reducédo da FC ao longo do tempo em ambos os gru-
pos (p tempo < 0,001), porém de maneira diferente entre o
Grupo C, no qual houve reducdo mais acentuada, e o Grupo P
(p interagdo = 0,02), sendo os grupos homogéneos quanto
a FC (p grupo = 0,62) (Figura 3). Entre os momentos 0 e 1
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Figura 1 — Comportamento das Médias da Presséo Intra-Ocular ao Longo dos Momentos 0, 1 e 2. (ANOVA para medidas repetidas).
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Figura 2 — Comportamento das Médias da Pressao Arterial ao Longo dos Momentos 0, 1 e 2 (ANOVA para medidas repetidas).

houve diminuicdo de 6,4% na FC do Grupo C e 1,11% no Gru-
po P, com p = 0,016 e entre os momentos 0 e 2 houve dimi-
nuicdo de 9% no Grupo C e 1,76% no Grupo P (p = 0,016).

Todos os pacientes mantiveram-se normoxémicos. Os dois
grupos apresentaram variacfes pequenas e semelhantes
da SpO, ao longo do tempo (p interacdo = 0,07), sem mag-
nitude clinica importante. A média da SpO, em MO foi de 96,9
+ 1,7 no Grupo C e 96,21 + 1,7 no Grupo P. Em M1 foi de 96,1
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+ 2,15 no Grupo C e 96,48 + 1,5 no Grupo P. Em M2 foi de
97,58 £ 1,5 no Grupo C e 97,3 = 1,4 no Grupo C.

A escala de sedacdo de Ramsay (Figura 4) apresentou va-
riagBes diferentes ao longo do tempo (p tempo < 0,001) e
entre os grupos (p interagdo < 0,001), com aumento peque-
no no grau de sedagdo do Grupo C em M1 (média de 2,6
+ 0,81) em relacéo ao Grupo P (média de 1,84 + 0,37), p <
0,0001.
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N&ao houve diferencga estatistica significativa entre os gru-
pos quanto a incidéncia de hipotensao arterial, bradicardia,
taquicardia, depressao ventilatéria ou hipoxemia. Entretan-
to, 12 pacientes do grupo placebo apresentaram hiperten-
sdo arterial no intra-operatorio (Tabela ).

Os critérios de alta anestésica foram preenchidos por todos
0s pacientes em ambos os grupos logo apés o término da
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intervencgdo cirlrgica, com exce¢do de um paciente no Gru-
po P, que necessitou de tratamento anti-hipertensivo pés-
operatorio, havendo retardo em sua alta.

O grau de satisfagcdo dos pacientes no Grupo C foi em mé-
dia de 9,8 + 0,56 em uma escala de 0 a 10 e de 9,79 + 0,43
no Grupo P com p = 0,94
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Tabela Il — Incidéncia de Efeitos Adversos
Grupo C (n) Grupo P (n) p RR IC 95%

Hipotensao arterial 1 0 0,30 - -
Hipertenséo arterial 0 12 <0,001 0,657 0,52 - 0,83
Bradicardia 1 1 0,96 1,06 0,64 - 17,7
Taquicardia 0 0 - - -
Depresséo ventilatéria 0 0 - - -
Hipoxemia 0 1 0,33 - -

Grupo C = clonidina; Grupo P = placebo.

DISCUSSAO

Este estudo comparou o uso da clonidina por via venosa
com placebo em procedimentos oftalmoldgicos. A clonidina
reduziu a PIO e manteve estabilidade hemodindmica e um
grau de sedacéo leve (Ramsay 2 e 3) durante todo o intra-
operatorio.

A reducgédo da presséo arterial propiciada pela agdo simpati-
colitica da clonidina mostrou ser fator de prote¢éo para o
desenvolvimento de hipertensédo arterial no intra-operatorio
(RR 0,657).

Em termos gerais, operacdes de facoemulsificacdo nédo de-
moram mais do que 30 minutos. Neste estudo, o tempo ci-
rdrgico mais longo pode ter contribuido para a diminuigdo
do efeito da clonidina sobre a reducao da PIO no final da
intervencao cirdrgica. A maior duragdo dos procedimentos ci-
rdrgicos aqui mensurados deve-se ao fato de o estudo ter
sido realizado em hospital-escola. Embora a reduc¢éo da
P10 no Grupo Clonidina tenha sido maior ao final das inter-
vengdes cirlrgicas, essa diminui¢cdo néo foi significativa.
No pés-operatério imediato, o estado de consciéncia nao foi
diferente entre os dois grupos. A clonidina mostrou vanta-
gem mantendo os pacientes mais sedados, em estado de
sedacdo leve e sem perda de consciéncia ou hipoxemia. O
tempo de permanéncia na SRPA foi igual nos dois grupos,
tendo todos os pacientes, com exce¢do de um do Grupo Pla-
cebo, apresentado critérios de alta logo ao término das in-
tervencgdes cirurgicas. Esse paciente do Grupo Placebo
necessitou de tempo de permanéncia prolongado na SRPA
para tratamento anti-hipertensivo.

O uso da via venosa e a possibilidade de administracdo da
clonidina na sala de preparo pré-anestésico tornam sua
administracdo segura e possivel em todos os pacientes am-
bulatoriais. O uso oral, além de fugir do controle médico,
depende da adesédo do paciente e pode implicar irregulari-
dade de absorcéo. A clonidina administrada por via venosa
apresenta pico de acdo em 30 minutos, podendo ser admi-
nistrada com menor antecedéncia ao procedimento cirargi-
co do que se administrada por via oral, cujo pico de a¢éo
situa-se entre duas e quatro horas. Assim, os possiveis efei-
tos adversos seriam monitorados no perioperatorio com
maior seguranca.
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O seguimento da PIO ao longo do tempo neste estudo de-
monstrou beneficio claro da clonidina em tratamento cirargi-
co de catarata. Entretanto, a medida da PIO apds o bloqueio
peribulbar e uso do baroftalmo, momento em que se pode-
ria observar o maior beneficio do uso da clonidina, néo foi
possivel de ser realizada por motivos operacionais. Além
disso, a coleta dos dados terminava no momento em que
0 paciente preenchesse os critérios de alta pés-anestésica,
ficando o seguimento pés-operatério apenas para pacien-
tes com alguma intercorréncia.

A seguranca do uso da clonidina foi avaliada pelos poten-
ciais efeitos adversos. Os efeitos adversos provenientes da
administracao da clonidina, como agonista o-2 ndo-seletivo,
resumem-se a respostas simpaticoliticas. Nas doses uti-
lizadas neste estudo, era esperada como resposta a sua
administracdo a diminuicdo leve a moderada da presséo
arterial e da frequéncia cardiaca, sedacéo, ansidlise e siner-
gismo analgésico®®. O uso da clonidina resulta na diminui¢éo
das concentracdes de catecolaminas, e, por conseguinte, da
frequéncia cardiaca e da presséo arterial, reduzindo a ta-
quicardia e a hipertenséo perioperatérias, sobretudo em
pacientes previamente hipertensos, 0s quais apresentam
variacdes do ritmo cardiaco e da pressao arterial maiores
do que a populagdo em geral*?. Nos estudos anteriormen-
te citados de Ghignone?® e Filos® foi encontrada incidéncia
de 5% de pressao arterial média < 70 mmHg e de 5% a
10% de freqiiéncia cardiaca < 55 bpm, sem desfechos de
parada cardiaca ou mortalidade. No presente estudo a clo-
nidina ndo promoveu riscos adicionais em relagdo a bra-
dicardia (RR 1,06) e hipotensao arterial. Todas essas acdes
simpaticoliticas sdo esperadas e desejadas no intra-opera-
torio desse tipo de procedimento cirdrgico por promover
maior estabilidade hemodinamica desses pacientes, cujo
perfil é de pacientes idosos com algumas comorbidades,
sobretudo cardiocirculatérias. Entretanto, ja foi demonstra-
do que a clonidina oral em dose de 5 ug.kg?! atenua a res-
posta parassimpaticolitica da atropina, sendo necessarias
doses maiores para tratar possivel bradicardia proveniente
do ato cirurgico, representado pelo reflexo éculo-cardiaco, ou
mesmo pela acéo direta da clonidina, embora infreqlente,
como agente simpaticolitico®.
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Em conclusao, a clonidina usada como medicagéo pré-anes-
tésica, por via venosa, 30 minutos antes de procedimentos
oftalmoldgicos mostrou-se eficaz em reduzir a PIO e em
manter estabilidade hemodinamica e serviu como fator pro-
tetor contra o desenvolvimento de hipertensédo arterial. Os
niveis de sedacgédo obtidos foram de leve a moderado, ndo
interferindo no tempo de alta da SRPA.

Assim, nas condi¢Bes deste estudo, a clonidina por via ve-
nosa mostrou beneficios clinicos em pacientes submetidos
a tratamento cirlrgico de catarata.

Preoperative Intravenous Clonidine in
the Surgical Treatment of Cataract:
Evaluation of the Clinical Benefits

Eduardo Tocchetto Lemes, M.D.; Fabio Van Der Fritz, M.D.;
Paulo Henrique Poti Homrich, M.D.; Andressa Prestes Stolz,
M.D.; Julio César Mercador de Freitas, M.D.; Elaine A. Felix
Fortis, TSA, M.D.

INTRODUCTION

Clonidine, a central acting o.,-adrenergic receptor agonist,
has been used in anesthesiology for its analgesic and se-
dative properties 12, and for providing greater perioperative
hemodynamic stability in hypertensive patients . Its ability
to decrease the sympathetic activity reduces the release of
norepinephrine, perioperative myocardial ischemia, and
postoperative mortality in cardiac patients undergoing non-
cardiac surgeries 8. It has been used in ophthalmologic
procedures as preoperative medication since it leads to a
reduction in intra-ocular pressure (IOP) and attenuates the
increase in IOP secondary to laryngoscopy and tracheal
intubation . The dose of 5 pg.kg* of clonidine reduced the
response to atropine in episodes of bradycardia, which was
not observed with doses below 2.5 pg.kg**.

It is known that increased intra-ocular pressure hinders the
surgical procedure and increases the risk of complications,
such as vitreous loss, iris or lens prolapse, and bleeding.
Thus, controlled reduction of IOP is recognized as an es-
sential component of a good anesthesia for intra-ocular
surgeries.

There are evidence of the reduction of IOP and blood pres-
sure (BP) with oral clonidine; however, there are no data in
the medical literature on the intravenous administration of
this drug.

The objective of this study was to evaluate the effects of the
preoperative administration of intravenous clonidine on IOP
and hemodynamic parameters, and determine the reper-
cussions of its sedative property on postoperative recovery
and length of stay in the recovery room in patients under-
going cataract surgery.
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METHODS

After approval by the Ethics Commission of the Hospital de
Clinicas de Porto Alegre (HCPA), a randomized, double-blind,
placebo-controlled study was undertaken, which included 68
patients from the outpatient clinic, older than 18 years, who
were admitted for elective cataract surgeries under general
anesthesia; all patients signed an informed consent. Exclu-
sion criteria included patients who were using clonidine for
any other reason, anti-psychotic medications, tricyclic anti-
depressants, calcium channel blockers, lithium, MAO inhibi-
tors, or who refused to participate. Patients with AV block or
bundle-branch block in the electrocardiogram or patients with
preoperative baseline systolic blood pressure < 100 mmHg
and/or HR < 50 bpm were also excluded.

Randomization was accomplished by distributing drugs that
could not be identified by the researchers. The vials of clo-
nidine and placebo used were identical in shape, size, color,
and labeling, differentiated only by a code ranging from 01 to
200 printed on their white labels. This identification procedure
was done by the company Cristalia®, that commercializes the
clonidine available at the HCPA, upon request. The table with
the identification of the vials was given to the project manager
and opened only after all the data of the study had been
recorded. After the identification of the drugs, patients were
divided in two groups. Group C received 2 to 2.5 pg.kg* of
intravenous clonidine, up to a maximum of 150 ug, and group
P received placebo.

Hemodynamic monitoring consisted of electrocardiogram
(ECG), automatic non-invasive blood pressure (MAP), and
pulse oximetry (SpO,), recorded by a 2010 Dixtal® monitor.
After venipuncture, baseline parameters were recorded at the
preparation room (Moment 0 — MO): degree of sedation ac-
cording to the Ramsay scale, MAP, HR, SpO,, and IOP. The
coded study drugs were administered by the anesthesio-
logist who ignored which drug was being used. Thirty mi-
nutes after administration of the drug, Moment 1 (M1), the
same parameters were recorded again and a peribulbar
block was performed with 80 to 100 mg of 1% ropivacaine
with 320 U to 400 IU of hyaluronidase, and prior sedation
with 0.5 to 1.5 mg.kg* of propofol.

An oxygen tent was used in all patients during the surgery.
Intraoperative hemodynamic variables were followed and
recorded. At the end of the surgery, Moment 2 (M2), parame-
ters were recorded once again.

Two examiners, who ignored which medication had been
administered, measured IOP in both eyes with the patient in
dorsal decubitus, using the same Perkins applanation to-
nometer at MO and M1, and in the non-operated eye at M2.
Respiratory depression was defined as a respiratory rate
below 10 bpm, and hypoxemia as SpO, < 90%. Hypotension
was defined as MAP < 60 mmHg or 30% lower than base-
line BP and hypertension as MAP > 115 mmHg or 30% above
baseline values. Tachycardia was diagnosed when the heart
rate was greater than 100 bpm or 30% greater than baseline
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HR, and bradycardia as HR below 50 bpm or 30% lower
than the initial parameters. A score of 3 on the Ramsay scale
was considered mild sedation and, from 4 on, moderate to
deep sedation.

Discharge from anesthesia was done when the patient
showed to be awake and oriented, a revised Aldrete and
Kroulik score > 8, a score of 1 or 2 on the Ramsay scale, and
absence of postural hypotension, nausea, vomiting, pain,
and a negative Romberg sign. All those parameters were
evaluated every 15 minutes after the surgery.

The minimal calculated study sample for a power of 90%
and a 5% level of significance included 17 patients in each
group. The Student t test was used to compare independent
parametric means of normal behavior between both groups.
Analysis of Variance (ANOVA) for repeated measures was
used to analyze IOP, MAP, HR, SpO,, and Ramsay on the three
moments of the study. The Chi-square test was used to cal-
culate the relative risk of adverse events. The level of sig-
nificance adopted was 5% (p < 0.05).

RESULTS

The sample was homogenous regarding baseline charac-
teristics, except for MAP, which was higher in Group C, p =
0.011 (Table ).

The right eye was operated in 19 patients in each group and
the left eye in 13 patients in Group C and 15 patients in
Group P (p = 0.77). Eleven fasciectomies were performed in
each group, 22 phacoemulsifications in Group C and 24 in
Group P (p = 0.87). The mean time from MO to M2 for
fasciectomy was 164.6 + 20.61 minutes in Group C and
149.55 + 37.11 minutes in Group P (p = 0.19), and the mean
time for phacoemulsification was 131.32 + 25.38 minutes
in Group C and 121.9 + 28.8 minutes in Group P (p = 0.31).
The use of ropivacaine, propofol, mannitol, and NS for anes-
thesia was similar in both groups (p > 0.27), as well as the
preoperative use of B-blockers, ACE inhibitors, benzodia-
zepines, and diuretics (p > 0.16).

Figure 1 shows the analysis of the behavior of IOP at mo-
ments 0, 1, and 2, demonstrating a reduction in IOP in both
groups (p time < 0.001). However, the reduction in IOP was
more pronounced in Group C when compared with Group P
(p interaction = 0.045).

Comparing the variation of IOP between MO and M1, it was
observed that Group C showed a reduction in IOP of 14.2%
and 5.17% in Group P (p = 0.01). However, between MO and
M2, I0P showed a 16% reduction in Group C and 7.55% in
Group P, but with a p = 0.064.

Similar analyses were done for the hemodynamic para-
meters in both groups. The behavior of MAP at moments 0,
1, and 2 can be seen in Figure 2, which shows that the
variation of MAP along the study was significant in each
group (p time = 0.001). Once more, the reduction in MAP was
more pronounced in Group C when compared with Group P
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Table | — Baseline Characteristics of Groups C and P.

Group C Group P
(n=33) (n =35) p

Age 63.42 + 15.34 69.11 + 10 NS
Gender (n)

Male 13 13

Female 20 22 NS
BMI (kg.m?) 26.34+645 259+6.12 NS
Physical status (n)

ASA | 3 1

ASA I 27 26 NS

ASA Il 3 8
Co-morbidities (n)

Hypertension 15 18 NS

Diabetes mellitus 9 6 NS

Heart failure 0 1 NS

Ischemic cardiovascular disease 1 ONS

COPD 2 2 NS

Smoking 6 10 NS
Drugs used (n)

Beta-blockers 6 5 NS

ACE inhibitors 5 12 NS

Benzodiazepines 0 2 NS

Diuretics 6 6 NS
Initial parameters MO

IOP (mmHg) 13.32+ 396 12.38 +2.97 NS

MAP (mmHg) 106.5 = 18 953%17.4 0.011

HR (bpm) 724+135 71.7+114 NS

SpO, (%) 969+ 1.63  96.2 + 1.65 NS

Ramsay 1 (n) 13 10

Ramsay 2 (n) 19 24 NS

Ramsay 3 (n) 1 0

NS = non-significant;

Group C = Clonidine; Group P = Placebo;

COPD = chronic obstructive pulmonary disease; IOP = intra-ocular
pressure; MAP = mean arterial pressure; HR = heart rate; SpO, =
peripheral oxygen saturation.

(p interaction < 0.001) and both groups were homogenous
(p = 0.93). Between MO and M1, it was observed a 16.9%
reduction in MAP in Group C and a 2.8% increase in Group
P (p < 0.001), and between MO and M2 there was a partial
recovery of MAP in Group C, but it still showed a 8.55% re-
duction in Group C and 3.5% increase in Group P (p = 0.004).
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Figure 1 — Behavior of the Mean Intra-ocular Pressure Throughout the Study, at MO, M1, and M2 (ANOVA for repeated measures).
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Figure 2 — Behavior of the Mean Blood Pressure Throughout the Study, at MO, M1 and M2 (ANOVA for repeated measures).

The heart rate was reduced throughout the study in both
groups (p time < 0.001); however, it demonstrated a different
behavior between both groups, with a more pronounced
decrease in Group C (p interaction = 0.02), but both groups
were homogenous regarding HR (p group = 0.62) (Figure 3).
Between MO and M1 there was a 6.4% reduction in HR in
Group C and 1.11% in Group P, p = 0.016, and between MO
and M2 Group C showed a 9% reduction while Group P
showed a 1.7% reduction (p = 0.016).
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All patients maintained normal oxygen saturation. Both
groups presented discrete and similar variations in SpO, (p
interaction = 0.07), which was not clinically significant. Mean
SpO, at MO was 96.9 + 1.7 in Group C and 96.21 + 1.7 in
Group P. At M1, it was 96.1 + 2.15 in Group C and 96.48 + 1.5
in Group P. At M2, it was 97.58 + 1.5 in Group C and 97.3 £
1.4 in Group P.

The Ramsay sedation scale (Figure 4) showed different
variations throughout the study (p time < 0.001) and between
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Figure 4 — Degree of Sedation Throughout the Study, at MO, M1, and M2 (ANOVA for repeated measures).

both groups (p interaction < 0.001), with a small increase in
the degree of sedation in Group C at M1 (mean 2.6 + 0.81)
when compared with Group P (mean 1.84 + 0.37), p < 0.0001
Differences in the incidence of hypotension, bradycardia,
tachycardia, ventilatory depression, or hypoxemia between
both groups were not statistically significant. However, 12
patients in the placebo group developed intraoperative
hypertension (Table ).
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All patients in both groups fulfilled the criteria for anesthesia
discharge immediately after the end of the surgery, except for
one patient in Group P, who needed anti-hypertensive
treatment in the postoperative period, delaying his discharge
from the hospital.

The mean degree of satisfaction of patients in Group C was
9.8 £ 0.56 on a scale from 0 to 10, and 9.79 + 0.43 in Group
P, with p = 0.94.
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Table Il — Incidence of Adverse Effects
Group C (n) Group P (n) p RR Cl 95%
Hypotension 1 0 0.30 - -
Hypertension 0 12 <0.001 0.657 0.52-0.83
Bradycardia 1 1 0.96 1.06 0.64-17.7
Tachycardia 0 0 - - -
Respiratory depression 0 0 - - -
Hypoxemia 0 1 0.33 - -

Group C = clonidine; Group P = placebo.

DISCUSSION

This study compared the use of intravenous clonidine with
placebo in ophthalmological surgeries. Clonidine reduced
IOP, maintained hemodynamic stability, and light sedation
(Ramsay 2 and 3) intraoperatively.

The reduction in blood pressure provided by the sympa-
tholytic activity of clonidine demonstrated to be a protective
factor for the development of intraoperative hypertension (RR
0.657).

In general, phacoemulsification does not last more than 30
minutes. In this study, the longer duration of the surgery
might have contributed for a reduction in the effects of
clonidine on the reduction of IOP at the end of the surgery.
Surgeries in the present study lasted longer since they were
performed at a teaching hospital. Although the reduction in
IOP in the Clonidine Group had been greater at the end of
the surgeries, this reduction was not significant.

In the immediate postoperative period, the state of cons-
ciousness did not differ between both groups. Clonidine had
the advantage of maintaining patients more sedated, in a
state of mild sedation without losing consciousness or
developing hypoxemia. The length of stay in the recovery
room was similar in both groups and all patients, who pre-
sented discharge criteria immediately after the end of the
surgeries, but for one patient in the Placebo Group. This pa-
tient had a longer stay in the recovery room due to a treat-
ment of hypertension.

The use of the intravenous route and the possibility to admi-
nister clonidine at the pre-anesthetic preparation room made
for a safe administration, which can be done in all outpa-
tients. When it is administered by mouth, it cannot be con-
trolled by the physician, depends on patient compliance, and
is associated with an irregular absorption. The intravenous
administration of clonidine has a peak of action after 30 mi-
nutes and, therefore, can be administered closer to the time
of surgery than oral clonidine, whose peak of action is around
2 and 4 hours. Thus, the possible adverse effects would be
monitored more safely intraoperatively.

The determination of IOP during the procedure demonstrated
a clear benefit of clonidine in the surgical treatment of cata-
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ract. However, measurement of IOP after peribulbar block
and the use of the Honan intraocular pressure reducer, when
one should observe the greatest benefit of clonidine, were
not possible due to operational reasons. Besides, data
recording ended the moment the patient fulfilled the post-
anesthetic discharge criteria, and only patients who deve-
loped any intercurrence were followed-up postoperatively.
The safety of clonidine was evaluated through its potential
adverse effects. The side effects of clonidine, a non-selective
o2-agonist, are secondary to sympatholytic responses. On
the doses used in the present study, mild to moderate de-
crease in blood pressure and heart rate, sedation, anxiolysis,
and analgesic synergism were expected 3. Clonidine
resulted in a reduction in the concentration of catecholami-
nes and, consequently, reduced heart rate and blood pres-
sure, decreasing perioperative tachycardia and hypertension,
especially in hypertensive patients who present greater
variations in cardiac rhythm and blood pressure than the ge-
neral population 2, On the studies quoted by Ghignone?®
and Filos'?, a 5% incidence of mean arterial pressure < 70
mmHg and 5% to 10% incidence of heart rate < 55 bpm
were observed without cardiac arrest or mortality. In the
present study, clonidine did not increase the risk of brady-
cardia (RR 1.06) and hypotension. All those intraoperative
sympatholytic effects are expected and desired in this type
of surgery, since they promote greater hemodynamic stability
in those patients, who are usually elderly with some co-
morbidities, especially cardiovascular. However, it has been
demonstrated that 5 pg.kg? of oral clonidine attenuates the
parasympatholytic response to atropine, requiring greater
doses of this drug to treat episodes of bradycardia secon-
dary to surgery, represented by the ocular-cardiac reflex, or
even by the direct action of clonidine, although rare, as a
sympatholytic agent 1.

In conclusion, the use of intravenous clonidine as a pre-
anesthetic medication, administered 30 minutes before
ophthalmologic procedures, demonstrated to be effective in
reducing IOP and maintaining hemodynamic stability be-
sides protecting against the development of hypertension.
Sedation levels varied from light to moderate without influen-
cing the length of stay in the recovery room.
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Thus, under the conditions of the present study, intravenous
clonidine demonstrated clinical benefits in patients under-
going surgical treatment of cataract.
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RESUMEN

Lemes ET, Van Der Fritz F, Homrich PHP, Stolz AP, Freitas JCM, Fortis
EAF — Clonidina por Via Venosa en el Preoperatorio del Tratamiento
Quirdrgico de Catarata: Evaluacion del Beneficio Clinico.

JUSTIFICATIVA Y OBJETIVOS: La clonidina ha sido utilizada en
la anestesia por afiadir propiedades analgésicas y sedativas, y por
proporcionar una mayor estabilidad hemodinamica con reduccion
de la presion intraocular. Este estudio evaltia los efectos clinicos
de la clonidina (2,5 ug.kg?), por via venosa, en la presion Intraocular
(PIO), en la hemodinamica y en la recuperacion postanestésica del
tratamiento quirdrgico de catarata.

METODOS: Se realizé un ensayo clinico a doble ciego, controla-
do por placebo y con distribucién aleatoria, que incluyé pacientes
que fuesen realizar operacion de catarata bajo bloqueo peribulbar.
Después de la monitorizacion, Momento 0 (M0), se realizaron las
medidas iniciales de PIO, presion arterial media (PAM), frecuencia
cardiaca (FC), SpO, y el grado de sedacion (Ramsay), y entonces
se administré el placebo (Grupo P) o la clonidina (Grupo C) por
via venosa. Treinta minutos después, Momento 1 (M1), se repetian
las medidas y nuevamente al fin de la operacion, Momento 2 (M2).

RESULTADOS: Entre MO y M1, hubo una disminucién diferente de
la PIO, 14,5% en el Grupo C y 5,25% en el P (p = 0,01), mante-
niendo sus medias reducidas en M2. La PAM del Grupo C se redujo
un 17% de MO a M1 y subié un 3,5% en el Grupo P (p < 0,001),
con una recuperacion de la PAM del Grupo C hasta M2 (p = 0,17).
La FC disminuyé 6,4% en el Grupo C y 1% en el Grupo P (p = 0,1)
de MO a M1. Se registré un aumento de la sedacion en el Grupo C
con relacion al P (p < 0,001), sin embargo sin que ocurriera depre-
sion respiratoria. El RR de hipertension arterial en el intraoperatorio
del Grupo C fue 0,657 (1C95% 0,517 a 0,835), p < 0,01. No hubo
diferencias con relacion a la incidencia de la taquicardia, hipo-
xemia, hipotension arterial, ni atraso del alta hospitalaria.

CONCLUSIONES: La clonidina, en las condiciones de este

estudio, fue un farmaco seguro y redujo la PIO y el riesgo de hiper-
tension arterial intraoperatoria sin retardar el alta hospitalaria.
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