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RESUMO

Fischer MFS, Moro ET, Guasti VM, Costa CTB, Soeiro FS, San-
tos LCB, Swensson Filho R - Edema Pulmonar apés Absorgéo
de Fenilefrina Topica durante Cirurgia Oftalmolégica em Crian-
¢a. Relato de Caso

JUSTIFICATIVA E OBJETIVOS: Solugées topicas de fenilefrina
sdo empregadas freqlientemente em cirurgia oftalmolégica com
o objetivo de promover descongestionamento capilar ou
dilatagdo pupilar. Este artigo descreve um caso de hipertensao
arterial grave seguida de edema pulmonar durante cirurgia para
corregao de estrabismo. A provavel causa desta complicagdo foi
a absorgéo sistémica de fenilefrina administrada por via topica
ocular. O objetivo do relato é a discussdo de meios de prevengao
desta complicagao, assim como do tratamento mais adequado.

RELATO DO CASO: Paciente do sexo masculino, 12 anos, 50
kg, estado fisico ASA |, admitido no centro cirdrgico para
realizagdo de corregdo de estrabismo convergente bilateral em
regime ambulatorial. Foi submetido a anestesia geral venosa e
a manutengéo, realizada com infusao continua de remifentanil
e propofol. Apos colocagéo do bléfaro, 6 gotas de fenilefrina a
10% foram aplicadas por via tépica. Decorridos 5 minutos do
inicio da cirurgia, o paciente desenvolveu hipertenséo arterial e
taquicardia, refratarias a elevagdo da dose administrada de
remifentanil e propofol, bem como a administragcdo de
droperidol. O controle da presséo arterial e da freqliéncia
cardiaca foi possivel apés o emprego do sevoflurano, mas
houve diminui¢do da saturagédo de oxigénio e o aparecimento
de crepitagbes pulmonares difusas por provavel
desenvolvimento de edema pulmonar agudo. A furosemida foi
administrada e os anestésicos foram suspensos. O paciente
apresentou melhora progressiva do quadro pulmonar,
enquanto os valores de pressao arterial permaneciam dentro
da normalidade. Recebeu alta da sala de recuperagéo
po6s-anestésica 6 horas apd6s a cirurgia, quando se
apresentava em ventilagdo espontanea em ar ambiente, com
saturagao de O,, ausculta pulmonar e pressao arterial normais.
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CONCLUSOES: A administracdo de fenilefrina tépica deve ser
realizada com cautela, antes do inicio da cirurgia e com o
conhecimento do anestesiologista, para que medidas sejam
empregadas com o objetivo de evitar absorgdo sistémica em
grande quantidade e, caso esta ocorra, as condutas
preconizadas devem ser seguidas, ou seja, diminuigdo da
presséo arterial sem causar depressao miocardica, como no
caso do emprego de B-bloqueadores ou bloqueadores do canal
de calcio. Os vasodilatadores de agdo direta ou
a-bloqueadores séo as opgbes diante de hipertensdo arterial
grave decorrente da absorgao sistémica de fenilefrina.

Unitermos:~ CIRURGIA, Oftalmica: estrabismo;
COMPLICAGCOES: edema pulmonar agudo, hipertensao arterial

SUMMARY

Fischer MFS, Moro ET, Guasti VM, Costa CTB, Soeiro FS, Santos
LCB, Swensson Filho R - Pulmonary Edema after Topic Pheny-
lephrine Absorption during Pediatric Eye Surgery. Case Report

BACKGROUND AND OBJECTIVES: Topic phenylephrine solu-
tions are commonly used in eye procedures to promote capillary
decongestion or pupil dilation. This article describes a case of se-
vere hypertension followed by pulmonary edema during strabis-
mus correction procedure. Possible cause of this complication
might have been systemic absorption of phenylephrine eyedrops.
Our objective is to discuss preventive means for such complica-
tion as well as the most adequate treatment.

CASE REPORT: Male patient, 12 years old, 50 kg, physical sta-
tus ASA I, admitted for outpatient bilateral convergent strabis-
mus correction. Patient was submitted to intravenous general
anesthesia, which was maintained with continuous remifentanil
and propofol infusion. After blepharus adjustment, 6 drops of
topic 10% phenylephrine were applied. Five minutes after be-
ginning of surgery, patient has developed hypertension and
tachycardia, refractory to increased remifentanil and propofol
dose, as well as to droperidol. Blood pressure and heart rate
could be controlled after sevoflurane administration, but there
has been oxygen saturation decrease with diffuse pulmonary
rales by possible development of acute pulmonary edema.
Furosemide was administered and anesthetic solutions were
withdrawn. Patient presented progressive pulmonary improve-
ment while blood pressure remained within normal values. Pa-
tient was discharged from PACU six hours after surgery with
spontaneous ventilation in room air, and normal O, saturation,
pulmonary auscultation and blood pressure.

CONCLUSIONS: Topic phenylephrine should be cautiously ad-
ministered before surgery and the anesthesiologist should be
informed so that measures may be taken to prevent systemic
absorption of large amounts. If there is absorption, preconized
management should be followed, that is, decrease blood pres-
sure without inducing myocardial depression, as it is the case
with B-blockers or calcium channel blockers. Direct action
vasodilators, or a-blockers, are the options for severe hyper-
tension induced by systemic phenylephrine absorption.

Key Words: COMPLICATIONS: acute pulmonary edema,
blood hypertension; SURGERY, Ophthalmologic: strabismus
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INTRODUGAO

As solugdes toépicas de fenilefrina sdo empregadas fre-
glentemente em cirurgia oftalmolégica com o objetivo
de promover descongestionamento capilar ou dilatagéo pu-
pilar. O uso ocular deste farmaco tem sido associado a gra-
ves complicagdes cardiovasculares, algumas com
evolugao para 6bito, como conseqliéncia da absorgdo maci-
¢ca deste agonista a-adrenérgico 3 Este artigo relata um
caso de edema pulmonar agudo, apds provavel absorgao
sistémica de fenilefrina topica em crianga submetida a
anestesia geral para correcao de estrabismo.

RELATO DO CASO

Paciente do sexo masculino, 12 anos, 50 kg, estado fisico
ASAI, admitido no centro cirdrgico para realizagao de corre-
¢ado de estrabismo convergente bilateral em regime
ambulatorial.

Na avaliagcédo pré-anestésica ndo apresentava queixas su-
gestivas de qualquer doenga e o exame fisico era normal.
Recebeu como medicagao pré-anestésica, midazolam 3 mg
(60 ug.kg™), porviavenosa, ap6s vendclise com cateter 22G
e monitorizagao da pressao arterial pelo método automatico
nao-invasivo (acada 5 minutos), além do emprego de oxime-
triade pulsoe cardioscopiaem D). Aindugao da anestesiafoi
realizada com a infusdo de remifentanil (0,3 pg.kg”".min™")
seguida de um bolus de propofol (3 mg.kg™") associado a mi-
vacurio (0,2 mg.kg'1). Foi administrada, também, atropina
0,5mg (10 pg.kg'1), porviavenosa e a hidratagao foi mantida
comsolugaofisiolégicaa0,9% (2ml.kg™”".min™"). Apésintuba-
¢ao orotraqueal com canula 6,5 mm com balonete de baixa
pressao, o paciente foi colocado em ventilagdo controlada
em sistema de reinalagao com volume corrente de 8 mI.kg'1,
frequiéncia respiratoria de 8 incursdes por minuto, FiO, de
50% (oxigénio e 6xido nitroso). O CO, expirado foi monitori-
zado pela capnografia e mantido entre 30 e 40 mmHg. Ama-
nutencao da anestesia foi realizada com a infusdo continua
de remifentanil (0,2 pg.kg'.min"") e propofol (60
ug.kgt.min™).

Aposcolocagdodobléfaroeiniciodacirurgia, 6 gotas de feni-
lefrina a 10% foram aplicadas por via tépica pela auxiliar de
enfermagem, a pedido do oftalmologista e sem conhecimen-
to do anestesiologista. Decorridos 5 minutos do inicio da ci-
rurgia, a pressao arterial ndo-invasiva, antes em torno de
100 x 50 mmHg, passou a registrar valores de aproximada-
mente 200 x 140 mmHg e a freqliéncia cardiaca, antes em
torno de 75 batimentos por minuto, registrava 130 a 140 bati-
mentos por minuto (ritmo sinusal). A infusdo de remifentanil
foi elevada para 0,5 ug.kg™'.min™" e a do propofol para 100
pg.kg'1.min‘1 , porém sem diminuigado da pressao arterial ou
da freqiéncia cardiaca. Foi empregado, entao, droperidol
2,5mg (50 pg.kg’1) porviavenosa, mas neste momento a sa-
turagéo de oxigénio registrava 88% e a pressao endotra-
queal elevou-se de 10 para 20 cmH;0. Apds ventilagdo ma-
nual e administragdo de O, a 100%, a saturagao de O, pas-
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sou a 92%. A ausculta pulmonar era normal e o sevoflurano
(concentracao de 3%) foiempregado com o objetivo de auxi-
liar o controle da presséo arterial, que atingiu valores proéxi-
mos a 100 x 70 mmHg, apds a administragéo do anestésico
inalatdrio. Finalizada a cirurgia, embora a hipertens&o arteri-
al e ataquicardia estivessem controladas, a ausculta pulmo-
nar, antes normal, apresentava crepitagdes difusas, en-
quanto a saturagdo de oxigénio era mantida proxima a 92%,
com ventilagdo manual e FiO, a 100%. Furosemida (40 mg)
por via venosa foi administrada ao mesmo tempo em que os
anestésicos foram suspensos. O paciente apresentou me-
lhora progressiva do quadro pulmonar, enquanto se manti-
nham os valores de pressdo arterial dentro da normalidade.
Aextubacao foi possivel 30 minutos apés o término da cirur-
gia. O paciente permaneceu em ventilacao espontadnea com
O, suplementar, administrado por mascarafacial, mantendo
asaturagado de O, entre 92% e 95%, com ausculta pulmonar
normal.

Acriangarecebeu altada saladerecuperagéo pés-anestési-
ca 6 horas apés a cirurgia, consciente, orientada, com venti-
lagdo espontdneaemarambiente, saturacaode O,de 96% e
ausculta pulmonar normal. A pressao arterial manteve-se
emtornode 100 x 60 mmHg durante o periodo que permane-
ceu na sala de recuperagéo pos-anestésica.

DISCUSSAO

As causas mais comuns de hipertensao arterial nointra-ope-
ratorio incluem anestesia superficial, hipercapnia, hiperten-
séo subjacente (essencial, feocromocitoma, coarctagéo da
aorta), farmacos (cetamina, ergotamina, adrenérgicos) ou
pré-eclampsia®. Aevolucdo do quadroclinico nointra-opera-
tério sugere que houve absorgéo sistémica de fenilefrina
aplicada por via topica ocular em quantidade suficiente para
provocar hipertensao arterial grave e edema pulmonar.
Afenilefrina € um adrenérgico ndo catecolaminico, de agéo
direta, considerada a-agonista puro. Apresentapotente efei-
to vasoconstritor arterial e venoso ° , promovendo desvio do
sangue da circulacao periférica para a pulmonar, que é me-
nos sensivel ao efeito vasoconstritor, o que causa aumento
dapressao de enchimento ventricular esquerdo .0 aumen-
to da resisténcia vascular sistémica, induzido pela fenilefri-
na, eleva a impedancia da ejegéo ventricular esquerda, as-
sim como a pressao e o volume diastdlico finais 8,
Concentragbes sistémicas elevadas podem ser atingidas
apos aplicacao topica de fenilefrina no campo cirtirgico ®7 e
asconsequéncias podemincluircrise hipertensiva, taquicar-
dia, bradicardiareflexa, disritmias ventriculares e até parada
cardiaca "'°. Este artigo apresenta um caso de hipertens&o
arterial seguida de edema pulmonar agudo, apds provavel
absorgdo em grande quantidade de fenilefrina, durante cor-
regdo cirurgica de estrabismo. Casos similares, mas que
ocorreram durante cirurgias otorrinolaringoldgicas, propor-
cionaram motivos suficientes para a criagédo de uma comis-
sao formada por anestesiologistas, intensivistas, otorrinola-
ringologistas e farmacologistas cujo objetivo foi estabelecer

Revista Brasileira de Anestesiologia
Vol. 54, N° 6, Novembro - Dezembro, 2004



EDEMA PULMONAR APOS ABSORGAO DE FENILEFRINA TOPICA DURANTE
CIRURGIA OFTALMOLOGICA EM CRIANGA. RELATO DE CASO

recomendacgdes para o emprego da fenilefrina, e que resul-
touno New York Guidelines onthe Topical Use of Phenyleph-
rine inthe Operation Room %, Dos casosde hipertensao arte-
rial induzida por absorcao sistémica de fenilefrina analisa-
dos pela comissao, nove evoluiram para edema pulmonar,
dos quais cinco haviam recebido B-bloqueador (labetalol ou
esmolol) como forma de controlar a presséo arterial in-
tra-operatoria. Destes cinco pacientes, trés evoluiram para
6bito, todos apds o emprego de labetalol. E provavel que a
curtaduragdode agdodoesmololtenhacontribuido paraque
os pacientes que receberam este 3-bloqueador evoluissem
melhor quando comparados aqueles que receberam labeta-
lol®.Emoutrarevisdo ' de 12 casos de complicagées cardio-
pulmonares, apds o emprego de fenilefrina tépica ou submu-
cosa em cirurgia otorrinolaringoldgica, sete pacientes rece-
beram B-bloqueadores, dos quais trés evoluiram para
parada cardiaca, sem nenhum &bito.

Aelevacao dapressao arterial induzida pela absorgéao sisté-
mica de a-agonistas pode ndo necessitar de tratamento, ja
que aduragao de agao dafenilefrina é curta. Casos de hiper-
tensdograve devem sertratadosimediatamente, mas atera-
pia nao deve reduzir a contratilidade miocardica. Assim,
B-bloqueadores e bloqueadores do canal de calcio devem
serevitados e substituidos porvasodilatadores de agdo dire-
ta ou a-bloqueadores 3. Além da epinefrina, isoproterenol e
inibidores da fosfodiesterase, altas doses de glucagon (5 a
10mg)podem serempregadas paraotratamentoda hipoten-
sdo arterial e da bradicardia induzida pelos B-bloqueadores
1214 A agao inotrépica positiva do glucagon resulta da esti-
mulagao direta da adenilciclase®.

No caso descrito neste artigo, foram administrados droperi-
dolpelasuaagéoa4bloqueadoraeanestésicoinalatério (se-
voflurano), por promover diminuigédo da resisténcia vascular
sistémica, embora possuatambém agao depressora do mio-
cardio. Oaumentoda concentragdo dos anestésicos inalato-
rios foi comum nos casos descritos de hipertensao arterial e
taquicardia causadas por absorgéo sistémica de fenilefrina
% Esta conduta foi empregada em pacientes que evoluiram
bem, mas também em pacientes que evoluiram para 6bito.
Assim, o papel dos anestésicos inalatérios no desenvolvi-
mento de disfungdo miocardica, em pacientes que apresen-
taram hipertensao arterial apds absorgéao de fenilefrina topi-
ca, ndo esta bem esclarecido 3. Afurosemida foi administra-
da paraotratamento do edema pulmonar, quando a pressao
arterial registrava valores dentro da normalidade, com
objetivo de reduzir a presséo diastdlica ventricular.
Emboranaotenhasido empregadano caso relatado, a pres-
sdo positiva no final da expiracao (PEEP) representa impor-
tante manobraventilatéria paramanuseio da oxigenagdodu-
rante edema pulmonar agudo, pois aumenta a capacidade
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residual funcional (CRF) e, desta forma, permite a abertura
deunidades pulmonares fechadas que apresentam perdada
funcéo surfactante, além de diminuir o fluxo sangliineo em
areas pouco ventiladas e promover a redistribuicdo da agua
pulmonar dos alvéolos para o intersticio. Porém, como des-
vantagemdo seu emprego, destaca-se adiminui¢cao do débi-
tocardiacodevidoaredugdodoretornovenosoaocoragaoe
a alteragcdo da geometria ventricular ',

A absorgao sistémica do colirio faz-se, principalmente, no
saco lacrimal e na mucosa nasofaringea. Portanto, pode-se
diminui-lacomacompressaodosacolacrimal durante a apli-
cacao da solucao de fenilefrina seguida da remocéao do ex-
cesso apos sua administragao "¢,

Segundo o New York Guidelines onthe Topical Use of Pheny-
lephrine in the Operation Room®, a dose inicial de fenilefrina
topica ndo deve exceder 0,5 mg em adultos ou 20 ug.kg ™' em
criangas até 25kg. Acomissao sugere a substituicdo da solu-
c¢ao de fenilefrinaa 10% ou a 2,5%, disponiveis no mercado,
por solugéo de fenilefrina a 0,25%. Neste relato, o paciente
recebeu 6 gotas de fenilefrina a 10%, o que equivaleria a
aproximadamente 30 mg, ou seja, 60 vezes a dose maxima
preconizada para cirurgias otorrinolaringolégicas. Segundo
Baldwin e col. ’, o emprego da solugéo de fenilefrina topica
por via ocular a 10% ou 2,5%, portanto significativamente
maior que a concentragéo proposta para cirurgias otorrinola-
ringolégicas, € seguro, ja que a absorcgdo sistémica através
daconjuntivaintactae peloductonasolacrimal é notadamen-
te menor, quando comparada a absorgao apos aplicagéo no
campo cirurgico de cirurgia otorrinolaringolégica. Assim, no
caso relatado, além da administragédo de 6 gotas da solugao
de fenilefrina a 10%, como o colirio foi aplicado apés o inicio
da cirurgia, & provavel que a absorgao sistémica tenha sido
facilitada pela exposigdo do campo cirurgico a solugao de
fenilefrina.

Aadministracao de fenilefrina topica deve ser realizada com
cautela, principalmente nos pacientes idosos e/ou naqueles
comfatoresderiscoparaisquemiamiocardicaouencefalica,
porapresentarem menortolerancia aos efeitos dasuaabsor-
cao sistémica. Aaplicagdo deve sempre ocorrerantes doini-
cio da cirurgia e com o conhecimento do anestesiologista
para que medidas sejam empregadas com o objetivo de evi-
tar absorgao sistémica macica do farmaco. Caso esta ocor-
ra, as condutas preconizadas devem ser seguidas, ou seja,
diminuicdo da pressao arterial sem causar depressao mio-
cardica, como no caso do emprego de B-bloqueadores ou
bloqueadores do canal de célcio. Os vasodilatadores de
acgao direta ou a-bloqueadores sao as opgdes diante de hi-
pertensao arterial grave decorrente da absorgéo sistémica
de fenilefrina.
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Pulmonary Edema after Topic
Phenylephrine Absorption during
Pediatric Eye Surgery. Case Report

Maria de Fatima Savioli Fischer, M.D.; Eduardo Toshiyuki
Moro, TSA, M.D.; Valter Moreno Guasti, TSA, M.D.; Clévis
Tadeu B. da Costa, TSA, M.D.; Fabio Scalet Soeiro, TSA,
M.D.; Luiz Carlos Bevilacqua dos Santos, M.D.; Renato
Swensson Filho, M.D.

INTRODUCTION

Phenylephrine eyedrops are commonly used in eye proce-
dures to promote capillary decongestion or pupil dilation.
However, this has been associated to severe cardiovascular
complications, some evolving to death, as the consequence
of massive absorption of this a-adrenergic agonist 3 This
article reports a case of acute pulmonary edema after possi-
ble systemic absorption of phenylephrine eyedrops in child
submitted to general anesthesia for strabismus correction.

CASE REPORT

Male patient, 12 years old, 50 kg, physical status ASAI, ad-
mitted for outpatient bilateral convergent strabismus correc-
tion.

There were no complaints suggesting any disease during
preanesthetic evaluation and physical evaluation was nor-
mal. Patient was premedicated with 3 mg intravenous
midazolam (60 pg.kg™) after venoclysis with 22G catheter
and non-invasive blood pressure monitoring (every 5 min-
utes), inaddition to pulse oximetry and cardioscopyin Dy,. An-
esthesia was induced with remifentanil infusion (0.3
ug.kg”'.min™") followed by bolus propofol (3 mg.kg™') associ-
ated to mivacurium (0.2 mg.kg™).

Intravenous 0.5 mg (10 ug.kg™') atropine was also adminis-
tered and hydration was maintained with 0.9% saline (2
mL.kg".min™"). After tracheal intubation with 6.5 mm
endotracheal tube with and low pressure cuff, patient was
placed under controlled ventilation in rebreathing system
with tidal volume of 8 mL.kg ™, respiratory rate of 8 incursions
per minute, and 50% FiO, (oxygen and nitrous oxide). End
tidal CO, was monitored by capnography and maintained be-
tween 30 and 40 mmHg. Anesthesia was maintained with
continuous remifentanil (0.2 ug.kg™".min™") and propofol (60
ug.kg”'.min™") infusion.

Afterblepharus adjustmentand beginning of surgery, 6 drops
of 10% phenylephrine were administered by the nurse atoph-
thalmologist’s request, but without informing the anesthesi-
ologist.

Five minutes after surgery beginning noninvasive blood
pressure, previously around 100 x 50 mmHg, started record-
ing values of approximately 200 x 140 mmHg and heart rate,
previously around 75 beats per minute, recorded 130 to 140
beats per minute (sinus rhythm). Remifentanil infusion was
increased to 0.5 pg.kg'.min" and propofol to 100
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ug.kg”.min”", however without blood pressure or heart rate
decrease.

Intravenous 2.5mg (50 pg.kg'1 )droperidolwas then adminis-
tered but at this moment oxygen saturation was 88% and tra-
cheal pressure had increased from 10 to 20 cmH,0. After
manual ventilation and 100% oxygen administration, O, sat-
urationwentto 92%. Pulmonary auscultationwas normaland
sevoflurane (3% concentration) was used to help controlling
blood pressure which has reached values close to 100 x 70
mmHg after inhalational anesthetic administration.

At surgery completion, although hypertension and tachycar-
dia were controlled, previously normal pulmonary
auscultation presented diffuse rales while oxygen saturation
was maintained close to 92% with manual ventilation and
100% FiO;. Intravenous furosemide (40 mg) was adminis-
tered at the same time that anesthetic solutions were with-
drawn. Patient presented progressive pulmonary improve-
ment while blood pressure was maintained within normal val-
ues. Extubation was possible 30 minutes after surgery com-
pletion. Patient remained with spontaneous ventilation with
oxygen under facial mask, with oxygen saturation between
92% and 95% and normal pulmonary auscultation.

Patient was discharged from PACU 6 hours after surgery,
conscious, oriented, with spontaneous ventilation in room
air, 96% O, saturation and normal pulmonary auscultation.
Blood pressure was maintained in approximately 100 x 60
mmHg during PACU stay.

DISCUSSION

Most common intraoperative hypertension causes include
superficial anesthesia, hypercapnia, underlying hyperten-
sion (essential, pheochromocytoma, aortic coarctation),
drugs (ketamine, ergotamine, adrenergics) or pre-eclampsia
* Intraoperative clinical evolution suggests systemic absorp-
tion of phenylephrine eyedrops in sufficient amounts to in-
duce severe hypertension and pulmonary edema.
Phenylephrine is a non-catecholamine, direct-action
adrenergic considered pure a-agonist. It has potent arterial
and venous vasoconstrictor effect ® promoting blood shifting
from peripheral to pulmonary circulation, which is less sensi-
tive to vasoconstrictor effects, and promotes increased left
ventricularfilling pressurea.Systemicvascularresistancein-
crease induced by phenylephrine increases left ventricular
ejection impedance as well as end pressure and diastolic
volume .

High systemic concentrations may be reached after topic
phenyleprine in the surgical field 67 and consequences may
include hypertension, tachycardia, reflex bradycardia, ven-
tricular arrhythmias and even cardiac arrest "'°. This article
presents acase of hypertension followed by acute pulmonary
edema after possible absorption of high amounts of
phenylephrine during surgical strabismus correction. Similar
cases, however reported during ENT procedures, have pro-
vided enough reasons for the establishment of a committee
made up of anesthesiologists, intensive care physicians,
ENT specialists and pharmacologists to develop recommen-
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dations for the use of phenylephrine, and which resulted in
the New York Guidelines onthe Topical Use of Phenylephrine
in the Operation Room °.

From all cases of hypertension induced by systemic
phenylephrine absorption analyzed by the committee, nine
have evolved to pulmonary edema, five of whom had re-
ceived B-blockers (labetalol or esmolol) to control
intraoperative blood pressure. From these five patients,
three have evolvedtodeath, all afterlabetalol administration.
It is possible that the short-action of esmolol may have con-
tributed for the better evolution of patients receiving this
B-blocker as compared to those receiving labetalol °. In a dif-
ferent review "' of 12 cases of cardiopulmonary complica-
tions after topic or submucosal phenylephrine in ENT surger-
ies, seven patients have received p-blockers, three of whom
evolving to cardiac arrest, however without deaths.
Increased blood pressure induced by systemic a-agonists
absorption may not require treatment since phenylephrine
action is short. Severe hypertension should be promptly
treated buttherapy should not decrease myocardial contrac-
tility. So, B-blockers and calcium channel blockers should be
avoided and replaced by direct action vasodilators, or
a-blockers *. In addition to epinephrine, isoproterenol and
phosphodiesterase inhibitors, high glucagon doses (5to 10
mg) may be used to treat B-blockers-induced hypotension
and bradycardia 1214 Ppositive inotropic glucagon action re-
sults in direct adenylcyclase stimulation 2.

In our case, we have administered droperidol, due to its a4
blocking action, and inhalational anesthetics (sevoflurane)
for promoting systemic vascular resistance decrease al-
though promoting also myocardial depression. Increased
inhalational anesthetics concentration was common in de-
scribed cases of hypertension and tachycardia induced by
systemic phenylephrine absorption 3. This approach has
been used in patients with good evolution but also in patients
evolving to death. So, the role of inhalational anesthetics in
developing myocardial dysfunction in patients with severe
hypertension after topic phenylephrine absorptionis notvery
clear ®. Furosemide was used to control pulmonary edema
when blood pressure was within normal values, aiming atde-
creasing ventricular diastolic pressure.

Although not used in our case, positive end expiratory pres-
sure (PEEP)isimportantventilatory maneuverto handle oxy-
genation during acute pulmonary edema because it in-
creases functional residual capacity (FCR), thus allowing the
opening of closed pulmonary units with surfactant function
loss, in addition to decreasing blood flow in poorly ventilated
areas and promoting pulmonary water redistribution from al-
veoli to interstitium. However, there are disadvantages such
as decreased cardiac outputdue to decreased venous return
to the heart, and ventricular geometry changes ®,
Systemic eyedrops absorption takes place primarily in the
lachrymal sacand nasopharyngeal mucosa. So, itmaybe de-
creasedbylachrymal saccompressionduring phenylephrine
administration followed by excess removal "®"".

According to the New York Guidelines on the Topical Use of
Phenylephrine in the Operation Room 3 initial topic
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phenylephrine dose should not exceed 0.5 mg in adults and
20 ug.kg'1 inchildrenupto25kg. The committee suggeststhe
replacement of 10% or 2.5% phenylephrine available in the
market by 0.25% phenylephrine. In our case, patient has re-
ceived 6 drops of 10% phenylephrine, equivalent to approxi-
mately 30 mg, thatis, 60 times the maximumdose preconized
for ENT procedures.

According to Baldwin et al. " 10% or 2.5% topic
phenylephrine, or significantly higher than the concentration
proposed for ENT procedures, is safe, since systemic ab-
sorption through intact conjunctiva and nasolachrymal duct
is clearly lower, as compared to absorption after application
inthe surgical field of ENT procedures. So, inour case, in ad-
dition to administering 6 drops of 10% phenylephrine, since
eyedrops were applied after surgery beginning, it is possible
that systemic absorption was helped by the exposure of the
surgical field to phenylephrine.

Topic phenylephrine should be cautiously administered, es-
pecially in elderly patients and/or those with risk factors for
myocardial or brain ischemia, because they are less tolerant
to the effects of its systemic absorption. Drug should always
be administered before surgery and the anaesthesiologist
should beinformed sothatmeasures may be takento prevent
massive systemic drug absorption. If there is absorption,
preconized management should be followed, that is, de-
crease blood pressure without inducing myocardial depres-
sion, as it is the case with B-blockers or calcium channel
blockers. Direct action vasodilators, or a-blockers, are the
options for severe hypertension induced by systemic
phenylephrine absorption.
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RESUMEN

Fischer MFS, Moro Et, Guasti VM, Costa CTB, Soeiro FS, San-
tos LCB, Swensson Filho R - Edema Pulmonar después de
Absorcién de Fenilefrina Topica durante Cirugia Oftalmolégica
en Nifo. Relato de Caso

JUSTIFICATIVA Y OBJETIVOS: Soluciones tépicas de
fenilefrina son usadas frecuentemente en cirugia oftalmoldgica
con el objetivo de promover descongestionamento capilar o
dilataciéon pupilar. Este articulo describe un caso de

820

hipertension arterial grave seguida de edema pulmonar du-
rante la cirugia para correcciéon de estrabismo. La probable
causa de esta complicacion fue la absorcion sistémica de
fenilefrina administrada por via topica ocular. El objetivo del
relato es la discusion de medios de prevenciéon de esta
complicacién, como también el tratamiento mas adecuado.
RELATO DEL CASO: Paciente del sexo masculino, 12 afos,
50 kg, estado fisico ASA I, admitido en el centro quirtrgico para
realizacién de correccion de estrabismo convergente bilateral
en régimen ambulatorial. Fue sometido a la anestesia general
venosa y a manutencion, realizada con infusién continuada de
remifentanil y propofol. Despues de colocacion del blefaro, 6
gotas de fenilefrina a 10% fueron aplicadas por via tépica.
Decorridos 5 minutos del inicio de la cirugia, el paciente
desarrollé hipertension arterial y taquicardia, refractarias a la
elevacion de la dosis administrada de remifentanil y propofol,
bien como a la administracion de droperidol. El control de la
presion arterial y de la frecuencia cardiaca fue posible después
del empleo de sevoflurano, pero hubo disminucion de la
saturacion de oxigeno y el aparecimiento de crepitaciones
pulmonares difusas por probable desarrollo de edema
pulmonar agudo. La furosemida fue administrada y los
anestésicos fueron suspensos. El paciente presenté mejora
progresiva del cuadro pulmonar, mientras los valores de
presion arterial permanecian dentro de la normalidad. Recibio
alta de la sala de recuperacion pos-anestésica 6 horas
después de la cirugia, cuando se presentaba en ventilacion
espontanea en aire ambiente, con saturaciéon de O,, ausculta
pulmonar y presion arterial normales.

CONCLUSIONES: La administracion de fenilefrina topica
debe ser realizada con cautela, antes del inicio de la cirugia y
con el conocimiento del anestesiologista, para que sean
creadas medidas con el objetivo de evitar absorcion sistémica
en grande cantidad y, caso ésta ocurra, las conductas
preconizadas deben ser seguidas, o sea, disminucion de la
presion arterial sin causar depresion miocardica, como en el
caso de la colocacién de B-bloqueadores o bloqueadores del
canal de calcio. Los vasodilatadores de accion directa o
a-bloqueadores son las opciones delante de la hipertension ar-
terial grave consecuente de la absorcién sistémica de
fenilefrina.
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