Rev Bras Anestesiol
2004; 54: 2: 261 - 275

ARTIGO DE REVISAO
REVIEW ARTICLE

Prevencao da Aspiracdo Pulmonar do Conteudo Gastrico *

Prevention of Pulmonary Gastric Contents Aspiration
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RESUMO
Moro ET - Prevengdo da Aspiragdo Pulmonar do Conteudo
Gastrico

JUSTIFICATIVA E OBJETIVOS: Apesar da baixa incidéncia, a
aspiracdo pulmonar do conteudo gastrico pode ter
conseqliéncias devastadoras para o individuo. A diminui¢do na
fungéo do esfincter esofagico e dos reflexos protetores das
vias aéreas causadas pela depressdo da consciéncia,
predispbe os pacientes a esta grave complicagéo. Neste artigo,
foi realizada uma revisdo dos aspectos fisiolégicos associados
ao refluxo gastroesofagico, bem como os métodos utilizados
para preveni-lo.

CONTEUDO: Séo feitos comentérios sobre 0s mecanismos
envolvidos na aspiragcdo do conteudo gastrico, suas
conseqliéncias e métodos de prevencgéo, incluindo recentes
guias de jejum pré-operatorio elaborados apds revisdo da
literatura, o uso racional de drogas que atuam no pH e volume
gastrico e, finalmente, o efeito de diferentes métodos de
manutengdo da via aérea na prevengdo da aspiragdo
pulmonar.

CONCLUSOES: A aspiracédo pulmonar do contetido gastrico,
apesar de pouco freqliente, exige cuidados especiais para sua
prevengdo. Guias de jejum pré-operatoério elaborados
recentemente sugerem periodos menores de jejum,
principalmente para liquidos, permitindo mais conforto aos
pacientes e menor risco de hipoglicemia e desidratagdo, sem
aumentaraincidéncia de aspiragdo pulmonar perioperatéria. O
uso rotineiro de drogas que diminuem a acidez e volume
gastrico parece estar indicado apenas para pacientes de risco.
O melhor método de protegédo da via aérea contra a aspiragao
continua sendo a intubagéo traqueal. Outros métodos de
manutengao da via aérea vém sendo adotados, mas a eficacia
na prevengdo da aspiragcdo ainda é inferior, embora
representem importante alternativa em casos de falha de
intubagéo traqueal.

Unitermos: COMPLICACOES: aspiragéo pulmonar

SUMMARY
Moro ET - Prevention of Pulmonary Gastric Contents Aspiration

BACKGROUND AND OBJECTIVES: Despite its low inci-
dence, aspiration of pulmonary gastric contents may have dev-
astating consequences. Esophageal sphincter function and
protective airway reflexes decrease caused by conscience de-
pression, predisposes patients to this severe complication.
This article is a review of physiological aspects associated to
gastroesophageal reflux, as well as of the methods to prevent it.
CONTENTS: Comments are made about the mechanisms in-
volved in gastric contents aspiration, its consequences and pre-
ventive methods, including recent preoperative fasting
guidelines developed after review of the literature, the reason-
able use of drugs acting on gastric pH and volume, and finally
the effects of different airway control methods on pulmonary as-
piration prevention.

CONCLUSIONS: Aspiration of pulmonary gastric contents, de-
spite its low frequency, demands special preventive care. Re-
cently developed preoperative fasting guidelines suggest
shorter fasting periods especially for liquids, allowing more
comfort to patients and less risk of hypoglycemia and dehydra-
tion, without increasing the incidence of perioperative pulmo-
nary aspiration. The routine use of drugs decreasing gastric
acidity and volume seems to be indicated only for poor risk pa-
tients. The best method to protect airways against aspiration is
still tracheal intubation. Other airway control methods have
been adopted, but their efficacy in preventing aspiration is
lower, although representing major alternatives in cases of
intubation failure.

Key Words: COMPLICATIONS: pulmonary aspiration

INTRODUGAO

Recentes estudos sugerem que a aspiracdo pulmonar
perioperatoéria € um evento pouco freqliente, porém seu
impacto para o individuo pode ser devastador ' Em 1946,
Mendelson ja relacionava alimentacdo com aspiragéo pul-
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monar do conteudo gastrico durante o parto com anestesia
geral. Ele descreveu duas sindromes: a primeira consistia
na inalagcdo de alimentos solidos levando a obstrugédo das
vias respiratérias e a morte ou atelectasia maciga. A segun-
da, que leva o seu nome, decorria da aspiragao do conteudo
gastrico liquido quando os reflexos laringeos estavam depri-
midos por anestesia geral 2 Estes pacientes desenvolviam
cianose, taquicardia e taquipnéia. Mendelson demonstrou
em coelhos que o desenvolvimento da sindrome dependia
do material aspirado ter pH acido 3,

Neste artigo, os mecanismos envolvidos na regurgitacéo e
aspiragao pulmonar do conteudo gastrico sdo analisados
juntamente com alguns métodos de prevencao.

INCIDENCIA

Umarevisao na literatura sugere que aincidéncia de aspira-
¢ao pulmonar no periodo perioperatério é relativamente bai-
xa e teve pequena mudanga nos ultimos anos. Em 1986, um
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estudo do Scandinavian Teaching Hospital observou que a
incidéncia de aspiracao variou entre 0,7 e 4,7 por 10.000
anestesias *. Uma publicacdo apos 10 anos observou que a
incidéncia era de 2,5 por 10.000 no Norwegian Hospital °.
Estudos realizados na Clinica Mayo observaram incidéncia
semelhante em adultos (3,1 por 10.000) ® e criancas (3,8 por
10.000)”. Outro estudo realizado nos Estados Unidos obser-
vou uma incidéncia maior em criangas (10,2 por 10.000) 8,
A frequéncia varia muito entre os pacientes. Assim, os ido-
s0s, 0s pacientes com estado fisico (ASA) de classificagao
mais alta, as gestantes, os portadores de refluxo gastroeso-
fagico, os obesos e os pacientes submetidos a cirurgiade ur-
géncia apresentam maior risco de aspiragéo 19 Além disso,
dor, ansiedade, diabetes mellitus, insuficiéncia renal, de-
pressao do nivel de consciéncia, alcool e drogas (opidides,
benzodiazepinicos, anticolinérgicos) retardam o esvazia-
mento gastrico >

Baseada em dados recentes disponiveis, a aspiragéo pul-
monardo conteldo gastrico parece serapenasdiscretamen-
te mais freqliente em criangas quando comparada a incidén-
cianosadultos. Ascriangas aindaparecemsermenosgrave-
mente afetadas pela aspiracao '°.

MORBIDADE E MORTALIDADE

A morbidade atribuida a aspiracao é caracterizada pela pre-
senga de infiltrados pulmonares a radiografia de térax, a ne-
cessidade de uso de antibiéticos ou broncodilatadores e a
duragao do suporte ventilatério ° (Tabela l). Em estudo reali-
zado na Clinica Mayo ©, 27% dos pacientes que aspiraram,
necessitaram suporte ventilatério por mais de 24 horas.

Tabela | - Evolugéo dos Pacientes com Aspiragdo Pulmonar
do Conteudo Gastrico (Clinica Mayo)

Adulto (%)

Crianga (%)

Numero 215.488 63.180
Aspiragéo 67 (0,03) 24 (0,04)
Sintomas 24 (36) 9 (38)
Unidade de terapia intensiva 18 (27) 6 (25)
Ventilagdo mecénica * 6(9) 6 (25)
Obitos 3(4,5) 0

Flick: Curr Opin Anesthesiol, 2002;15:323-327
* Por mais de 24 horas

Grandes estudos retrospectivos realizados em diferentes
centros mostraram que a taxa de mortalidade variou de zero
a4,5% *°.

No Reino Unido, o “Inquérito Confidencial sobre Obitos Ma-
ternos” apresentou dados acurados sobre a mortalidade
apés aspiracdodo conteudo gastriconapratica obstétricade
1957 a 1998 ™.

Das causas de morte atribuidas aanestesia, aproporgaode-
corrente da aspiragao pulmonar tem declinado progressiva-
mentede 50% a65% ha50anos, paraaté 12% nos ultimos 10
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anos. Esta diminuigédo é, sem duvida, resultado da transigcéo
da anestesia geral para os bloqueios espinhais na pratica
anestésica em obstetricia .

FISIOLOGIA

Os mecanismosfisioldgicos que previnem aregurgitagdoe a
aspiracao do conteudo gastrico incluem o esfincter esofagi-
co inferior, o esfincter esofagico superior e os reflexos
laringeos.

Conteudo Gastrico

Osvalorescriticos paraoriscode pneumonite aspirativa, de-
rivados de modelos animais, sdo volume do conteudo gastri-
comaior que 0,4 ml.kg™ e pH menor que 2,5 '2. Porém, estu-
dorealizado em gatos mostra que o volume gastrico necessa-
rio para produzir regurgitacdo espontanea foi 20,8 ml.kg™ *°.
Outros investigadores consideraram volume gastrico resi-
dualentre0,8e 8 mI.kg‘1 paraserconsiderado como fatorde
risco para aspiracdo ">

Um exame critico daliteraturarevela que adiminuicédo do pH
e 0 aumento do volume gastrico sdo importantes fatores de
risco para aspiragao pulmonar em modelos animais. Porém,
diferencgas entre as espécies tornam a extrapolagao para hu-
manos dificileimprecisa . Alémdisso, pacientes saudaveis
comjejum pré-operatério prolongado, freqliientemente apre-
sentam volume gastrico maior que 0,4 mI.kg'1 e pH menor
que 2,5 "2,

Assim, apesarde haverevidénciasde umarelagaodiretaen-
tre volume aspirado e gravidade da pneumonite ¥ a relagao
entre volume gastrico e volume aspirado tem sido contesta-
daeasuavalidade necessitade mais estudos paraserescla-
recida %.

Em 1833, Beaumont ja registrava que, apos ingestéo de li-
quidos, o esvaziamento do estdbmago ocorriaem menos de 1
hora, enquantootempo de esvaziamento paraos sélidos era
muito mais longo %*. A dependéncia da motilidade gastrica
para o esvaziamento de material sélido explica esta diferen-
¢a,jaque,nocasodosliquidos, estadependénciandoocorre
24 Aguaefluidos passam pelo estémago rapidamente. Meta-
de de um bolus de 500 ml de solugéo fisioldgica isotbnica é
esvaziada e/ou absorvida pelo estdémago humano em 12 mi-
nutos ?*?%. Metade de um bolus de 750 ml desaparece do es-
témago em 20 minutos 2'*"-?® ¢ 80% a 95% dos liquidos inge-
ridos desaparecem em uma hora 293°,

Entretanto, o tempo de esvaziamento gastrico para soélidos
varia consideravelmente.

Entre os tipos de alimentos ingeridos, o esvaziamento dos li-
pideos é mais lento, o das proteinas mais rapido e o dos car-
boidratos, intermediario ®'. Nao existe uma definicdoabsolu-
ta para alimento sélido. Em termos praticos, solidos sé&o ali-
mentos que se encontram neste estado no estdmago 2°.
Assim,agelatinaésdlidaantesdaingestdo, masseencontra
no estado liquido no estémago. Por outro lado, o leite forma
componentes solidos no interior do estdbmago, levando
horas para seu esvaziamento.
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Esfincter Esofagico Inferior

Aparentemente, ndo ha um verdadeiro esfincter anatémico,
mas as fibras musculares da jungéo entre o es6fago e o esto6-
mago se dispdem em forma circular, funcionando como
esfincter verdadeiro.

A tendéncia a regurgitacdao ndo depende diretamente da
pressao do esfincter esofagico inferior, mas da diferenca en-
tre estaeapresséaointra-gastrica. Antieméticos, drogas coli-
nérgicas, succinilcolina e anti-acidos aumentam a presséao
do esfincter esofagico inferior, enquanto anticolinérgicos, ti-
opental, opidides e anestésicos inalatorios areduzem. Atra-
curio, vecurdnio, ranitidina e cimetidinanao tém efeitono es-
fincter esofagico inferior *2

Esfincter Esofagico Superior

Ajuda a prevenir a aspiracao pela agédo na transigéo entre o
esbdfago e a hipofaringe exercida pelo musculo cricofarin-
geo. Durante a anestesia e mesmo sono normal, sua funcao
e tdnus estao alterados *.

Com excecédo da cetamina, drogas anestésicas reduzem o
tébnus do esfincter esofagico superior. Alémdisso, pacientes
que receberam agentes bloqueadores neuromusculares po-
dem estar sob risco de aspiragdo, mesmo com TOF (Train of
Four)de 0,7, pois otdnus do esfincter esofagico superior ain-
da se encontra diminuido, assim como a deglutigdo >*3°.

Reflexos Laringeos

Os reflexos das vias aéreas protegem os pulmdes da aspira-
¢ao. Existem 4 reflexos bem definidos '°: apnéia com laringo-
espasmo, tosse, expiragao (expiragao forgcada sem inspira-
¢éo precedendo) e a “Spasmodic Panting” (respiragéo su-
perficial com freqiiéncia de 60 movimentos por minuto por
menos de 10 segundos).

Duas horas ap6s arecuperacdo de uma anestesia geral, em
casos ambulatoriais, a sensibilidade dos reflexos das vias
aéreas superiores ndo havia retornado ao normal 7. Aredu-
¢ao destes reflexos parece estar presente nédo apenasnoin-
tra-operatdrio, mas também nos pacientes sob efeito de me-
dicacao pré-anestésica e no pés-operatorio, talvez por pe-
riodo mais longo do que se estimava. Além disso, os idosos
tém reflexos das vias aéreas menos ativos e devem ser con-
siderados como risco aumentado para aspiragéo *7°.

PREVENGAO

Métodos utilizados para prevenir a aspiragao pulmonar en-
volvem o controle do conteudo gastrico, redugao do refluxo
gastroesofagico e protegédo das vias aéreas. Isto é obtido
atravésdojejum pré-operatério, diminuicdo da acidez gastri-
ca, estimulo ao esvaziamento gastrico e manutengédo da
competéncia do esfincter esofagico A protecéo das vias
aéreas requer pressao na cartilagem cricéide (manobra de
Sellick) 42 posicionamento adequado do paciente, intuba-
¢aotraqueal sobindugdocomsequénciarapidaouacordado
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e aspiragdo da sonda nasogastrica antes da indugéo da
anestesia *°.

CONTROLE DO CONTEUDO GASTRICO
Jejum Pré-Operatério

O objetivo do jejum pré-operatdrio € diminuir orisco e o grau
de regurgitagdo do conteudo gastrico, prevenindo assim a
aspiragao pulmonar e suas consequéncias.

A antiga orientacao “Nada por boca apds meia-noite” tem
sido substituida por periodos menores de jejum pré-operato-
rio. Existem varios beneficios quando pacientes, principal-
mente as criangas, ingerem liquidos antes da anestesia, in-
cluindoaumento da satisfagdo e diminuicdo dairritabilidade,
aumento do pH gastrico, diminuigdo dorisco de hipoglicemia
lipolise e desidratagéio 15214446,

Estudos em diferentes centros, envolvendo criangas que in-
geriram diferentes tipos de liquidos sem residuos (agua,
cha, café, suco de fruta sem polpa, todos sem alcool e com
pouco agucar) em volumes variaveis, concluiram que a in-
gestaodeliquidos, semlimite de volume, pode serpermitida,
com segurancga, 2 horas ou mais antes da cirurgia 2347
Normalmente, o ritmo de producao de secrecgéo acida do es-
tdbmago ¢ de 0,6 ml.kg”'.h”" 2, mas pode chegar a até 500
ml.h"" com ojejum e afome '****®_ Foiobservada, em muitos
casos, diminuigdo do pH gastricocom o aumento daduragao
dojejum pré-operatério*°. Aansiedade é um estimulo emoci-
onal que pode aumentar a produgéo de HCI, de forma similar
afase cefalica da secrecdo gastrica '"*#°%*" o que explicao
aumentodovolume e adiminuicdo do pH gastricoapds jejum
prolongado '"#"*9%25% O aumento do pH gastrico dos paci-
entes que receberam liquidos 2 a 3 horas antes da interven-
¢ao cirurgica pode ser resultado de diluicdo das secrecbes
acidas e/ou decréscimo na sua producao pela diminui¢cao
dosniveisde ansiedade e fome. Adiminuigdo no volume gas-
trico nos pacientes que receberam liquido poucas horas an-
tes da cirurgia pode ser devida a estimulacao da motilidade
gastrica causada pela entrada de liquido frio e/ou pela dis-
tensao fisica do estdmago '>17:27%4,

Apesardo conhecimento acumulado até hoje, ndo é possivel
predizer com certeza o conteudo gastrico. Pacientes sauda-
veis com jejum prolongado podem, no dia da cirurgia, apre-
sentar vémito com conteudo da refeigdo do dia anterior. Ou-
tros podem apresentar hipoglicemia, desidratacéo e irritabi-
lidade. Parece razoavel, porém, concluir que a ingestao ir-
restritade liquidos claros, para pacientes saudaveis, 2horas
oumais antesdacirurgiatemrelagaorisco-beneficiomaisdo
que aceitavel 7®11:21:55.56

A American Society of Anesthesiologists, através da ASA
Task Force on Preoperative Fasting®’, desenvolveu um guia
praticoparaojejumpré-operatorioe paraousodedrogasen-
volvidas nadiminuigdodovolume e daacidez gastrica. Base-
ado em extensa revisao da literatura, o guia se refere a paci-
entes saudaveis, de todas as idades, submetidos a procedi-
mentos eletivos, semincluir pacientes commaiorriscode as-
piracao. Tais recomendacdes podem ser adotadas, modifi-
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cadasourejeitadas de acordo com as necessidades clinicas
individuais e estéo sujeitas a revisdes peridédicas de acordo
com a evolugédo do conhecimento sobre o assunto.

As recomendacdes estédo resumidas a seguir (Tabela I1):

e Liquidos sem residuos (agua, cha, café, suco de fruta
sem polpa, todos sem alcool e com pouco agucar): jejum
de 2 horas para todas as idades;

e Leite materno: jejum de 4 horas para recém-nascidos e
lactentes;

e Dieta leve (cha e torradas) e leite ndo materno: aceita-se
até 6 horas de jejum para criangas e adultos;

e Férmula infantil: jejum de 6 horas para recém-nascidos e
lactentes;

e Solidos: jejum de 8 horas para criangas e adultos.

Tabela Il - Recomendacgdes para Jejum Pré-Operatério Se-
gundo a ASA Task Force on Preoperative Fasting

Alimento Ingerido Jejum Minimo (h)

Liquido sem residuos 2
Leite materno 4
Foérmula infantil 6
Leite ndo materno 6
6

Dieta leve

Summary of Fasting Recommendations to Reduce the Risk of Pulmonary
Aspiration. From: Anesthesiology, 1999;90:896-905.

Muitos investigadores tém estudado a implementacéo dos
novos guias de jejum pré-operatorio que substituiram a anti-
ga orientacéo “Nada por boca ap6s a meia-noite”. Ferrari %8
avaliou 51 instituicbes nos Estados Unidos e Canada e con-
cluiu que a conduta preconizada pela American Society of
Anesthesiologistsrepresentaamaioriadasinstituicdes para
criangas na América do Norte. Investigacbes realizadas na
Inglaterra, Escocia, Alemanha e Noruega também mostra-
ram que medidas mais flexiveis com relagdo ao jejum
pré-operatorio tém sido adotadas pela maioria das institui-
coesdaqueles paises, semaumentonas complicacdes *%%2.

Alguns pontos ainda devem ser mencionados:

Estudos em adultos mostraram que n&o houve diferenca no
conteudo gastrico de pacientes que mascaram goma de
mascar sem aculicar imediatamente antes da cirurgia '®®3.
Ainda assim, Splinter 2% sugere jejum de 2 horas para goma
de mascar e balas.

Estudorecente em gestantes saudaveis, de termo, ndo obe-
sas e que nao estavam em trabalho de parto ndo encontrou
diferenca no conteldo gastrico apos ingestdo de 300 ml de
agua quando comparado ao conteudo daquelas com jejum
prolongado ®*.

A American Society of Anesthesiologists Task Force on
Obstetrical Anesthesia °° recomenda que a ingestao mode-
rada de liquidos sem residuos pode ser permitida para ges-
tantes em trabalho de parto ndo complicado. Nos casos em
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que ha outro fator de risco associado (diabetes, obesidade
morbida, via aérea dificil), ou pacientes com risco elevado
para evolugéao para parto cesariano, deve haver restrigao li-
quida determinada caso a caso. Com relagado aos solidos, a
comissao concordaqueoperiodode 8 horas oumais parace-
sarianaseletivas é omais apropriado. Pacientesemtrabalho
de parto ndo devem ingerir solidos.

Os mecanismos envolvidos no aumento do risco de aspira-
¢ao pulmonar em obesos ndo incluem o aumento do volume
gastrico, poisestendoé maiorquandocomparadoaovolume
dos ndo obesos. Outro fatores, como as pressdes intra-gas-
trica, abdominal e do esfincter esofagico inferior, provavel-
mente, desempenhem um papel mais importante na fisiopa-
tologia da aspiragao em obesos .

Segundo a Norwegian National Consensus, a medicagao
pré-anestésica pode ser ingerida com 150 ml de agua, em
adultos, até 1 horaantes daanestesia. O mesmovale paraas
criangas, mas com limite de 75 ml de agua °.

Reducgéo da Acidez Gastrica

Na praticaanestésica, muitos estudos clinicostémsidoreali-
zados sobre o uso de antagonistas do receptor H, e bloquea-
dores da bomba de prétons em pacientes saudaveis para
avaliar seus efeitos no pH e volume gastrico o7,
Aadministragdo de dose Unica de 150 mg de ranitidina, pou-
cas horas antes daindugéo da anestesia, aumenta significa-
tivamente o pH gastrico, além de reduzir seu volume 67,
Aprescricao de bloqueadores da bomba de prétons, porém,
exige o conhecimento de sua farmacologia. Estudos tém
mostrado que estas drogas sdo mais efetivas se administra-
dasemduas doses sucessivas: umananoite anterior e outra
na manha da anestesia %7°°.

Apesarde serpossiveldemonstrarque estas drogas aumen-
tam o pH gastrico e diminuem o seu volume, a ASA Task For-
ce considera que nao existem evidéncias que apoiem seu
uso rotineiro em pacientes saudaveis, mas apenas em paci-
entes derisco, jaque ndo hadiminuigdo comprovada nainci-
déncia de aspiragdo, morbidade ou mortalidade com o uso
destas drogas nos pacientes saudaveis *’
Aeficaciadaadministragao de anti-acidos no pré-operatorio
para diminuir a acidez gastrica esta comprovada, mas néo
existem evidéncias de que estas solugdes atuem no volume
gastrico. Anti-acidos particulados podem aumentar o risco
delesaopulmonarse houveraspiragao; portanto, devemser
evitados. Assim, os anti-acidos (n&o particulados como o ci-
tratode sédio) no pré-operatorio, s6 estaoindicados para pa-
cientes de risco *’.

Os antieméticos (p. ex.: droperidol e ondansetron) também
estaoindicados somente para os casos de maiorrisco de as-
piracdo 7.

Sonda Nasogastrica

E comum a pratica de insergao de sonda nasogéstrica nos
pacientes de risco antes da anestesia, com o objetivo de es-
vaziaroestdémago. Porém, parece que afungédodos esfincte-
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res esofagicos superior e inferior fica comprometida quando
comparada a fungéo nos pacientes sem a sonda nasogastri-
ca*?"® Sellick recomenda, em seu trabalho original **, que a
sonda seja retirada antes da indugado da anestesia. Porém,
dois estudos em cadaveres mostraram que a eficacia da ma-
nobrade Sellick ndo esta diminuidacomasuapresenca’""?.
Assim, a sonda funcionaria como uma passagem segura do
conteudogastricoquandoumacompressao eficaznacartila-
gem cricoide fosse aplicada. Com base nestes dados, Smith °®
sugere que a sonda sejadeixada in situdurante aplicagaode
inducao de sequéncia rapida associada a manobra de
Sellick.

Nao existem diferengas significativas na incidéncia de aspi-
racado pulmonar quando diferentes calibres de sonda naso-
gastrica sao utilizadas "°.

Um baldo associado a sonda tem sido empregado com su-
cesso, buscando ocluir a cardia e, portanto o refluxo gas-
troesofagico’*. Estasondacombaldogastricotemsidoes-
tudadaemconjuntocomamascaralaringea. Observou-se
que a sonda nao interferia com ainsergéo da mascara la-
ringea e que esta ndo impedia a insergao da sonda. Esta
associagao representa uma boa opgao para manipulagéo
de vias aéreas dificeis em pacientes sob risco de aspira-
cao 5.

Pressao na Cartilagem Cricoéide

A pressaonacartilagemcricoide (manobrade Sellick) se tor-
nou pratica universal durante indugéo de anestesia em paci-
entes potencialmente com estémago cheio '°. Tal manobra,
quando bem realizada, previne a insuflagéo gastrica em cri-
ancas '’ e em adultos ®7°, além de aumentar o ténus do es-
fincter esofagico superior 2°. O tdnus do esfincter esofagico
inferior diminui com esta compressao 8o que sugere a pre-
senga de mecanorreceptores na faringe que promovem um
relaxamento reflexo deste esfincter. Este efeito, porém, pa-
rece ndo provocar refluxo gastroesofagico 82,

Aaplicagao incorreta da manobra pode causar deformidade
da cartilagem cricoide, fechamento das cordas vocais e difi-
culdade de ventilagao, especialmente em mulheres 8 Afor-
¢a aplicada deve ser suficiente para prevenir a aspiragéo,
mas naotdogrande a pontode causarobstrugdodasvias aé-
reas ou permitir ruptura esofagica, caso haja vémito. Adire-
¢ao cefalica e para tras da forca aplicada parece melhorar a
visualizaggo através da laringoscopia ®*.

Umimportante cenario aserconsiderado é afalhade intuba-
¢aotraqueal em paciente com estdmago cheio sob compres-
sdo da cartilagem cricoide. Nesta situagcéo, a mascara larin-
gea pode facilitar a ventilacdo e oxigenacao, mas estudos
mostram que amanobrade Sellickimpede o seu correto posi-
cionamento 2% Assim, se a utilizagdo da mascara laringea
forfeita durante falhanaintubacéotraqueal, pode ser neces-
saria a interrupgado da manobra temporariamente para facili-
taraventilacéo, oxigenacéoeintubacéo através damascara
laringea. Interrupgao parece ser uma opgéao razoavel, ja que
acompressao da cartilagem cricéide pode se tornar ineficaz
apos poucos minutos de aplicagao 87,
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EFEITO DOS DIFERENTES METODOS DE CONTROLE
DA VIA AEREA SOBRE O RISCO DE ASPIRAGAO

Intubagao Traqueal

A intubacéo traqueal é o método mais eficaz de protecao
das vias aéreas em pacientes anestesiados. Porém, em al-
guns estudos realizados em pacientes intubados na unida-
de de terapia intensiva, o balonete de grande volume e bai-
xapressao permitiu o vazamento de corante paraatraquéia
8.89 0 mecanismo envolvido talvez seja a microaspiragdo
através da glote por pequenos canais entre o balonete e a
mucosadatraquéia % Alubrificagdo destes balonetes com
gel lubrificante demonstrou diminuir significativamente o
vazamento °*°",

Mascara Laringea

Ousodamascaralaringeaestaassociadaaumaredugédona
barreirapressoéricarepresentada pelo esfincteresofagicoin-
ferior %2. Analise de pacientes sob anestesia geral com venti-
lagdo sob presséao positiva mostrou que, no grupo em que foi
utilizada amascaralaringea, houve aumento significativode
episodios de refluxo gastroesofagico quando comparado ao
grupo que utilizou tubo traqueal com balonete % O refluxo
também esta presente em pacientes em ventilagdo esponta-
neacommascaralaringea®. Naverdade, ndo existe diferen-
¢a significativa na incidéncia de regurgitacao entre grupos
ventilando espontaneamente, ou sob ventilagdo com pres-
sao positiva . O momento da remogao da mascara larin-
gea, nofimdaanestesiageral, parece influenciarnaincidén-
ciade refluxo, jaque aqueles que tiveram a mascara removi-
da quando capazes de abrir a boca espontaneamente, tive-
ram incidéncia de refluxo menor que aqueles que tiveram a
mascararemovidaantes darecuperacdodaconsciéncia”’.
O desenvolvimento de um novo modelo de mascara larin-
gea, ProSeal (Laryngeal Mask Company, Henley on Tha-
mes, UK) permite, através de uma abertura esofagica, a pas-
sagem de sonda orogastrica para melhor drenagem do con-
teudo gastrico, além de melhor bloqueio a insuflacéo gastri-
cadurante a ventilagdo com presséao positiva. Estudo recen-
te mostra que a ProSeal é mais eficaz que a tradicional mas-
caralaringeanaprevencaodorefluxo,oqueatornaumaboa
opg¢ao para pacientes com risco de aspiragédo e com falha de
intubacdo traqueal %%,

COPA e Combitube

A“COPA” (Cuffed oropharyngeal airway) € menos eficaz ain-
daque amascaralaringea na prevencéo daregurgitagao '%°,
nao sendo, portanto, indicada para pacientes com risco de
aspiracao.

O combitube, apesarde promover protegédo contraregurgita-
¢éo e permitirdrenagem do contetudo gastrico, requer profis-
sional treinado para sua utilizagao, ja que seu uso esta asso-
ciado a complicagdes como dor de garganta, disfagia e for-
macédo de hematoma. Assim, em situacbes de emergéncia,
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quando a protegao da via aérea é necessaria, os beneficios
do combitube devem ser balanceados com as possiveis
complicagbes associadas °.

OUTRAS MEDIDAS DE PREVENGAO DA
ASPIRAGAO GASTRICA

Previsdo de Intubagao Traqueal Dificil

O primeiro passo do algoritmo da via aérea dificil, elaborado
pela American Society of Anesthesiologists, € aidentificagdo
dos pacientes com provavel intubagao traqueal dificil '*'. Em
alguns casos comotraumade face, certas sindromes congé-
nitas, obesidade morbida, adificuldade pode seridentificada
com facilidade. Porém, nos casos néo evidentes, adificulda-
de de intubacgao pode se manifestar apenas apds a indugao
daanestesiageral, quando os reflexos protetores estdo abo-
lidos, expondo o paciente ao risco de aspiragdo. Assim, a
previsdodeintubagaodificil pode serrealizadaatravés de al-
guns parametros, como o teste de Mallampati '°?, distancia ti-

reomentoniana ou outros testes disponiveis naliteratura '°*.

Posicionamento do Paciente °

Os pacientes com risco de aspiragao devem ser colocados
em posicaohorizontalcomdorsoelevadoemtornode 30°em
relacao ao restante do corpo. Esta posicao evitara aregurgi-
tacdo, mas caso acontecga, deve-se mudar imediatamente a
posicadodamesade maneiraque acabecafique posicionada
abaixo do tronco, evitando-se aspiracéao.

INTUBACAO TRAQUEAL COM PACIENTE ACORDADO
OU SOB INDUCAO DE SEQUENCIA RAPIDA

Paciente acordado

Uma vez identificada uma provavel via aérea dificil, a forma
mais segura de intubagéo é com o paciente consciente e em
ventilacdo espontanea %%,

Aintubacgao traqueal pode ser realizada apos leve sedagao,
mantendo osreflexos protetores dasviasaéreas. Deve-se ad-
ministrar antissialogogo, como atropina ou escolpolamina, e
realizar anestesia topica na orofaringe com lidocaina spray
(10%). Bloqueio do nervo glossofaringeo e laringeo superior
pode ser Util para aqueles que dominam a técnica '°'.

Sequéncia Rapida

Aindugdo com a técnica de sequéncia rapida envolve, tradi-
cionalmente, preparo do equipamento que deve incluir, além
do material paraintubagao traqueal, um aspiradore um larin-
goscopiodereservaeequipamento parapossivelfalhadein-
tubagédo (mascara laringea, fastrack, fibroscopio); ofertar
oxigénio a 100% sob mascara facial por 1 minuto; opidide e
anestésicovenosode curtalaténciae duracao (p. ex.: propo-
fol e alfentanil) e finalmente um bloqueador neuromuscular,
também com curta laténcia e duragdo >,
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Ha50anosnapraticaclinica, asuccinilcolinatemsido utiliza-
da pela maioria dos anestesiologistas como o bloqueador
neuromuscular de escolha para intubagao de pacientes de
estOmagocheio, jaque é adrogaque melhorpreenche os cri-
térios citados acima. Porém, complicagdes como odesenca-
deamento da hipertermia maligna, hipercalemia fatal, bradi-
arritimias, aumento das pressdes intra-gastrica e intra-ocu-
lar tém estimulado a pesquisa de bloqueadores neuromus-
culares nao despolarizantes com menor laténcia e duragéao,
sem os efeitos colaterais da succinilcolina. Dai a introdugao
dorocurdniocomo alternativanos pacientesderiscoparaas-
piragdo pulmonar. Para garantirlaténcia e condigbes deintu-
bagdosemelhantesasuccinilcolina,adose preconizadaéde
1 mg.kg’1 ou mais, o que implica duragédo maior, dificultando
seu usoem procedimentos curtos ounaqueles com possibili-
dade de intubacdo traqueal dificil 58,

O uso da succinilcolina ou rocurénio, intubagédo com pacien-
te acordado, o uso dafibroscopia etc., tém suas vantagens e
desvantagens. Em cada caso, é o anestesiologista quem
devejulgarqualamelhoralternativa paraasegurangado pa-

ciente sob risco de aspiracdo pulmonar '%°.

PNEUMONITE ASPIRATIVA

Aspiragao pulmonar é definidacomo ainalagédo de conteu-
dodaorofaringe ouestdbmago através dalaringe paraotra-
to respiratorio baixo """ Varias sindromes pulmonares
podem ocorrer apods aspiragao, dependendo da quantida-
deedanaturezadomaterial. Apneumonite aspirativa (sin-
drome de Mendelson) é alesdo quimica causada pelaina-
lacdo de conteudo gastrico estéril, enquanto pneumonia
aspirativa € um processo infeccioso causado pela inala-
¢ao de material colonizado, proveniente principalmente
daorofaringe. Outras sindromesincluemobstrugdomeca-
nicadasvias aéreas, abscessopulmonarefibroseintersti-
cial crénica """,

A aspiracadode materialgastricocausaintensoprocessoin-
flamatdrio pulmonar. O paciente pode apresentar tosse, si-
bilos, taquipnéia, cianose, edema pulmonar, hipoxemia e
hipotenséo, com rapida progressao para Sindrome da an-
gustia respiratéria e morte. Muitos pacientes podem apre-
sentar apenas tosse ou sibilos ou diminuicdo da saturagéo
de oxigénio associada a evidéncias radiolégicas de aspira-
céo "2

O tratamento inclui administragdo de oxigénio ou suporte
ventilatérioquandonecessario. O usode antibidtico profilati-
conaoestaindicado, pois podetornaropaciente suscetivel a
infeccdo secundaria pororganismos maisresistentes. Aanti-
bioticoterapia esta indicada em pacientes com pneumonite
aspirativa e falha na resolugao do quadro, 48 horas apos a
aspiracédo '3, Corticosteroides ndo sdo recomendados, pois
estudos multicéntricos, aleatérios e controlados falharam
em provar seu beneficio ''*'"%.

A broncoscopiadeve serrealizadanos pacientes sob suspe-
ita de aspiracao de material sélido que cause obstrugao de
vias aéreas. A lavagem pulmonar sob visao direta também
esta indicada para aspiragao de material sélido 3,

Revista Brasileira de Anestesiologia
Vol. 54, N° 2, Marco - Abril, 2004



PREVENTION OF PULMONARY GASTRIC CONTENTS ASPIRATION

CONCLUSOES

Aaspiracao pulmonar do conteudo gastrico, apesar de pou-
co frequiente, exige cuidados especiais para sua prevengao.
Guias de jejum pré-operatorio elaborados recentemente su-
geremperiodos menoresdejejum, principalmente paraliqui-
dos, permitindo mais conforto aos pacientes e menorriscode
hipoglicemia e desidratacéo, sem aumentar a incidéncia de
aspiracao pulmonar perioperatéria. O uso rotineiro de dro-
gasquediminuemaacidez e volume gastrico parece estarin-
dicado apenas para pacientes de risco. O melhor método de
protecdodaviaaéreacontraaaspiragdocontinuasendoain-
tubagao traqueal. Outros métodos de manutengéo davia aé-
reavém sendo adotados, mas a eficacianaprevencédodaas-
piracao ainda ¢é inferior, embora representem importante al-
ternativaemcasos defalhadeintubagaotraqueal. Apressao
na cartilagem cricoide, aindugao com técnica de sequéncia
rapida ou com paciente acordado, além do posicionamento
do paciente, exercem papel importante na prevencao da
aspiragao pulmonar.

Prevention of Pulmonary Gastric Contents
Aspiration

Eduardo Toshiyuki Moro, TSA, M.D.
INTRODUCTION

Recent studies have suggested that perioperative pulmo-
nary aspiration is an uncommon event however with devas-
tatingimpact . In 1946, Mendelson has already established a
relationship between feeding and aspiration of pulmonary
gastric contents during labor under general anesthesia. He
has described two syndromes: the first would be the inhala-
tion of solid food leading to airways obstruction and death or
massive atelectasis. The second, named after him, would be
liquid contents aspiration when laryngeal reflexes are de-
pressed by general anesthesia 2 These patients would de-
velop cyanosis, tachycardia and tachypnea. Mendelson has
showninrabbits that the development of the syndrome would
depend on the acid pH of aspired material °.

Inthis article, mechanismsinvolvedinregurgitation and aspi-
ration of pulmonary gastric contents are evaluated together
with some preventive methods.

INCIDENCE

A review of the literature suggests that the incidence of
perioperative pulmonary aspiration is relatively low and has
suffered minor changes in recent years. In 1986, a study of
the Scandinavian Teaching Hospital has observed thatthein-
cidence of aspiration varied from 0.7 to 4.7 per 10 thousand
anesthesias *. A publication 10 years later has observed an
incidence of 2.5 per 10thousand in the Norwegian Hospital °.
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Mayo Clinicstudies have observedsimilarincidenceinadults
(3.1 per 10 thousand) ® and children (3.8 per 10 thousand) .
Another North-American study has observed a higher inci-
dence in children (10.2 per 10 thousand) ®.

Frequency varies widely among patients. So, elderly, higher
ASAphysical status patients, pregnant women, patients suf-
fering from gatroesophageal reflux, obese and patients sub-
mitted tourgency surgeries are athigherrisk foraspiration e
Inaddition, pain, anxiety, diabetes mellitus, renalfailure, con-
science depression, alcohol and drugs (opioids,
benzodiazepines, anticholinergic) which delay gastric emp-
tying >°.

Basedonrecentlyavailable data, pulmonary gastriccontents
aspiration seems to be only slightly more frequentin children
ascomparedtoadults. Childrenalsoseemtobelessseverely
affected by aspiration '°.

MORBIDITY AND MORTALITY

Morbidity attributedto aspirationis characterized by the pres-
ence of pulmonary infiltrates at chest X-rays, by the need for
antibiotics or bronchodilators and by ventilatory support du-
ration ° (Table I).

Table | - Evolution of Patients with Pulmonary Gastric Con-
tents Aspiration (Mayo Clinic)

Adults (%)

Children (%)

Number 215,488 63,180
Aspiration 67 (0.03) 24 (0.04)
Symptoms 24 (36) 9(38)
Intensive care unit 18 (27) 6 (25)
Mechanical ventilation * 6 (9) 6 (25)
Deaths 3(4.5) 0

Flick: Curr Opin Anesthesiol, 2002;15:323-327
* For more than 24 hours

InaMayo Clinicstudy®, 27% of pulmonary aspiration patients
needed ventilatory support for more than 24 hours.

Major retrospective studies performed in different centers
have shown mortality rates varying from zero to 4.5% +8
In the UK, the “Confidential Enquirer into Maternal Deaths”
has presented accurate data on post-gastric content aspira-
tion mortality in obstetrics, from 1957 to 1998 ' For anesthe-
sia-related deaths, the proportion attributed to pulmonary as-
piration has progressively decreased from 50% to 65% fifty
years ago, to up to 12% in recent 10 years. This decrease is
clearly the result of replacing general anesthesia by spinal
blocks in obstetric anesthesia '

PHYSIOLOGY

Physiological mechanisms preventing gastric contents re-
gurgitation and aspiration include lower esophageal
sphincter, upper esophageal sphincter and laryngeal re-
flexes.
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Gastric Contents

Critical values for aspiration pneumonitis risk derived from
animal models are gastric contents volume above 0.4 ml.kg™'
and pH lower than 2.5 2 However, a study performed with
cats has shown that gastric volume necessary for spontane-
ous regurgitation was 20.8 mL.kg™" '*. Other investigators
consider residual gastric volume between 0.8 and 8 mL.kg'1
as a risk factor for aspiration '*°.

A critical review of the literature has revealed that lower pH
and higher gastric volume are major risk factors for pulmo-
nary aspiration in animal models. However, differences
among species make human extrapolation difficult and inac-
curate 7. In addition, healthy patients with prolonged preop-
erative fasting often have gastric volume above 0.4 mL.kg™
and pH below 2.5 82",

So, in spite of evidences of direct relationship between as-
pired volume and pneumonitis severity ', the ratio between
gastric and aspired volume has been questioned and its va-
lidity needs further studies 2.

In 1833, Beaumont has already recorded that after fluid in-
gestion, stomach would emptyinlessthan 1 hour, while emp-
tying time for solids was much longer % The dependence on
gastric motility for solid material emptying explains this differ-
ence, since in case of fluids there is no such dependence 2,
Water and fluids cross the stomach very fast. Half of 500 ml
isotonic saline solution bolus is emptied and/or absorbed by
the stomach in 12 minutes 2>2°. Half of 750 ml bolus disap-
pears in 20 minutes *'*"?® and 80% to 95% of ingested fluids
disappear in one hour 2%,

However, gastricemptying time forsolids varies considerably.
Among types of ingested food, lipids emptying is slower, pro-
teins emptyingis faster and carbohydrates emptyingisinter-
mediate *'. There is no absolute definition of solid food. In
practical terms, solidis every food in this state in the stomach
3 30, gelatinis solid before ingestion, butis notin solid state
in the stomach. On the other hand, milk forms solid compo-
nents in the stomach and takes hours to be emptied.

Lower Esophageal Sphincter

Seemingly there is no true anatomic sphincter, but muscle fi-
bersofthejunction ofesophagus and stomach, which are dis-
posed in circle acting as a true sphincter.

The trend to regurgitation is not directly dependent on lower
esophageal sphincter pressure, butonthe difference between
this pressure and intra-gastric pressure. Antiemetics,
cholinergic drugs, succinylcholine and antacids increase
lower esophageal sphincter pressure, while anticholinergics,
thiopental, opioids and inhalational anesthetics decrease it.
Atracurium, vecuronium, ranitidine and cimetidine have no ef-
fect on lower esophageal sphincter *2.

Upper Esophageal Sphincter

Helps preventing aspiration by acting on the transition ex-
erted by the cricopharyngeal muscle between esophagus
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and hypopharynx. During anesthesia, and even during nor-
mal sleep, there is a change in its function and tone 33,
Withthe exception of ketamine, anestheticdrugs decrease
upper esophageal sphincter tone. In addition, patients re-
ceiving neuromuscular blockers may be at risk of aspira-
tion, even with TOF (train of four) of 0.7, because upper
esophageal sphincter tone and swallowing are still de-
creased 3¢

Laryngeal Reflexes

Airway reflexes protect lungs against aspiration. There are
four well-defined reflexes '%: apnea with laryngospasm,
cough, expiration (forced expiration without preceding inspi-
ration) and Spasmodic Panting (superficial breathing with
frequency of 60 movements per minute for less than 10 sec-
onds).

Two hours after outpatient general anesthesia recovery, up-
per airway reflexes sensitivity has not returned to normal 37,
This decrease in reflexes seems to be presentnot only in the
intraoperative period, but also in premedicated patients and
inthe postoperative period, probably foralong than expected
period. In addition, elderly people have less active airway re-
flexes and should be considered atincreased risk for aspira-
tion 3740,

PREVENTION

Methods to prevent pulmonary aspiration include gastric
contents control, gastroesophageal reflux decrease and air-
way protection. This is achieved with preoperative fasting,
gastric acidity decrease, gastric emptying stimulation and
esophageal sphincter competence maintenance “, Airway
protection requires cricoid cartilage pressure (Sellick’'s ma-
neuver) *?, adequate patient positioning, tracheal intubation
under rapid sequence induction or with awaken patient and
nasogastric tube aspiration before anesthetic induction .

GASTRIC CONTENTS CONTROL
Preoperative Fasting

The objective of preoperative fasting is to decrease gastric
contents regurgitation risk and degree, thus preventing pul-
monary aspiration and its consequences.

The old orientation “nothing by mouth after midnight” has
beenreplaced by shorter preoperative fasting periods. There
are several benefits when patients, especially children, in-
gest fluids before anesthesia, including higher satisfaction
and less irritability, gastric pH increase, decreased risk for
lipolysis hypoglycemia and dehydration '°2":44-46,
Studiesindifferentcentersinvolving childreningesting differ-
ent types of clear fluids (water, tea, coffee, fruit juice without
pulp, all without alcohol and with little sugar) in variable vol-
umes have concluded that fluid ingestion, without volume
limitation, may be safely allowed 2 hours or more after sur-
gery 2347
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In general, stomach acid secretion production rate is 0.6
mL.kg™.h""?" butitmayreach 500 ml.h"" withfastingand hun-
ger '*%%8 |thas been observed in many cases a decreasein
gastric pH with increased preoperative fasting duration *°.
Anxiety is an emotional stimulation able to increase HCI pro-
duction, similarly to the cephalic phase of gastric secretion
17.48.50.51 "\which explains increased volume and decreased
gastric pH after prolonged fasting '"?"*52%3 |ncreased gas-
tric pH in patients receiving fluids 2 to 3 hours before surgery
could be result of the dilution of acid secretions and/or de-
creaseintheirproduction by the decreasein anxietyand hun-
gerlevels. Gastric volume decrease in patients receiving flu-
ids few hours before surgery could be due to gastric motility
stimulation by cold fluid entrance and/or physical stomach
distension %1725,

In spite of all knowledge obtained to date, it is not possible to
surely predict gastric contents. Healthy patients under pro-
longed fasting may, during surgery, present vomiting with
contents of previous day meal. Others may present
hypoglycemia, dehydration and irritability. However it seems
reasonable to conclude that unrestricted ingestion of clear
fluids for healthy patients 2 hours or more before surgery has
a more than acceptable risk/benefit ratio 7811219556

The American Society of Anesthesiologists, through the ASA
Task Force on Preoperative Fasting  has developed practi-
cal guidelines for preoperative fasting and for the use of drugs
involvedindecreasinggastricvolume and acidity. Basedonan
extensiveliteraturereview, guidelines are aimed athealthy pa-
tients of all ages submitted to elective procedures, and do not
include patients atincreased aspiration risk. Such recommen-
dations may be adopted, modified or rejected according to in-
dividual clinical needs and are subject to periodic reviews ac-
cording to the evolution of knowledge on the subject.
Recommendations are summarized as follows (Table I1):

e Clear fluids (water, tea, coffee, fruit juice without pulp, all
without alcohol and with little sugar): 2 hours fasting for
all ages;

e Breast milk: 4 hours fasting for neonates and infants;

e Light diet (tea and toasts) and non breast milk: up to 6
hours fasting is accepted for children and adults;

e Pediatric formula: 6 hours fasting for neonates and in-
fants;

e Solids: 8 hours fasting for children and adults.

Table Il - Preoperative Fasting Recommendations accor-
ding to ASA Task Force on Preoperative Fasting

Ingested Food Minimum Fasting (h)

Clear fluids 2
Breast milk 4
Pediatric formula 6
Non breast milk 6
Light diet 6

Summary of Fasting Recommendations to Reduce the Risk of Pulmonary
Aspiration. From: Anesthesiology, 1999;90:896-905
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Many investigators have studied the implementation of new
preoperative fasting guidelines to replace the old recom-
mendation “nothing by mouth after midnight”. Ferrari % has
evaluated 51 institutions in the USA and Canada and has
concluded that the approach preconized by the American
Society of Anesthesiologists represents most pediatric in-
stitutions in North America. Investigations in the UK, Scot-
land, Germany and Norway have also shown that more flexi-
ble preoperative fasting measures have been adopted by
mostinstitutions in those countries withoutincreasing com-
plication rates 52,

Some points should also be mentioned:

Studiesinadults have shown nodifferencein gastriccontents
of patients chewing sugarless gums immediately before sur-
gery %% Even so, Splinter ?° suggests 2 hours fasting for
chewing gum and sweets.

Arecent study with healthy non obese pregnant women who
were notinlabor, has notfound difference in gastric contents
after the ingestion of 300 ml of water as compared to pro-
longed fasting .

The American Society of Anesthesiologists Task Force on
Obstetrical Anesthesia ®° recommends that moderate clear
fluidingestion may be allowed for pregnantwomen inuncom-
plicatedlabor. When thereis otherassociatedrisk factor (dia-
betes, morbid obesity, difficult airway), or patients are at high
risk to evolve to C-section, fluid restriction should be deter-
mined in a case-by-case basis. As to solids, the committee
agreesthat8hours ormoreforelective C-sectionsisthe most
adequate period.

Labor patients should not ingest solids.
Mechanismsinvolvedinincreased pulmonary aspiration risk
in obese patients do not include increase in gastric contents
because it is not higher as compared to the volume of
non-obese patients. Other factors, such as intra-gastric, ab-
dominal and lower esophageal sphincter pressures probably
play a more important role in aspiration pathophysiology of
obese patients .

According to the Norwegian National Consensus,
preanesthetic medication may be ingested by adults with 150
mlofwateruptoonehourbefore anesthesia. The sameistrue
for children but with the limitation of 75 ml of water %*.

Gastric Acidity Decrease

Many clinical studies have been performed in Anesthesia
about the use of H; receptor antagonists and proton pump
blockers in healthy patients to evaluate their effects on gas-
tric volume and pH .

Assingle 150 mg ranitidine dose few hours before anesthetic
induction significantly increases gastric pH, in addition to de-
creasing its volume 7.

Protons pump blockers prescription, however, requires the
understanding of its pharmacology. Studies have shown that
such drugs are more effective if administered in two succes-
sive doses: one the night before and the other in the morning
of anesthesia °7"°°.
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Although being possible to show that these drugs increase
gastricpH and decrease its volume, the ASA Task Force con-
siders that there are no evidences supporting their routine
use in healthy patients, but onlyinrisk patients, since there is
no proven decrease in aspiration, morbidity or mortality rate
with the use of such drugs in healthy patients *'.

The efficacy of preoperative antacids to decrease gastric
acidity is proven but there are no evidences that these solu-
tions act on gastric volume. Particulate antacids may in-
crease the risk for pulmonary injury in case of aspiration and
should be avoided. So, preoperative antacids (non-particu-
late such as sodium citrate) should only be prescribed to risk
patients °’.

Anti-emetics (e.g.: droperidol and ondansetron) are also
solely indicated for patients at higher risk for aspiration °’.

Nasogastric Tube

Nasogastric tubes are commonly inserted inrisk patients be-
fore anesthesia, aiming at stomach emptying. However, it
seems that upper and lower esophageal sphincters function
is impaired as compared to the function in patients without
nasogastric tubes 4270 "gellick recommends in his original
study **thatthe tube should be removed before anestheticin-
duction. However, two studies with cadavers have shown that
the efficacy of the Sellilck’s maneuver is not decreased with
its presence’""2. So, the tube would act as a safe passage for
gastric contents when effective cricoid cartilage compres-
sion is applied. Based on these data, Smith ° suggests that
the tube should be leftin situ during rapid sequence induction
associated to Sellick’s maneuver.

There are no significant differences in pulmonary aspiration
rate when different tube sizes are used ">
Acuffassociated tothe tube has been successfully used aim-
ing at occluding the cardia, thus gastroesophageal reflux ™.
This tube with gastric cuff has been studied together with la-
ryngeal mask. It has been observed that the tube does notin-
terfere with laryngeal mask insertion and that this would not
prevent tube insertion. So, this association represents a
good option for difficult airways manipulation in patients at
risk for aspiration "°.

Cricoid Cartilage Pressure

Cricoid cartilage pressure (Sellick’s maneuver) has become
universal practiceduringanestheticinductionin patients with
potentially full stomach “®. Such maneuver, when correctly
performed, prevents gastric inflation in children " and adults
879 'in addition to increasing upper esophageal sphincter
tone ®. Lower esophageal sphincter tone decreases with
such compression81,suggestingthe presence of pharyngeal
mechanoreceptors promoting reflex relaxation of this
sphincter. This effect, however, does not seem to cause
gastroesophageal reflux &2

Theincorrectapplication ofthe maneuvermaydeform cricoid
cartilage, close vocal cords and impair ventilation, especially
in women &, Strength applied should be sufficient to prevent

270

aspiration, butnotso strongto cause airway obstruction oral-
lowforesophagealrupture in case of vomiting. Cephalad and
backward direction of the strength applied seems to improve
laryngoscopic visualization 3.

Amajor scenario to be considered is tracheal intubation fail-
ure in patients with full stomach under cricoid cartilage com-
pression. Inthis situation, alaryngeal mask may help ventila-
tion and oxygenation, but studies have shown that Sellick’s
maneuver prevents its correct positioning >%. So, if laryn-
geal maskis used during tracheal intubation failure, it may be
necessary to temporarily interrupt the maneuverto help ven-
tilation, oxygenation and intubation through the laryngeal
mask. Interruption seems to be a reasonable option since
cricoid cartilage compression may become ineffective after
few minutes of application ®’.

EFFECTS OF DIFFERENT AIRWAY CONTROL
METHODS ON ASPIRATION RISK

Tracheal Intubation

Trachealintubation is the most effective method to protect air-
ways in anesthetized patients. However, some studies per-
formed with intubated patients in intensive care units, have
shown that high volume and low pressure cuffs have allowed
the leakage of stain to the trachea %°. Mechanism involved
might be microaspiration through the glottis by small channels
between the cuff and tracheal mucosa °°. The lubrication of
cuffs with gel has significantly decreased leakage %*°'.

Laryngeal Mask

Laryngeal maskis associatedtodecreasein pressure barrier
represented by lower esophageal sphincter %2, Astudy of pa-
tients under general anesthesia with positive pressure venti-
lation has shown thatin the group using laryngeal mask there
hasbeenasignificantincreaseingastroesophagealrefluxas
compared to the group using tracheal tube with cuff % There
is also reflux in patients under spontaneous ventilation and
laryngeal mask **. In fact, there are no significant differences
inregurgitation rate between groups spontaneously ventilat-
ing or under positive pressure ventilation °>¢. Time for laryn-
gealmaskremoval atthe end of general anesthesiaseemsto
influence reflux rate since those who had the mask removed
when abletospontaneously opentheirmouths hadalowerin-
cidence of reflux as compared to those who had their masks
removed before consciousness recovery o

The development of a new laryngeal mask model, ProSeal
(Laryngeal Mask Company, Henley on Thames, UK), allows
the introduction of orogastric tube through an esophageal
opening for better gastric contents drainage, in addition to a
better gastric inflation blockade during positive pressure
ventilation. Arecent study has shown that ProSealis more ef-
fective than traditional laryngeal masks to prevent reflux,
what makes ita good option for patients at aspiration risk and
failed tracheal intubation %%
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COPA and Combitube

“COPA” (Cuffed Oropharyngeal Airway)is even less effective
than the laryngeal mask to prevent regurgitation ', thus not
being indicated for patients at aspiration risk.

Combitube, although protecting againstregurgitation and al-
lowing gastric contents drainage, requires a trained profes-
sional, since its use is associated to complications such as
sore throat, dysphagia and hematomas. So, in emergency
situations when airway protectionis needed, combitube ben-
efits should be counterbalanced with possible associated
complications °.

OTHER PREVENTIVE GASTRIC
ASPIRATION MEASURES

Forecasting of Difficult Tracheal Intubation

The first step of difficult airway algorithm, developed by the
American Society of Anesthesiologists is the identification of
patients with potential difficulttrachealintubation '°". Insome
cases, such as facial trauma, some congenital syndromes or
morbid obesity, difficulty maybe easilyidentified. However, in
less evident cases, intubation difficulty may only appear after
anestheticinduction, when protective reflexes are abolished,
and may expose patients to aspirationrisks. So, the forecast-
ing of difficultintubation may be done through some parame-
ters, such as Mallampati’s test '%2, thyroginean distance or
other tests available in the literature '°°.

Patients Positioning *

Patients atrisk for aspiration should be placed in the horizon-
tal position with elevated dorsum approximately 30° with rela-
tiontotherestofthe body. This positionwill preventregurgita-
tion, but if it happens, table position should be immediately
changed so that the head is positioned below the trunk, thus
preventing aspiration.

TRACHEAL INTUBATION WITH AWAKEN PATIENT OR
UNDER RAPID SEQUENCE INDUCTION

Awaken Patient

Once a potential difficult airway is identified, the safest
intubation method is with the patientawaken and under spon-
taneous ventilation "%

Tracheal intubation may be performed after mild sedation,
maintaining airways protective reflexes. Antisialogogues,
such as atropine or scopolamine, should be administered
and oropharynx should be topically anesthetized with spray
lidocaine (10%). Glossopharyngeal and upper laryngeal
nerves blockade might be useful for those mastering the
technique '°".
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Rapid Sequence

Rapid sequence induction traditionally involves preparing the
equipment, which should include, in addition to tracheal
intubation material, one aspirator, one backup laryngoscope
and equipmentforintubationfailure (laryngeal mask, fastrack,
fibroscope); 100% oxygen administration under facial mask
for 1 minute; short onset and duration intravenous opioid and
anesthetics (e.g.: propofol and alfentanil) and finally an also
short onset and duration neuromuscular blocker *'%.
Succinylcholine has been used for 50 years by most anesthe-
siologists as the neuromuscular blocker of choice to intubate
full stomach patients, since itis the drug which best meets the
above-mentioned criteria. However, complications such as
malignant hyperthermia, fatal hyperkalemia, bradyarhy-
thmias, intragastric and intraocular pressure increase have
encouraged the search for adepolarizing neuromuscular
blockers with shorter onset and duration, without
succinylcholine side-effects, hence, the introduction of
rocuronium as an alternative for patients under pulmonary as-
pirationrisk. To assure onset and intubation conditions similar
to succinylcholine, preconized dose is 1 mg.kg'1 or more,
whichimplieslongerduration, impairingits use for short proce-
dures or those with possibilities of difficult intubation 958,
Succinylcholine or rocuronium, intubation with awaken pa-
tient, fibroscopy etc., all have advantages and disadvan-
tages. The anesthesiologist should decide the best alterna-
tive on a case-by-case basis '%°.

ASPIRATION PNEUMONITIS

Pulmonary aspiration is defined as inhalation of oropharynx
or stomach contents through the larynx to low respiratory
tract"'®""". Several pulmonary syndromes may be present af-
teraspiration, depending on quantity and nature of the mate-
rial. Aspiration pneumonitis (Mendelson’s syndrome) is a
chemicalinjury caused by sterile gastric contents aspiration,
while aspiration pneumonia is aninfection caused by inhala-
tion of colonized material especially coming from
oropharynx. Other syndromesinclude mechanical airway ob-
f’}glfﬁtion’ pulmonary abscess and chronic interstitial fibrosis
Gastric material aspiration causes intensive pulmonary in-
flammation. Patient may present with cough, wheezing,
tachypnea, cyanosis, pulmonary edema, hypoxemia and ar-
terial hypotension, with rapid progression to respiratory dis-
tress syndrome and death. Many patients may present only
with cough orwheezing and decreased oxygen saturation as-
sociated to radiological evidences of aspiration ''?.
Treatmentincludes oxygen administration and/or ventilatory
support, when necessary. Preventive antibiotics are notindi-
cated because they may turn patient susceptible to second-
ary infection by more resistant organisms. Antibiotics are in-
dicated for patients with aspiration pneumonitis not resolved
48 hours after aspiration ''°. Steroids are not recommended
because multicentric randomized and controlled studies
have failed in proving their benefits "' '"°.
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Bronchoscopy should be performed in patients under suspi-
cion of solid material aspiration causing airway obstruction.
Pulmonary washing under direct view is also indicated for
solid material aspiration >.

CONCLUSIONS

Pulmonary gastric contents aspiration, although uncommon,
requires special preventive care. Recently developed preop-
erative fasting guidelines suggest shorter fasting periods, es-
pecially for fluids, allowing more comfort to patients and less
risk for hypoglycemia and dehydration, without increasing the
incidence of perioperative pulmonary aspiration. The routine
use of drugs decreasing gastric acidity and volume seems to
be indicated only for risk patients. The best way to protect air-
ways against aspiration is still tracheal intubation. Other air-
ways maintenance methods have been used but their efficacy
in preventing aspiration is still lower, although representing
major alternatives for tracheal intubation failure. Cricoid carti-
lage compression, rapid sequence induction or induction with
awaken patient, in addition to patient’s positioning, play anim-
portant role in preventing pulmonary aspiration.
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PREVENTION OF PULMONARY GASTRIC CONTENTS ASPIRATION

RESUMEN
Moro ET - Prevencion de la Aspiracion Pulmonar del Contenido
Gastrico

JUSTIFICATIVA Y OBJETIVOS: No obstante de la baja
incidencia, la aspiracion pulmonar del contenido gastrico
puede tener consecuencias devastadoras para el individuo. La
disminucién en la funcién del esfinter esofagico y de los reflejos
protectores de las vias aéreas causada por la depresion de la
conciencia, predispone los pacientes a esta grave
complicacion. En este articulo, se realizo una revision de los
aspectos fisiolégicos asociados al reflujo gastroesofagico,
bien como los métodos utilizados para prevenirlo.

CONTENIDO: Fueron hechos comentarios sobre los
mecanismos envueltos en la aspiracion del contenido gastrico,
sus consecuencias y métodos de prevencion, incluyendo
recientes guias de ayuno pre-operatorio elaborados después
de revision de la literatura, el uso racional de drogas que acttuan
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y el pHy volumen gastrico, y, finalmente, el efecto de diferentes
métodos de manutencion de la via aérea en la prevencion de la
aspiracion pulmonar.

CONCLUSIONES: La aspiracion pulmonar del contenido
gastrico, no obstante sea poco frecuente, exige cuidados
especiales para su prevencion. Guias de ayuno pre-operatorio
elaborados recientemente sugieren periodos menores de
ayuno, principalmente para liquidos, permitiendo mas
comodidad a los pacientes y menor riesgo de hipoglicemia y
deshidratacién, sin aumentar la incidencia de aspiracién
pulmonar perioperatoria. El uso rutinario de drogas que
diminuyen la acidez y volumen gastrico parece estar indicado
apenas para pacientes de riesgo. El mejor método de
proteccion de la via aérea contra la aspiracion continua siendo
la intubacion traqueal. Otros métodos de manutencién de la via
aérea estan siendo adoptados, mas la eficacia en la prevencion
de la aspiracion aun es inferior, aun cuando representen
importante alternativa en casos de falla de intubacion traqueal.
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