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Gastric Emptying after Oral Contrast for Abdominal Tomography.
Report of Six Cases
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RESUMO

Martins FANC, Amaral JLG - Esvaziamento Gastrico apds
Administragao Oral de Contraste em Tomografia Computadori-
zada do Abdémen: Descrigao de Seis Casos

JUSTIFICATIVA E OBJETIVOS: Alesdo pulmonar secundaria a
aspiragdo do contetdo gastrico é complicagdo associada a
perda dos reflexos protetores das vias aéreas. Neste contexto, a
realizagéo de exames tomograficos que incluem a contrastagao
do trato digestivo exige particular atengdo em criangas abaixo
de cinco anos, que necessitam anestesia geral ou sedagéo para
assegurar imobilidade durante o procedimento. A indugéo da
anestesia ou sedagdo, apos ingestao da solugao de contraste
pode trazer risco substancial para a broncoaspiragao do
contetdo gastrico. Isto faz com que se opte por administrar o
contraste por sonda gastrica apos a intubacgéo traqueal, uma vez
que ndo se conhece o tempo de esvaziamento gastrico apos
utilizagdo de solugdo contrastante. Esta conduta representa
aumento do tempo de anestesia, o que resulta em constante
questionamento sobre a possibilidade de esvaziamento do
conteudo gastrico em tempo inferior a uma hora. Seis casos de
pacientes submetidos a tomografia de abdémen foram
avaliados quanto ao esvaziamento gastrico por meio da
realizaga@o de cortes tomograficos na topografia do estémago,
com o objetivo de determinar a presenga ou auséncia de
conteudo residual liquido nesse 6rgao, apos a administragao da
solugéo de contraste.

RELATO DOS CASOS: Foram avaliadas seis criangas
submetidas a tomografia contrastada do abdémen. Duas, nao
anestesiadas, apresentaram expressivo residuo liquido
gastrico decorridos 50 e 45 minutos, respectivamente, da
ingestdo de contraste. Quatro, submetidas a anestesia geral,
também apresentaram residuo liquido gastrico decorridos 40 a
50 minutos da administragdo de contraste via sonda
oro/nasogastrica. Em duas destas persistiu apreciavel residuo
liquido no estbmago, mesmo apos a aspiragdo do contetido
pela sonda.
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CONCLUSOES: Nos casos observados, o periodo de 40 a 50
minutos foi insuficiente para o esvaziamento do estémago,
apos a administragdo de solugdo contrastante e mesmo a
sucgédo do conteudo por sonda nasogastrica resultou em
permanéncia de significante volume residual liquido.

Unitermos: ANESTESIA, Pediatrica; COMPLICACOES:
broncoaspiragao; JEJUM; PROCEDIMENTOS DE DIAGNOSE
E TERAPIA: tomografia computadorizada

SUMMARY
Martins FANC, Amaral JLG - Gastric Emptying after Oral Con-
trast for Abdominal Tomography. Report of Six Cases

BACKGROUND AND OBJECTIVES: Pulmonary injury due to
gastric contents aspiration is a complication related to airway
protective reflexes loss. Tomography imaging with digestive
tract contrast requires special care for children below five years
of age requiring general anesthesia or sedation to assure im-
mobility during the procedure. General anesthesia induction or
sedation after contrast ingestion may pose substantial risk for
gastric contents bronchoaspiration, so contrast administration
by gastric tube is often used after tracheal intubation, since time
elapsed for emptying gastric contrast is unknown. This practice
means increased anesthesia duration and leads to issues
about the possibility of gastric emptying in less than one hour.
Six patients submitted to abdominal tomography were evalu-
ated concerning gastric emptying by tomographic slices in
stomach topography to establish whether residual liquid con-
tents remain in that organ after contrast administration.

CASES REPORYT: Participated in this study 6 children undergo-
ing abdominal tomography. Two conscious children presented
expressive gastric liquid residual 50 and 45 minutes, respec-
tively, after oral contrast ingestion. Four anesthetized children
have also presented gastric liquid residual 40-50 minutes after
contrast administration through gastric tube. In two of them re-
markable gastric liquid content remained even after stomach
aspiration.

CONCLUSIONS: In all studied cases, forty to fifty minutes were
not enough for gastric emptying after contrast administration
and even stomach aspiration trough gastric tube has resulted in
significant residual liquid.

Key Words: ANESTHESIA, Pediatric, COMPLICATIONS:

bronchoaspiration; FASTING; THERAPY AND DIAGNOSTIC
PROCEDURES: computer tomography

INTRODUGAO

Aleséo pulmonar secundaria a aspiragdo do conteudo
gastrico € complicagao relevante associada a perda dos
reflexos protetores das vias aéreas determinada naindugéao
da anestesia geral '. Entre os fatores que contribuem para
esta eventualidade, encontram-se o volume do contetdo do
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estdmago e as caracteristicas deste residuo, como seu pH,
presenca de particulas, colonizagéo etc. Em adultos, confi-
gura situacéo critica, residuo gastrico igual ou superior a 25
miZem pH igual ou inferior a 2,5 3, embora o valor preditivo
de tais critérios para aspiragao sejam questionaveis e des-
considerem outros fatores que contribuem para a patogéne-
se e prevencdo da aspiragao *.

A gravidez, estresse 5 procedimentos cirdrgicos de emer-
géncia ®, extremos de idade 7, obesidade ®, trauma, dor, far-
macos (particularmente os opidides), entre outros, acompa-
nham-se de retardo do esvaziamento e aumento da secre-
cdoacidadoestdmago, constituindofatores derisco paraas-
piragao.

Estima-se a incidéncia de aspiragdo do conteldo gastrico
entre0,8a4,7 casos para 10 milanestesias, sendo 4,3 vezes
mais freqliente em procedimentos realizados em carater de
urgéncia >¢%°,

E uma complicagéo esperada durante a indugdo da aneste-
siaeintubacgéotraqueal, associada a perdados reflexos pro-
tetores na instrumentagao das vias aéreas. Entretanto, re-
gistra-se, em cerca de 50% dos casos, aspiragdo no
pos-operatorio °.

Sessenta e quatro por cento dos casos ndo se acompanham
de expressaocclinica (tosse, sibilos, hipoxemia ou consolida-
¢éo radiologica) nas duas horas seguintes ao evento 10,
Tais consideragdes levam a adogao de jejum pré-operatério,
adaptado as diferentes situagdes clinicas e faixas etarias. A
Associagdo Americana de Anestesiologistas (ASA) "' reco-
menda guardar jejum para alimentos liquidos sem residuos
(clear liquids) de, pelo menos, 2 horas antes das interven-
¢oes. Incluem-se entre os liquidos sem residuos: dgua, café
(preto), cha, bebidas carbonatadas (refrigerantes), sucos de
frutas sem polpa. Refei¢des ligeiras contendo torradas, cha
oucafé (preto) sdo permitidas até 6 horas antes dasinterven-
¢des. Para leite materno, sugere-se jejum pré-operatorio
naoinferiora4 horas e, paradietas infantis, ndo menorque 6
horas. O leite ndo humano nédo ¢ incluido entre os liquidos
semresiduos, visto resultar em residuos sdlidos. Recomen-
da-se, pelomenos, 6 horas de jejum entre aingestao de leite
néo humano e a intervengao. Alimentos solidos, particular-
mente carne e substancias gordurosas exigem jejum prolon-
gado. Estesalimentos sédoproscritosnodiadaoperagao. Pa-
cientes a serem operados pela manha (depois das 6 horas)
sdo orientados a guardar jejum para alimentos sélidos a par-
tirdas 22 horas davéspera, o que corresponde a um periodo
de jejum néo inferior a 8 horas. Pequenas quantidades de
aguaacompanhando a medicagéo pré-anestésica ou outros
medicamentos administrados por via oral, ndo oferecem in-
conveniente e s&o permitidos .

A realizagdo de exames tomograficos que incluem a inges-
tdo de contraste exige particular atengado. Das alternativas
disponiveis, apresenta-se a possibilidade de administrar o
meio de contraste porviaoral ou porsondaoro/nasogastrica,
em fungéo da colaboragao do paciente para ingestdo e ma-
nutencao da imobilidade durante a realizacdo do exame.
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Em criangas menores (geralmente abaixo de cinco anos), a
anestesia geral ou a sedagdo faz-se necessaria para asse-
gurar imobilidade durante o procedimento. A inducéo da
anestesiaousedagdoapodsingestaodasolugdode contraste
podetrazerriscosubstancial paraabroncoaspiragdodocon-
teudo gastrico e isto faz com que se opte por administrar o
contraste por sonda gastrica apos a intubagéao traqueal em
pacientes adrede anestesiados, uma vez que ndo se conhe-
ce o tempo de esvaziamento gastrico, apés utilizacao de so-
lugédo contrastante. Esta conduta representa consideravel
aumento do tempo de anestesia e tem ensejado constante
questionamento sobre a possibilidade de esvaziamento do
conteudo gastrico em periodo de tempo inferior a uma hora.
O objetivo deste relato € mostrar seis casos de criangas sub-
metidas a tomografia de abdémen, que foram avaliadas
quanto ao esvaziamento gastrico por meio da realizagéo de
cortes tomograficos na topografia do estbmago. Neles, pro-
curou-se determinar a presenga ou auséncia de conteudo
residual liquido nesse 6rgao, 40 a 50 minutos apds a
administragcédo da solugao de contraste.

RELATO DOS CASOS

Foram avaliados seis pacientes submetidos a tomografia
computadorizada do abdémen, apos fazerem uso de
solugao contrastante.

O contraste usado foi o ioxitalamato de meglumina, compos-
to por acido triiodado (acido ioxitalamico), meglumina, fosfa-
tomonossédicotriidratado e calciedato de sddio. Seuteorde
iddo é de 300 mg.ml™', apresentando concentracdo de 66% e
osmolalidade de 1650 mOsm.kg™' de agua (informacées
obtidas no prospecto da substancia).

Segundo o protocolo do Departamento de Diagnostico por
Imagem do Hospital Sdo Paulo da EPM/UNIFESP, o volume
de contraste oral administrado para a execugéo de tomogra-
fiadoabdémen é de 30 ml.kg™ de peso do paciente, com con-
traste a 3% em solugéo glicosada a 5%, suco ou agua, ofere-
cidoem fragbes iguais a cada dez minutos, sendo que o tem-
podecorrido entre oinicio daingesta e oinicio da tomografia
édeduashoras. O exameinicia-se imediatamente apés ain-
gestdo da ultima aliquota.

Em pacientes anestesiados, o contraste & administrado
apoésinducaodaanestesiageral eintubacao orotraqueal, via
sonda nasogastrica posicionada pelo anestesiologista. De-
corridos vinte minutos do término da infusdo do contraste
pela sonda, o exame ¢é iniciado.

Caso 1

Paciente do sexofeminino,com 6 anos deidade e histériacli-
nicade dorabdominalha4 dias, vomitos e febre, com suspei-
tade psoite. Apaciente ndofoianestesiada, pois se apresen-
tava colaborativa paraaingestdo oral dasolugado de contras-
te e paraimobilidade durante o exame. Os cortes tomografi-
cos na topografia do estbmago demonstraram presenca de
conteudo gastrico liquido 50 minutos apds a ingestao da
ultima aliquota de solugéo de contraste (Figura 1).
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Figura 1 - Contetido Gastrico Liquido 50 Minutos apés a Inges-
tdo da Ultima Aliquota de Solugdo de Contraste

Caso 2

Paciente do sexo masculino, com 8 anos de idade, foi sub-
metido atomografia paracontrole pés-operatériotardiode
exérese de tumor renal. O paciente nao foi anestesiado,
pois se apresentava colaborativo para a ingestdo oral da
solugao de contraste e paraimobilidade durante o exame.
Os cortes tomograficos na topografia do estébmago de-
monstraram presencga de conteudo gastrico liquido 45 mi-
nutos apods a ingestdo da ultima aliquota de solugao de
contraste (Figura 2).

Figura 2 - Conteudo Gastrico Liquido 45 Minutos apds a Inges-
tédo da Ultima Aliquota de Solugdo de Contraste

Caso 3

Paciente do sexo masculino, com 1 ano de idade e histéria
clinica de sindrome de Budd-Chiari e ascite foi submetido a
anestesiageralcomintubacéotraquealantesdoiniciodaad-
ministragao de contraste, por sonda nasogastrica (em solu-
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¢ao glicosada a 5%). Os cortes tomograficos na topografia
do estdbmago demonstraram presenga de conteldo gastrico
liquido (Figura 3) transcorridos 45 minutos da administracao
do contraste (total de 250 ml). Antes da extubacéo traqueal
esvaziou-se o conteudo gastrico pela sonda nasogastrica
obtendo-se retorno de 125 ml do volume administrado.

Figura 3 - Conteudo Gastrico Liquido Transcorridos 45 Minutos da
Administracédo do Contraste (total de 250 ml) pela Sonda Gastrica

Caso 4

Paciente do sexo masculino, com 1 més de idade, portador
derins policisticos, foisubmetido a anestesia geral comintu-
bacadotraquealantesdoiniciodaadministragdode contraste
viasondanasogastrica (emsolugédoglicosadaa5%). Os cor-
tes tomograficos na topografia do estbmago demonstraram
presenca de conteudo gastrico liquido (Figura 4) transcorri-

Figura 4 - Conteudo Gastrico Liquido Transcorridos 40 Minutos
da Administracédo do Contraste (total de 125 ml) pela Sonda
Gastrica
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dos 40 minutos da administracao do contraste (total de 125
ml). Antes da extubagao traqueal esvaziou-se o conteudo
gastrico pela sonda nasogastrica, obtendo-se retorno de 30
ml do volume administrado.

Caso 5

Paciente do sexo masculino, com 2 anos de idade e histéria cli-
nica de cisto liquérico distal a derivagao ventriculo-peritoneal,
foi submetido a anestesia geral com intubagéao traqueal antes
doinicio da administracao de contraste, por sonda nasogastri-
ca (em solucao glicosada a 5%). Os cortes tomograficos na to-
pografia do estbmago demonstraram presenga de conteudo
gastrico liquido (Figura 5A) transcorridos 40 minutos da admi-
nistracéo do contraste (total de 400 ml). Antes da extubagéo
traqueal esvaziou-se o conteldo gastrico pela sonda nasogas-
trica, obtendo-se retorno de 200 ml do volume administrado.
Imediatamente apds o esvaziamento novos cortes tomografi-
cos gastricos foram realizados, demonstrando esvaziamento

Figura 5A - Conteudo Gastrico Liquido Transcorridos 40
minutos da Administragcdo do Contraste (total de 400
ml) pela Sonda Gastrica

Figura 5B - Conteudo do Estdémago apoés Esvaziamento
através da Sonda Gastrica
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do conteudo do estdmago, porém permanecendo consideravel
residuo liquido (Figura 5B).

Caso 6

Paciente do sexo feminino, com 3 anos de idade, foi submeti-
daatomografia contrastada para controle pds-operatorio de
neuroblastoma adrenal. Foifeitaanestesiageral comintuba-
¢ao traqueal antes do inicio da administragao de contraste,
porsondanasogastrica(emsolugadoglicosadaa5%). Os cor-
tes tomograficos na topografia do estdmago demonstraram
presenca de conteudo gastrico liquido (Figura 6A) transcor-
ridos 40 minutos da administragao do contraste (total de 390
ml). Antes da extubagéo traqueal esvaziou-se o contetdo
gastricopelasondanasogastrica, obtendo-seretornode 200
ml do volume administrado. Imediatamente apos o esvazia-
mento, novos cortes tomograficos gastricos foram
realizados, demonstrando esvaziamento do conteudo do
estdmago, porémpermanecendo consideravel residuoliqui-
do (Figura 6B).

Figura 6A- Conteudo Gastrico Liquido Transcorridos 40
Minutos da Administracdo do Contraste (total de
390 ml) pela Sonda Gastrica

Figura 6B - Conteudo do Estdmago apds Esvaziamen-
to através da Sonda Gastrica
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DISCUSSAO

Os dados obtidos nesse estudo mostraram que transcorri-
dos40a50 minutos daingestdo dafragédofinalde umvolume
de 30 mI.kg'1 deioxitalamato de meglumina, em criangas en-
tre 1 més e 8 anos de idade, o residuo liquido gastrico é
expressivo.

De acordo com a American Society of Anesthesiologists ”, a
recomendacgao parareducaodoriscodebroncoaspiragdodo
conteudo gastrico, no que se refere aliquidos sem residuos,
€ que seja respeitado periodo minimo de duas horas de je-
jum. Isto, entretanto, inviabilizaria o exame, considerando
queaposessetempoaqualidade daimagemtomografica po-
deria estar prejudicada em virtude da contrastagao desigual
e ineficiente do trato digestivo.

Nos pacientesdos casos 1e2,0contraste oralfoiadministra-
do, associado aaguaou suco de fruta sem polpa; portanto, li-
quidos sem residuos. O paciente 1 apresentava quadro ab-
dominal inflamatério, o que poderia determinar retardo do
esvaziamento gastrico. O paciente 2, todavia, poderia ser
considerado higido, uma vez que estava sendo submetido a
um controle pés-operatoriotardiode cirurgiaretroperitoneal,
sem que o resultado do exame revelasse alteragdo do
quadro clinico.

Aanalise dos casos 3, 4, 5 e 6 demonstrou claramente que o
esvaziamentodo estdmago pelasondanasogastricanaode-
terminaretornodetodoovolume de solugédo contrastante ad-
ministrado pela sonda. No caso 3, 50% do volume adminis-
trado foi recuperado pela sonda gastrica, enquanto que no
caso 4, esse valor nao foi superior a 30%. Obviamente parte
dasolugdoadministradaseguiuotrajetodotratodigestivoao
longo do tempo entre o momento da administragao e o térmi-
no do procedimento, porém nos casos 5 e 6, mesmo apos o
esvaziamento gastrico pelos movimentos fisiolégicos
normais e pela aspiragédo via sonda nasogastrica, obser-
vou-se presenga de residuo liquido no estémago.
Osresultados descritos confirmam orelato de outros autores
'2 que estudaram 42 pacientes e observaram que o volume
de fluido obtido por sucgao orogastrica relaciona-se fraca-
mente comovolume gastricoresidualmedido porum método
dilucional.

Por outro lado, ha que se considerar que a sonda gastrica
pode ser util na redugao do conteudo do estémago. Hardy e
col. "* mediram o volume gastrico aspirado através de uma
sonda de Salem Sump em 24 pacientes e em seguida obser-
varam diretamente o estdmago e mediram o volume restan-
te. O volume residual variou de 0 a 13 ml.

Diante dos dados apresentados, ficou evidente que o tempo
de 40 a50 minutos é insuficiente para o esvaziamento do es-
tdmago apos a administracao de solugéo contrastante de io-
xitalamato de meglumina e que mesmo a sucg¢éo do conteu-
dodo 6rgao, por sonda nasogastricaresultou em permanén-
cia de variavel residuo liquido. Considerando os riscos po-
tenciais de aspiragcéo de conteudo gastrico e que criangas
menores de 5 anos geralmente necessitam de anestesia ge-
ral ou sedagao para que possa ser executado exame de to-
mografia computadorizada do abdémen, a conduta mais
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adequada para diminuir tais riscos passa pela protecéo ade-
quadadasviasaéreascomintubagéoorotraqueal, antes que
a solugdo contrastante seja administrada por sonda
nasogastrica.

A sonda nasogastrica, posicionada apds a anestesia, pode
servir como acessorio util para reduzir o conteudo gastrico
apos o procedimento. Esta conduta; entretanto, ndo garante
segurancacontraosriscosdebroncoaspiragao. Apos aextu-
bacédo traqueal, o anestesiologista deve ter em mente que o
estdbmago guarda um volume liquido residual, o que exige,
portanto, que os cuidados preconizados para extubagao de
pacientes “com estdbmago cheio” sejam tomados.
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Gastric Emptying after Oral Contrast for
Abdominal Tomography. Report of Six
Cases

Fernando Antonio Nogueirada Cruz Martins, M.D.; José Luiz
Gomes do Amaral, TSA, M.D.

INTRODUCTION

Pulmonary injury secondary to gastric contents aspiration is
arelevant complication associated to airways protective re-
flexes loss determined by general anesthesia . Among fac-
tors contributing to this event there are gastric content vol-
ume and characteristics, such as pH, presence of particles,
colonization, etc. In adults, gastric contents equalto orabove
25 mL 2in pH equal to or below 2.5 % is a critical situation, al-
though predictive values for aspiration are questionable and
do not take into consideration other factors contributing for
aspiration pathogenesis and prevention 4

Pregnancy, stress °, emergency procedures ¢, age extremes
’ obesity , trauma, pain, drugs (especially opioids), among
others, are followed by gastric emptying delay and increased
stomach acid secretion, being risk factors for aspiration.
The incidence of gastric contents aspiration is estimated in
0.8to0 4.7 casesin 10 thousand anesthesias, being 4.3 times
more frequent in emergency procedures %2,
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It is a complication expected during to anesthetic induction
andtracheal intubation associated to airway instrumentation
and protective reflexes loss. However, approximately 50% of
postoperative aspirations are recorded °.

Clinical expression (cough, wheezing, hypoxemia or radio-
logical consolidation)is notpresentinthe nexttwo hours after
the event in 64% of cases '°.

Such considerations lead to preoperative fasting adapted to
different clinical situations and age brackets. The American
Association of Anesthesiologists (ASA) ' recommends clear
fluidsfastingof atleast2 hours. Water, coffee (plain), tea, soft
drinks and fruit juice without pulp are considered clear fluids,
among others. Light meals with toasts, tea or coffee (plain)
are allowed up to 6 hours before the procedure. For breast
milk it is suggested at least 4 hours fasting and for pediatric
formulas at least 6 hours. Non-human milk is not included
among clear fluids because it results in solid residues. At
least 6 hours fasting is recommended between non-human
milk ingestion and the procedure. Solid foods, especially
meat and fatty matters require prolonged fasting. These
foods are forbidden on surgery day. Patients to be operated
oninthe morning (after 6:00 a.m.) are oriented to fastas from
10:00 p.m. of previous day that is a fasting period of atleast 8
hours. Minor amounts of water to ingest preanesthetic medi-
cation or other oral drugs have no inconvenient and are al-
lowed .

Tomographic images with contrast ingestion require special
attention. From the available alternatives, there is the possi-
bility of administering contrast orally or through gastric tube,
as afunction of patient’s cooperation foringestion and immo-
bility during the procedure.

Inyounger children (ingeneral below 5 years of age), general
anesthesia or sedation is needed to assure immobility during
the procedure. Anesthesia or sedation induction after con-
trastingestion may pose substantial risk for gastric contents
aspiration and this leads to the option of administering con-
trast by gastric tube after tracheal intubation in previously
anesthetized patients since gastric contents emptying time
aftercontrastingestionis notknown. This method represents
considerable increase in anesthesia duration and has led to
continuous questioning about the possibility of gastric con-
tent emptying in less than one hour. This report aimed at
describing 6 cases of children submitted to abdominal to-
mography who were evaluated in terms of gastric empty-
ing through tomographic slices of stomach topography.
We havetriedtodeterminethe presence orabsence of liquid
contents in this organ 40 to 50 minutes after contrast in-
gestion.

CASE REPORTS

Participated in this study 6 children submitted to abdominal
tomography after contrast ingestion.

Contrast was meglumine ioxithalamate, made up of triiodate
acid (ioxithalamic acid), meglumine, trihydrated monosodic
phosphate and sodium calcium edetate. Its iodine contentis
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300 mg.mL™" with 6% concentration and osmolality of 1650
mOsm.kg ™" of water (information obtained from substance’s
package insert).

According to the protocol of the Image Diagnostic Depart-
ment, Hospital Sdo Paulo, EPM/UNIFESP, oral contrast vol-
ume for abdominal tomography is 30 mL.kg'1 of patient’s
weight, with 3% contrastin 5% glucose solution, juice or wa-
ter,inequalfractions at 10-minute intervals and time elapsed
between beginning of ingestion and tomography is 2 hours.
Images start immediately after the last fraction ingestion.
In anesthetized patients, contrast is administered after
general anesthesia induction and tracheal intubation, via
nasograstric tube positioned by the anesthesiologist. Images
start 20 minutes after contrast infusion.

Case 1

Female patient, 6 years old, with clinical history of abdominal
pain for 4 days, vomiting and fever and suspicion of psoitis.
Patient was not anesthetized because she was cooperative
in ingesting contrast and staying immobile during the proce-
dure. Tomographic slices of stomach topography have
shown the presence of liquid gastric contents 50 minutes af-
ter ingesting the last contrast fraction (Figure 1).

Figure 1 - Liquid Gastric Contents 50 Minutes after Last Con-
trast Fraction Ingestion

Case 2

Male patient, 8 years old, submitted to tomography for late
postoperative control of renal tumor resection. Patient was
not anesthetized because he was cooperative in ingesting
contrast and staying immobile during the procedure.
Tomographic slices of stomach topography have shown the
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presence of liquid gastric content, 45 minutes afteringesting
the last contrast fraction (Figure 2).

Figure 2 - Liquid Gastric Contents 45 Minutes after Last Con-
trast Fraction Ingestion

Case 3

Male patient, 1 year old and clinical history of Budd-Chiary
syndrome and ascites, was submittedtogeneralanesthesia
with tracheal intubation before contrast administration via
nasograstric tube (in 5% glucose solution). Tomographic
slices of stomach topography have shown the presence of
liquid gastric contents (Figure 3) 45 minutes after contrast
administration (total of 250 mL). Before tracheal extubation,
gastric contents were emptied through the nasogastric tube
and 125 mL of total administered volume were recovered.

Figure 3 - Liquid Gastric Contents 45 Minutes after Contrast Admi-
nistration (total of 250 mL) by Gastric Tube
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Case 4

Male patient, 1 month old, with polycystic kidneys, submitted
togeneralanesthesiaandtrachealintubationbefore contrast
administration via nasogastric tube (in 5% glucose solution).
Tomographic slices of stomach topography have shown the
presence ofliquid gastric contents (Figure 4) 40 minutes after
contrast administration (total of 125 mL). Before tracheal
extubation, gastric contents were emptied through the
nasogastric tube and 30 mlof total administered volume were
recovered.

Figure 4 - Liquid Gastric Contents 40 Minutes after Contrast
Administration (total of 125 mL) by Gastric Tube

Case 5

Male patient, 2 years old and history of liquor cyst distal to
ventriculoperitoneal shunt, submitted to general anesthe-
sia and tracheal intubation before contrast administration
via nasogastric tube (in 5% glucose solution). Tomographic
slices of stomach topography have shown the presence of
liquid gastric contents (Figure 5A) 40 minutes after contrast
administration (totalof 400 mL). Before tracheal extubation,
gastric contents were emptied through the nasogastric tube
and 200 mL of total administered volume were recovered.
New tomographic slices were obtained immediately after
emptying and has shown stomach contents emptying, how-
everwith considerable liquid residue remaininginthe organ
(Figure 5B).
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Figure 5A - Liquid Gastric Contents 40 Minutes after Con-
trast Administration (total of 400 mL) by Gastric Tube

Figure 5B - Gastric Contents after Emptying by Gastric Tube

Case 6

Female patient, 3 years old, submitted to contrasted tomogra-
phy for postoperative control of adrenal neuroblastoma. Gen-
eral anesthesia and tracheal intubation were performed be-
fore contrast administration via nasogastric tube (in 5% glu-
cose solution). Tomographic slices of stomach topography
have shown the presence of liquid gastric contents (Figure 6A)
40 minutes after contrast administration (total of 390 mL). Be-
fore tracheal extubation, gastric contents were emptied
through the nasogastric tube and 200 mL of total administered
volume were recovered. New tomographic slices were ob-
tained immediately after emptying and has shown stomach
contents emptying, however with considerable liquid residue
remaining in the organ (Figure 6B).
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Figure 6A - Liquid Gastric Contents 40 Minutes after
Contrast Administration (total of 390 mL) by Gastric
Tube

Figure 6B - Gastric Contents after Emptying by Gastric
Tube

DISCUSSION

Datain our study have shown that 40 to 50 minutes after final
fraction ingestion of 30 mL.kg™" meglumine ioxithalamate in
children aged 1 month to 8 years, liquid gastric residue is ex-
pressive.

According tothe American Society of Anesthesiologists "' the
recommendationto decrease gastriccontents aspiration risk
for clear fluids is at least 2 hours fasting which, however,
would make unfeasible the exam considering that after this
time, the quality of tomographicimages could be impaired by
unequal and inefficient digestive tract contrasting.

Incases 1and 2, oral contrast was administered with water or
fruit juice without pulp, that is, clear fluids. Patient 1 pre-
sented inflamed abdomen which could determine gastric
emptying delay. Patient 2, however, could have been consid-
ered healthy since he was being submitted to late postopera-
tive control of aretroperitoneal surgery and the exam has not
revealed any clinical change.
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The analysis of cases 3, 4, 5 and 6 clearly shows that gastric
emptying through nasogastric tube does not determine the
recovery of all contrast volume administered. In case 3, 50%
of administered volume was recovered by the tube, while in
case 4, this value was below 30%. Obviously, part of adminis-
tered solution has followed digestive tract path along time,
between administration and procedure completion, however
incases 4 and 5, even after gastricemptying by normal physio-
logicalmovements and nasogastric tube aspiration, liquid res-
idue was observed in the stomach.

Our findings confirm other authors’ reports 2 who have
studied 42 patients and have observed that fluid volume ob-
tained with orogastric suction is poorly related to residual
gastric contents measured by a dilution method.

On the other hand, it has to be considered that gastric tubes
may be useful to decrease gastric contents. Hardy et al. '
have measured gastric volume aspired by a Salem Sump
tube in 24 patients. Then they have directly observed the
stomach and measured remaining volume. Residual volume
has varied 0 to 13 mL.

Itis clear from our data that 40 to 50 minutes are not enough
for gastric emptying after meglumine ioxithalamate contrast
administration and that even gastric content aspiration via
nasogastrictuberesultsinthe presence of variable liquidres-
idue. Considering potential gastric contents aspiration risks,
andthatchildrenbelow5yearsofageingeneralneed general
anesthesiaorsedation forabdominaltomography, mostade-
quate approach to minimize such risks is adequate airway
protection with tracheal intubation before contrast adminis-
tration via nasogastric tube.

Nasogastric tube positioned by the Anesthesiologist may be
useful to decrease gastric contents after the procedure. This
approach, however, does not assure protection against
bronchoaspiration risks. After tracheal extubation, the anes-
thesiologist must have in mind that stomach keeps residual
liquid contents, thus requiring the same care preconized for
the extubation of “full stomach” patients.
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RESUMEN

Martins FANC, Amaral JLG - Vaciamiento Gastrico después de
la Administracion Oral de Contraste en Tomografia Computa-
dorizada del Abdomen: Descripcion de Seis Casos

JUSTIFICATIVA Y OBJETIVOS: La lesion pulmonar
secundaria a la aspiracion del contenido gastrico es
complicacion asociada a la pérdida de los reflejos
protectores de las vias aéreas. En este contexto, la
realizacion de examenes tomograficos que incluyan la
contrastacion del tracto digestivo, exige particular atencion
en nifios menores de cinco afos, que necesitan anestesia
general o sedacion, para asegurar inmovilidad durante el
procedimiento. La induccion de la anestesia o sedacion
después de ingestion de la solucion de contraste puede traer
riesgo substancial para la broncoaspiracion del contenido
gastrico. Esto hace con que se opte por administrar el
contraste por sonda gastrica después de la intubacion
traqueal, una vez que no se conoce el tiempo de vaciamiento
gastrico después de utilizacion de soluciéon contrastante.
Esta conducta representa aumento del tiempo de anestesia,
lo que resulta en constante cuestionamiento sobre la
posibilidad de vaciamiento del contenido gastrico en tiempo
inferior a una hora. Seis casos de pacientes sometidos a
tomografia de abdomen fueron evaluados cuanto al
vaciamiento gastrico por medio de la realizaciéon de cortes
tomograficos en la topografia del estomago, con el objetivo
de determinarla presencia o ausencia del contenido residual
liquido en ese 6rgano, después de la administracion de la
solucién de contraste.
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RELATO DE LOS CASOS: Fueron evaluados seis nifios
sometidos a tomografia contrastada del abdomen. Dos, no
anestesiados, presentaron expresivo residuo liquido gastrico
pasados 50 y 45 minutos, respectivamente, de la ingestion de
contraste. Cuatro, sometidos a anestesia general, también
presentaron residuo liquido gastrico pasados 40 a 50 minutos de
la administracion de contraste via sonda oro/nasogastrica. En
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dos de ellos persistio apreciable residuo liquido en el estomago,
igualmente después de la aspiracién del contenido porla sonda.
CONCLUSIONES: En los casos observados, el tiempo de 40 a
50 minutos fue insuficiente para el vaciamiento del estomago
después de la administracion de soluciéon contratante e
igualmente la succion del contenido por sonda nasogastrica
resulté en permanencia de significante volumen residual
liquido.
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