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RESUMO

BergerT, SilvaRV, Marui AS, Cicarelli DD - Embolia Gasosa por
Didéxido de Carbono durante Cirurgia Laparoscépica. Relato de
Caso

JUSTIFICATIVA E OBJETIVOS: Aembolia venosa por CO, du-
rante cirurgias laparoscépicas é uma complicagéo rara, porém
fatal na maioria dos casos. O objetivo deste relato é descrever
um caso nao fatal de embolia venosa por CO; durante cirurgia
laparoscoépica.

RELATO DO CASO: Paciente hipertensa foi submetida a
anestesia geral para laparoscopia para exploragdo de
colédoco. Ap6s 150 minutos de pneumoperitébneo, a paciente
evoluiu com taquicardia e hipotensdo refrataria ao uso de
vasopressor. A gasometria arterial revelou grande diferenga
entre apCO;, e a PerCO,. Frente a hipétese de embolia gasosa,
foi desinsuflado o pneumoperitbneo, e a cirurgia terminada
pela técnica convencional. A paciente evoluiu com melhora do
quadro hemodindmico, sendo extubada ao término da cirurgia
e encaminhada para sala de recuperagdo pos-anestésica
(SRPA).

CONCLUSOES: O diagnéstico precoce e o tratamento
imediato foram fundamentais na boa evolugdo do caso
descrito.

Unitermos:~CIRURGIA, Abdominal: laparoscopica;
COMPLICACOES: embolia gasosa

SUMMARY
Berger T, Silva RV, Marui AS, Cicarelli DD - Carbon Dioxide
Embolism during Laparoscopic Surgery. Case Report

BACKGROUND AND OBJECTIVES: Carbon dioxide gas em-
bolism is an uncommon but potentially lethal complication of
laparoscopic surgery. Our report aimed at describing a case of
pulmonary carbon dioxide embolism with favorable evolution.

CASE REPORT: Hypertensive patient was submitted to laparo-
scopic surgery under general anesthesia due to cholelithiasis.
After 150 minutes of pneumoperitoneum, patient developed
tachycardia with severe hemodynamic deterioration, despite
the use of vasopressor drugs. Arterial blood-gas revealed ma-
Jor difference between PaCO, and PerCO,. Carbon dioxide em-
bolism was suspected and pneumoperitoneum was
immediately deflated. Surgery was converted to a conventional
technique. Patient has evolved with hemodynamic improve-
ment and was extubated at surgery completion, being referred
to post-anesthetic care unit (PACU).

CONCLUSIONS: Early diagnosis and immediate treatment re-
sulted in positive outcome in this case.

Key Words: COMPLICATIONS: gas embolism; SURGERY, Ab-
dominal: laparoscopic

INTRODUGAO

laparoscopia tem se tornado uma técnica cirurgica cada

vez mais frequente em nosso meio, visando diminuir a
agressao cirurgica imposta ao paciente e suas complica-
¢oes. Em virtude deste fato, os beneficios desta técnica,
bem como suas complicagdes, tém sido exaustivamente es-
tudados nos Gltimos anos .
Uma complicacgéao rara, porém muito importante em virtude
da gravidade dos seus efeitos, é a embolia gasosa 2. Aem-
boliagasosadurante acirurgialaparoscopicatem como cau-
saogasqueé utilizado parainsuflagdodo pneumoperiténeo,
que namaioriadas vezes é o CO, (dioxido de carbono). Ape-
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sar de uma complicagao muito grave deste procedimento,
nao harelatoemnosso meio deste tipo de ocorréncia, e nali-
teratura internacional poucos casos sao relatados, com
desfechos fatais em sua maioria.

RELATO DO CASO

Paciente do sexofeminino, branca, 74 anos, 67 kg, com diag-
nosticode coledocolitiase apos colecistectomia, foiadmitida
para exploragao de colédoco por via laparoscépica. Referia
hipertensao arterial sistémica em tratamento com captopril
(25 mg.dia™). Apresentava exames pré-operatérios norma-
is. A anestesia iniciou-se por indugao venosa com fentanil
(250 pg), propofol (180 mg) e cisatracurio (7 mg). Apaciente
foiintubada sem dificuldades e colocada em ventilagéo con-
trolada mecanica com os seguintes parametros: VC = 650
mL,FR=12rpm,Ri:e=1:2, PEEP=5cmH,0. Amanutencao
da anestesia foi realizada com isoflurano a 1,5%. Apos 150
minutos de cirurgia com pneumoperitdbneo, a paciente apre-
sentou taquicardia de 120 bpm e hipotensao arterial de 70 x
40 mmHg. Ahipotenséo persistiu refrataria ao uso de efedri-
na em bolusde 10 mg. O cirurgido foi avisado, ndo relatando
qualquer alteragdo no campo cirurgico. Aoximetria de pulso
bem como acapnografiaapresentavam-se normais (PetCO,
= 44 mmHg). Uma infusdo de dopamina (5 pg.kg™".min™") foi
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iniciada, tendo sido aumentada até 14 ug.kg™".min"' semres-
posta pressorica. A gasometria arterial revelou: pH = 7,05;
Pa0, = 169 mmHg; PaCO, = 86 mmHg; bicarbonato = 22
mmol.L™"; Sa0, = 99%. Conseqlientemente & hipotese diag-
nostica de embolia por CO,, a equipe cirurgica desinsuflou o
pneumoperitbneo e converteu a técnica cirurgica. Imediata-
mente apos a conversao, a equipe anestésica foi informada
pelo cirurgiao da presenga de uma veia hepatica sangrando,
fato ndo percebido durante o pneumoperitdneo. A paciente
apresentou melhora dos niveis presséricos e da freqiéncia
cardiaca. Trinta minutos ap6s o término do pneumoperit6-
neo, apaciente apresentava PA=100x60 mmHg (com dopa-
mina 3 ug.kg™.min™"), FC = 100 bpm e PgrCO, = 30 mmHg.
Nova gasometria arterial foi colhida com pH = 7,21; PaO,=
178 mmHg; PaCO, =60 mmHg; bicarbonato = 24 mmol.L"e
Sa0,=99%. Tréshoras apds o fimdo pneumoperitbneo, com
otérminodacirurgiaeanormalizacdo dagasometriaarterial,
a paciente foi extubada na sala de cirurgia e encaminhada
para a sala de recuperagdo pods-anestésica (SRPA).
Recebeu alta da SRPA duas horas depois, com indice de
Aldrete-Kroulik de 10.

DISCUSSAO

Aincidéncia de embolia gasosa durante cirurgias laparosco-
picas pode variar desde 0,01% (quando sinais clinicos sao
avaliados)até 69% comousode ecocardiografiatransesofa-
gica 8, A absorgdo de CO; pode acarretar desde hipercarbia
comacidose respiratéria3atéembo|iafata|comformagéo de
bolhas dentro do atrio ou ventriculo direitos, com prejuizo ao
enchimento do coragéao direito, possibilidade de embolia pa-
radoxal em pacientes com forame oval patente (20% da po-
pulac&o), embolia pulmonar com hipoxia e parada cardiaca>.
Agravidade dos sintomas estadiretamenterelacionadaave-
locidade de absorgao do CO, °. A seqiiéncia dos sintomas
mais relatada naliteratura é de diminuigédo da pressao arterial
associada a diminuigdo da PgrCO, e da complacéncia pul-
monar, e hipdxia. Neste caso, a velocidade de absorgéo foi
lenta o suficiente para ndo alterar a complacéncia pulmonar
e ndo causar hipoxia, porém rapida o suficiente paralevar a
esta diferenca entre a Pe1CO; e a PaCO;, mesmo sendo o
CO,umgasrapidamentedifusivel. Aecocardiografiatranse-
sofagica e o Doppler precordial sdo os métodos mais sensi-
veis de deteccdo de pequenos émbolos 2. Em um caso, o di-
agnostico foi feito quando 20 mL de gas foram aspirados do
catetercentral do paciente 4 Outros casos relatados descre-
vemaembolianomomentode dissecgdodavesiculabiliar®e
nomomentodeintrodugdo as cegas daagulhade Verres, po-
dendo canulizar alguma veia 57 Em nosso meio, a introdu-
¢ao as cegas daagulhade Verres foi substituida poruma pe-
quenaincisao e dissecg¢ao até o peritbnio, comintrodugao da
agulha sob viséo direta.

O tratamento da embolia por CO; consiste na desinsuflagao
do pneumoperitdbneo com colocagéao do paciente em decubi-
to lateral esquerdo em cefalodeclive. Desta forma, a quanti-
dade de gas que passa do coragéao direito para a circulagao
pulmonarémenor. O 6xido nitrosodeve serdescontinuadoe,
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se estas medidas ndo forem efetivas, um cateter central
pode serposicionado paraaspiragaodogas 28 Nocasorela-
tado, a simples descontinuagédo do pneumoperitbneo foi
suficiente para a recuperacéo total da paciente.

Carbon Dioxide Embolism during
Laparoscopic Surgery. Case Report

Tania Berger, M.D.; Renata Veloso Silva, TSA, M.D.; Ander-
son Sampaio Marui, TSA, M.D.; Domingos Dias Cicarelli,
TSA, M.D.

INTRODUCTION

Laparoscopy is becoming an increasingly popular surgical
technique in our country, in an attempt to decrease surgical
aggression and its related complications. For this reason,
benefits as well as complications of this technique have been
exhaustively studied in recent years .

An uncommon, however major complication, due to the se-
verity of its effects, is gas embolism 2 Gas embolism during
laparoscopic procedures is caused by the gas used to inflate
pneumoperitoneum, which most of the times is CO, (carbon
dioxide). Although being a very severe complication, there is
no report in the national literature on gas embolism and few
cases are reported by the international literature, most of
them with lethal outcomes.

CASE REPORT

Caucasian female patient, 74 years old, 67 kg, diagnosed
with choledocholitiasis after cholecystectomy, was admitted
for laparoscopic procedure. Patientreferred systemic hyper-
tension being treated with captopril (25 mg.day™). Preopera-
tive tests were normal. Anesthesia was induced with intrave-
nous fentanyl (250 pg), propofol (180 mg) and cisatracurium
(7 mg). Patient was easily intubated and placed in mechani-
cal ventilation with the following parameters: TV = 650 mL,
HR =12rpm, Ri:e = 1:2, PEEP = 5 cmH,0. Anesthesia was
maintained with 1.5% isoflurane. After 150 minutes of sur-
gery with pneumoperitoneum, patient presented 120 bpm
tachycardia and 70 x 40 mmHg hypotension. Hypotension
was refractory to 10 mg bolus ephedrine. Surgeon was in-
formed and has referred no change in surgical field. Pulse
oximetry and capnography were normal (PgrCO, = 44
mmHg). Dopamine infusion (5 pg.kg™'.min"") was started and
wasincreasedto 14 pg.kg'1 .min”" with no pressureresponse.
Blood gases analysis has revealed: pH = 7,05; PaO, = 169
mmHg; PaCO, =86 mmHg; bicarbonate =22 mmol.L": Sa0,
=99%.Asaconsequence ofthediagnostichypothesis of CO,
embolism, surgical team has deflated pneumoperitoneum
and converted the technique. Immediately after conversion,
the anesthetic team was informed by the surgeon of the
presence of a bleeding hepatic vein, which had not been no-
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ticed during pneumoperitoneum. Patient’s pressure levels
and heart rate have improved. Thirty minutes after
pneumoperitoneum completion patientpresented BP=100x
60 mmHg (with 3 ug.kg™.min™' dopamine), HR = 100 bpm and
PerCO, =30 mmHg. Anew arterial blood gases analysis was
performed with pH = 7,21; PaO,= 178 mmHg; PaCO, = 60
mmHg; bicarbonate = 24 mmol.L™ and Sa0,= 99%. Three
hours after pneumoperitoneum, with surgery completion and
normal blood gases, patient was extubated in the operating
room and referred to the post-anesthetic care unit (PACU).
Patient was discharged from PACU two hours later with
Aldrete-Kroulik index of 10.

DISCUSSION

The incidence of gas embolism during laparoscopic
surgeries may vary from 0.01% (when clinical signs are
evaluated) to 69% with transesophageal echocardiography °.
CO; absorption may trigger from hypercabia with respiratory
acidosis 3, tolethal embolism with bubbles inside right atrium
or ventricle, impairing right heart filling and with possibility of
paradoxal embolism in patients with patent oval foramen
(20% of population), of pulmonary embolism with hypoxia
and cardiac arrest?. Symptoms severity is a direct function of
CO, absorption rate 2. Most reported sequence of symptoms
is decreased blood pressure associated to decreased
PerCO, and pulmonary compliance, and hypoxia.

In our case, absorption was slow enough not to change pul-
monary compliance and cause hypoxia, however fast
enoughtoleadtothedifference between Pe1CO2and PaCO,,
even with CO,, which is a rapidly diffused gas.
Transesophageal echocardiography and precordial Doppler
are the most sensitive methods to detect small emboli 2. In
one case, diagnosis was done when 20 mL of gas were as-
pired from patient’s central catheter *. Other reported cases
describe embolism at gallbladder dissection ® and at blind in-
troduction of Verres needle which may catheterize some vein
87 Inour country, the blind introduction of Verres needle was
replaced by a small incision and dissection until the perito-
neum with needle introduction under direct view.

The treatment of CO, embolism consists in
pneumoperitoneum deflation and positioning the patient in
left lateral and head down position. This way, the amount of
gas going from right heart to pulmonary circulation is lower.
Nitrous oxide should be discontinued and, if these measures
are not effective, a central catheter may be positioned for gas
aspiration 2%, In our case, pneumoperitoneum deflation
alone was enough for complete patient’s recovery.
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RESUMEN

Berger T, Silva RV, Marui AS, Cicarelli DD - Embolia Gaseosa
por Diéxido de Carbono durante Cirugia Laparoscépica. Relato
de Caso

JUSTIFICATIVA Y OBJETIVOS: La embolia venosa por CO,
durante cirugias laparoscopicas es una complicacion rara, sin
embargo fatal en la mayoria de los casos. El objetivo de este
relato es describir un caso no fatal de embolia venosa por CO,
durante cirugia laparoscopica.

RELATO DEL CASO: Paciente hipertensa fue sometida a la
anestesia general para laparoscopia y para exploraciéon del
colédoco. Después de 150 minutos de pneumoperitoneo, la
paciente evolucioné con taquicardia e hipotension refractaria
al uso de vasopresor. La gasometria arterial revelo grande
diferencia entre lapCO, y la PerCO,. De frente a la hipdtesis de
embolia gaseosa, fue desinsuflado el pneumoperitoneo, y la
cirugia terminada por la técnica convencional. La paciente
evolucion6 con mejoria del cuadro hemodinamico, siendo
extubada al término de la cirugia y encaminada para la sala de
recuperacion pos-anestésica (SRPA).

CONCLUSIONES: EI diagnéstico precoz y el tratamiento
inmediato fueron fundamentales para una buena evolucién del
caso descrito.
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