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RESUMO

Justificativa: O conhecimento dos efeitos fisioldgicos associados a insuflacdo
extraperitoneal de diéxido de carbono em cirurgias laparoscépicas, em compara¢cao com 0s
observados na abordagem intraperitoneal, pode contribuir para escolha da técnica mais
segura a ser adotada pela equipe cirirgica em cada caso, quando ambas forem possiveis.
Ademais, possibilita um manejo anestésico-cirirgico mais previsivel e seguro, prevenindo
complicacdes e tratando intercorréncias de forma mais racional e contextualizada. Objetivo:
Sumarizar informacées quanto a comparacdo dos efeitos fisiologicos da insuflacdo
extraperitoneal de dioxido de carbono com a abordagem intraperitoneal em pacientes
submetidos a cirurgias laparoscépicas (convencionais ou robéticas). Método: Reviséo
sistematica de estudos experimentais e quase experimentais em seres humanos, escritos
em lingua portuguesa, inglesa ou espanhola, mediante pesquisas nas bases de dados
Cochrane, Medline, Scopus, Web of Science e Lilacs, utilizando descritores MeSH e DeCS
como “laparoscopia”, “dioxido de carbono” e “absorg¢do peritoneal”, que visa responder a
seguinte questdo de pesquisa: em pacientes submetidos a cirurgias laparoscopicas
(convencionais ou robdticas), a insuflacao extraperitoneal de diéxido de carbono difere da
abordagem intraperitoneal em relacdo aos efeitos fisiolégicos observados? Resultados:
Foram identificados 112 registros bibliograficos nas bases de dados pesquisadas, sendo
nove estudos selecionados para sintese qualitativa, com total de 280 participantes
envolvidos; alterac6es do equilibrio acido-basico, hemodinamicas e respiratérias foram os
desfechos considerados neste trabalho. Conclusdes: Esta revisdo sugere que a insuflacdo
intraperitoneal de diéxido de carbono em cirurgias laparoscopicas € fisiologicamente mais
segura do que a abordagem extraperitoneal.

Palavras-chave: Laparoscopia; Diéxido de Carbono; Extraperitoneal;, Intraperitoneal;
Absorcao Peritoneal.



ABSTRACT

Background: Knowledge of the physiological effects associated with extraperitoneal carbon
dioxide insufflation in laparoscopic surgeries, compared with those observed in the
intraperitoneal approach, may contribute to the choice of the safest technique to be adopted
by the surgical team in each case, when both are possible. Moreover, it enables a more
predictable and safe anesthetic-surgical management, preventing complications and treating
complications in a more rational and contextualized manner. Objective: To summarize
information regarding the comparison of the physiological effects of extraperitoneal carbon
dioxide insufflation with the intraperitoneal approach in patients undergoing laparoscopic
surgeries (conventional or robotic). Method: Systematic review of experimental and quasi-
experimental human studies, written in Portuguese, English or Spanish, by searching the
Cochrane, Medline, Scopus, Web of Science and Lilacs databases, using MeSH and DeCS
descriptors as “laparoscopy”, “carbon dioxide "and“ peritoneal absorption”, which aims to
answer the following research question: in patients undergoing laparoscopic surgery
(conventional or robotic), does extraperitoneal carbon dioxide insufflation differ from the
intraperitoneal approach in relation to the observed physiological effects? Results: We
identified 112 bibliographic records in the searched databases, being nine studies selected
for qualitative synthesis, with a total of 280 participants involved; Alterations in acid-base,
hemodynamic and respiratory balance were the outcomes considered in this study.
Conclusions: This review suggests that intraperitoneal carbon dioxide insufflation in
laparoscopic surgery is physiologically safer than the extraperitoneal approach.

Keywords: Laparoscopy; Carbon dioxide; Extraperitoneal; Intraperitoneal; Peritoneal
Absorption.
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1 INTRODUCAO

Cirurgia laparoscopica € um procedimento minimamente invasivo no qual um
dispositivo 6ptico denominado endoscoépio e instrumentos cirlrgicos sao introduzidos
na cavidade peritoneal através de pequenas incisdes na pele, portanto, com minimo
dano aos tecidos interpostos entre o meio externo e os 6rgdos abdominais e
pélvicos que demandam intervencdo (SPANER; WARNOCK, 1997; NANO et al.,
2012).

A realizacdo da laparoscopia cirargica preceitua a criacdo artificial de um
espaco entre a parede e o conteudo abdominal, através da insuflacdo de gas na
cavidade peritoneal (pneumoperiténio), favorecendo a visualizacdo e a manipulacéo
das estruturas intra-abdominais (YU et al., 2017).

Neste cenario, o dioxido de carbono (CO,) passou a ser amplamente utilizado
para criacdo desta cavidade de trabalho pelas suas caracteristicas que o aproximam
do gés ideal: é ininflamavel, acessivel, incolor, quimicamente estavel e com alta
capacidade de difusao (YU et al., 2017).

No entanto, o CO, € biologicamente ativo e sua insuflacdo peritoneal produz
efeitos fisioldégicos importantes, incluindo alteracbes do equilibrio acido-basico,
hemodindmicas e respiratérias decorrentes, principalmente, do aumento da pressao
intra-abdominal e da absorcéo sistémica do gas (WONG; IRWIN, 2018).

A absorcédo peritoneal do dioxido de carbono causa hipercapnia e acidose
respiratoria que podem ser evitadas com a hiperventilagdo, mediante aumento do
volume-minuto ventilatorio, haja vista que sua eliminacao do organismo da-se pelos
pulmdes durante a respiragcao (YU et al., 2017).

Efeitos hemodinamicos decorrentes do pneumoperitbnio com CO, incluem
diminuicdo do volume sistélico e do débito cardiaco pela reducao do retorno venoso,
além de aumento da frequéncia cardiaca, resisténcia vascular periférica e pressao
arterial média pela estimulacdo simpética central secundéria a hipercapnia; em
alguns casos pode haver intensa estimulacdo vagal pelo estiramento peritoneal,
ocasionando reducdo da frequéncia cardiaca e eventual assistolia (WONG; IRWIN,
2018).
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E ainda, o aumento da pressdo intra-abdominal provoca deslocamento
cefélico do diafragma, aumento da pressdo de pico nas vias aéreas, bem como
diminuicdo da capacidade residual funcional e da complacéncia pulmonar,
favorecendo, inclusive, a ocorréncia de atelectasia e outras complicagdes
respiratorias (WONG; IRWIN, 2018).

Neste contexto, duas técnicas laparoscOpicas s&do padronizadas e
amplamente utilizadas nas ultimas décadas: a totalmente extraperitoneal (TEP) e a
transabdominal pré-peritoneal (TAPP), cuja insuflacdo de CO, é intraperitoneal
(BITTNER et al., 2011).

Contudo, os efeitos fisioldgicos, decorrentes da insuflacdo extraperitoneal de
diéxido de carbono, provavelmente, sdo diferentes daqueles observados durante a

abordagem intraperitoneal.
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2 JUSTIFICATIVA

O conhecimento dos efeitos fisiologicos associados a insuflacao
extraperitoneal de di6xido de carbono em cirurgias laparoscopicas convencionais e
robéticas, em comparacdo com 0s observados na abordagem intraperitoneal, pode
contribuir para a escolha da técnica mais segura a ser adotada pela equipe cirdrgica
em cada caso, quando ambas forem possiveis.

Essas informacdes também sdo imprescindiveis ao anestesiologista, pois
possibilitam um manejo anestésico-cirdrgico mais previsivel e seguro, prevenindo

complicac@es e tratando intercorréncias de forma mais racional e contextualizada.
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3 OBJETIVO

Sumarizar evidéncias confidveis quanto a comparacao dos efeitos fisiol6gicos
da insuflacdo extraperitoneal de dioxido de carbono com a abordagem
intraperitoneal em pacientes submetidos a cirurgias laparoscopicas (convencionais

ou robdticas).
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4 METODO

4.1 Tipo de estudo

Revisdo sistematica registrada no banco de dados “PROSPERO”
(International Prospective Register of Systematic Reviews) sob n® 139599, em
analise pela equipe editorial para publicagéo.

Este estudo visa responder a seguinte questdo de pesquisa: em pacientes
submetidos a cirurgias laparoscopicas (convencionais ou robdéticas), a insuflacado
extraperitoneal de dioxido de carbono difere da abordagem intraperitoneal em

relacd@o aos efeitos fisioldgicos observados?

4.2 ldentificacdo dos estudos

Buscas foram realizadas nas bases de dados bibliograficas Medline,
Cochrane, Scopus, Web of Science e Lilacs utilizando descritores MeSH e DeCS
relacionados a cada um dos componentes da estratégia PICO (acrbnimo para
Patient/Paciente, Intervention/Intervencéo, Comparison/Comparacao e
Outcome/Desfecho). Sindnimos e outras palavras-chave pertinentes também foram

utilizados para expanséo da busca (TABELA 1).

Tabela 1 — Descritores e palavras-chave

Paciente Descritores MeSH e DeCS: “Minimally Invasive Surgical Procedures” OR
Laparoscopy OR Endoscopy OR “Video-Assisted Surgery” OR “Hand-Assisted
Laparoscopy” OR “Surgery, Computer-Assisted” OR “Robotic Surgical Procedures”
OR “Carbon Dioxide”.

Sinbnimos: “Minimally Invasive Surgery” OR “Laparoscopic Surgery” OR
“Laparoscopic Surgical Procedure” OR “Surgical Endoscopy” OR “Endoscopic
Surgical Procedure” OR “Hand-Assisted Laparoscopic Surgery” OR “Computer-
Assisted Surgery”.

Outras palavras-chave: Videosurgery OR Videolaparoscopy OR Videolaparoscopic
OR Laparoscopic OR “Robotic-Assisted Laparoscopy” OR “Robotic Surgery” OR
CO..

Intervencéo Descritores MeSH e DeCS: N&o encontrados.

Sindbnimos: Nao encontrados.

Outras palavras-chave: Extraperitoneal OR Extraperitoneum OR Preperitoneal OR
Pneumopreperitoneum OR TEP.

Comparacdo Descritores MeSH e DeCS: Peritoneum OR “Peritoneal Cavity” OR
Pneumoperitoneum OR “Pneumoperitoneum, Artificial”.

Sinénimos: “Artificial Pneumoperitoneum”.

Outras palavras-chave: Intraperitoneal OR Transperitoneal OR Transabdominal OR
TAPP.



https://www.ncbi.nlm.nih.gov/mesh/68019060
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733

Desfecho
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(continuacao)

Descritores MeSH e DeCS: “Peritoneal Absorption” OR “Blood Gas Analysis” OR
“Hydrogen-lon Concentration” OR “Partial Pressure” OR Hemodynamics OR
“‘Heart Rate” OR “Blood Pressure” OR “Arterial Pressure” OR “Respiration, Artificial”
OR _Exhalation OR “Pulmonary Elimination” OR Capnography OR “Respiratory
Mechanics” OR “Pulmonary Ventilation” OR “Lung Compliance”.

Sinénimos: pH OR Hemodinamic OR “Pulse Rate” OR “Mean Arterial Pressure” OR
“‘Mechanical Ventilation” OR “Respiratory Airflow” OR “Expiratory Airflow” OR
“Breathing Mechanic”.

Outras palavras-chave: PaCO, OR PETCO..

Fonte: Préprio autor (adaptado da estratégia PICO), 2019.

Apés selecdo e combinacao aditiva dos termos de pesquisa em cada um dos

componentes do PICO, estes foram agrupados aplicando a seguinte estratégia: (P)

AND (I) AND (C) AND (O) e inseridos nas ferramentas de busca existentes nas

bases de dados, com ultima pesquisa realizada em 19/08/2019 (TABELA 2).

Tabela 2 — Estratégias de buscas

Medline

(“Minimally Invasive Surgical Procedures’[MeSH Terms] OR Laparoscopy[MeSH Terms]
OR Endoscopy[MeSH Terms] OR “Video-Assisted Surgery’[MeSH Terms] OR “Hand-
Assisted Laparoscopy’[MeSH Terms] OR “Surgery, Computer-Assisted’[MeSH Terms]
OR “Robotic Surgical Procedures’[MeSH Terms] OR “Carbon Dioxide” [MeSH Terms] OR
“Minimally Invasive Surgery”’[Title/Abstract] OR “Laparoscopic Surgery’[Title/Abstract] OR
“Laparoscopic Surgical Procedure”[Title/Abstract] OR “Surgical Endoscopy’[Title/Abstract]
OR “Endoscopic Surgical Procedure’[Title/Abstract] OR “Hand-Assisted Laparoscopic
Surgery’[Title/Abstract] OR “Computer-Assisted Surgery”[Title/Abstract] OR
Videosurgery[Title/Abstract] OR Videolaparoscopy|[Title/Abstract] OR
Videolaparoscopic[Title/Abstract] OR Laparoscopic[Title/Abstract] OR “Robotic-Assisted
Laparoscopy’[Title/Abstract] OR “Robotic Surgery’[Title/Abstract] OR CO2[Title/Abstract])
AND (Extraperitoneal[Title/Abstract] OR Extraperitoneum[Title/Abstract] OR
Preperitoneal[Title/Abstract] OR Pneumopreperitoneum[Title/Abstract] OR
TEP[Title/Abstract]) AND (Peritoneum[MeSH Terms] OR “Peritoneal Cavity’[MeSH
Terms] OR Pneumoperitoneum[MeSH Terms] OR “Pneumoperitoneum, Artificial’[MeSH
Terms] OR “Artificial Pneumoperitoneum”[Title/Abstract] OR Intraperitoneal[Title/Abstract]
OR Transperitoneal[Title/Abstract] OR Transabdominal[Title/Abstract] OR
TAPP[Title/Abstract]) AND (“Peritoneal Absorption’[MeSH Terms] OR “Blood Gas
Analysis’[MeSH Terms] OR “Hydrogen-lon Concentration’[MeSH Terms] OR “Partial
Pressure’[MeSH Terms] OR Hemodynamics[MeSH Terms] OR “Heart Rate’[MeSH
Terms] OR “Blood Pressure’[MeSH Terms] OR “Arterial Pressure’[MeSH Terms] OR
“Respiration, Artificial’[MeSH Terms] OR Exhalation[MeSH Terms] OR “Pulmonary
Elimination”[MeSH Terms] OR Capnography[MeSH Terms] OR “Respiratory
Mechanics’[MeSH Terms] OR “Pulmonary Ventilation’[MeSH Terms] OR “Lung
Compliance’[MeSH Terms] OR pH[Title/Abstract] OR Hemodinamic[Title/Abstract] OR
“Pulse Rate’[Title/Abstract] OR “Mean Arterial Pressure”[Title/Abstract] OR “Mechanical
Ventilation”[Title/Abstract] OR “Respiratory Airflow’[Title/Abstract] OR “Expiratory
Airflow”[Title/Abstract] OR “Breathing Mechanic”[Title/Abstract] OR PaCO2[Title/Abstract]
OR PETCO2[Title/Abstract])


https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68012121
https://www.ncbi.nlm.nih.gov/mesh/68012123
https://www.ncbi.nlm.nih.gov/mesh/68019060
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68012121
https://www.ncbi.nlm.nih.gov/mesh/68012123

Cochrane

Scopus

Web of
Science
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(continuacao)

(“Minimally Invasive Surgical Procedures” OR Laparoscopy OR Endoscopy OR “Video-
Assisted Surgery” OR “Hand-Assisted Laparoscopy” OR “Surgery, Computer-Assisted”
OR “Robotic Surgical Procedures” OR “Carbon Dioxide” OR “Minimally Invasive Surgery”
OR “Laparoscopic Surgery” OR “Laparoscopic Surgical Procedure” OR “Surgical
Endoscopy” OR “Endoscopic Surgical Procedure” OR “Hand-Assisted Laparoscopic
Surgery” OR “Computer-Assisted Surgery” OR Videosurgery OR Videolaparoscopy OR
Videolaparoscopic OR Laparoscopic OR “Robotic-Assisted Laparoscopy” OR “Robotic
Surgery” OR CO2) AND (Extraperitoneal OR Extraperitoneum OR Preperitoneal OR
Pneumopreperitoneum OR TEP) AND (Peritoneum OR “Peritoneal Cavity” OR
Pneumoperitoneum OR “Pneumoperitoneum, Artificial” OR “Artificial Pneumoperitoneum”
OR Intraperitoneal OR Transperitoneal OR Transabdominal OR TAPP) AND (“Peritoneal
Absorption” OR “Blood Gas Analysis” OR “Hydrogen-lon Concentration” OR “Partial
Pressure” OR Hemodynamics OR “Heart Rate” OR “Blood Pressure” OR “Arterial
Pressure” OR “Respiration, Artificial” OR Exhalation OR “Pulmonary Elimination” OR
Capnography OR “Respiratory Mechanics” OR “Pulmonary Ventilation” OR “Lung
Compliance” OR pH OR Hemodinamic OR “Pulse Rate” OR “Mean Arterial Pressure” OR
“Mechanical Ventilation” OR “Respiratory Airflow” OR “Expiratory Airflow” OR “Breathing
Mechanic” OR PaCO2 OR PETCO?2) in Title Abstract Keyword

TITLE-ABS-KEY(“Minimally Invasive Surgical Procedures” OR Laparoscopy OR
Endoscopy OR “Video-Assisted Surgery” OR “Hand-Assisted Laparoscopy” OR “Surgery,
Computer-Assisted” OR “Robotic Surgical Procedures” OR “Carbon Dioxide” OR
“Minimally Invasive Surgery” OR “Laparoscopic Surgery” OR “Laparoscopic Surgical
Procedure” OR “Surgical Endoscopy” OR “Endoscopic Surgical Procedure” OR “Hand-
Assisted Laparoscopic Surgery” OR “Computer-Assisted Surgery” OR Videosurgery OR
Videolaparoscopy OR Videolaparoscopic OR Laparoscopic OR “Robotic-Assisted
Laparoscopy” OR “Robotic Surgery” OR CO2) AND TITLE-ABS-KEY (Extraperitoneal OR
Extraperitoneum OR Preperitoneal OR Pneumopreperitoneum OR TEP) AND TITLE-
ABS-KEY(Peritoneum OR  “Peritoneal Cavity” OR Pneumoperitoneum OR
“Pneumoperitoneum, Atrtificial” OR “Artificial Pneumoperitoneum” OR Intraperitoneal OR
Transperitoneal OR Transabdominal OR TAPP) AND TITLE-ABS-KEY (“Peritoneal
Absorption” OR “Blood Gas Analysis” OR “Hydrogen-lon Concentration” OR “Partial
Pressure” OR Hemodynamics OR “Heart Rate” OR “Blood Pressure” OR “Arterial
Pressure” OR “Respiration, Artificial” OR Exhalation OR “Pulmonary Elimination” OR
Capnography OR “Respiratory Mechanics” OR “Pulmonary Ventilation” OR “Lung
Compliance” OR pH OR Hemodinamic OR “Pulse Rate” OR “Mean Arterial Pressure” OR
“Mechanical Ventilation” OR “Respiratory Airflow” OR “Expiratory Airflow” OR “Breathing
Mechanic” OR PaCO2 OR PETCO2)

TS=("Minimally Invasive Surgical Procedures” OR Laparoscopy OR Endoscopy OR
“Video-Assisted Surgery” OR “Hand-Assisted Laparoscopy” OR “Surgery, Computer-
Assisted” OR “Robotic Surgical Procedures” OR “Carbon Dioxide” OR “Minimally Invasive
Surgery” OR “Laparoscopic Surgery” OR “Laparoscopic Surgical Procedure” OR “Surgical
Endoscopy” OR “Endoscopic Surgical Procedure” OR “Hand-Assisted Laparoscopic
Surgery” OR “Computer-Assisted Surgery” OR Videosurgery OR Videolaparoscopy OR
Videolaparoscopic OR Laparoscopic OR “Robotic-Assisted Laparoscopy” OR “Robotic
Surgery” OR CO2) AND TS=(Extraperitoneal OR Extraperitoneum OR Preperitoneal OR
Pneumopreperitoneum OR TEP) AND TS=(Peritoneum OR “Peritoneal Cavity” OR
Pneumoperitoneum OR “Pneumoperitoneum, Artificial” OR “Artificial Pneumoperitoneum”
OR Intraperitoneal OR Transperitoneal OR Transabdominal OR TAPP) AND
TS=(“Peritoneal Absorption” OR “Blood Gas Analysis” OR “Hydrogen-lon Concentration”
OR “Partial Pressure” OR Hemodynamics OR “Heart Rate” OR “Blood Pressure” OR
“Arterial Pressure” OR “Respiration, Artificial” OR Exhalation OR “Pulmonary Elimination”
OR Capnography OR “Respiratory Mechanics” OR “Pulmonary Ventilation” OR “Lung
Compliance” OR pH OR Hemodinamic OR “Pulse Rate” OR “Mean Arterial Pressure” OR
“Mechanical Ventilation” OR “Respiratory Airflow” OR “Expiratory Airflow” OR “Breathing
Mechanic” OR PaCO2 OR PETCO2)


https://www.ncbi.nlm.nih.gov/mesh/68019060
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68012121
https://www.ncbi.nlm.nih.gov/mesh/68012123
https://www.ncbi.nlm.nih.gov/mesh/68019060
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68012121
https://www.ncbi.nlm.nih.gov/mesh/68012123
https://www.ncbi.nlm.nih.gov/mesh/68019060
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68012121
https://www.ncbi.nlm.nih.gov/mesh/68012123
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(continuacao)

Lilacs (“Minimally Invasive Surgical Procedures” OR Laparoscopy OR Endoscopy OR “Video-
Assisted Surgery” OR “Hand-Assisted Laparoscopy” OR “Surgery, Computer-Assisted”
OR “Robotic Surgical Procedures” OR “Carbon Dioxide” OR “Minimally Invasive Surgery”
OR “Laparoscopic Surgery” OR “Laparoscopic Surgical Procedure” OR “Surgical
Endoscopy” OR “Endoscopic Surgical Procedure” OR “Hand-Assisted Laparoscopic
Surgery” OR “Computer-Assisted Surgery” OR Videosurgery OR Videolaparoscopy OR
Videolaparoscopic OR Laparoscopic OR “Robotic-Assisted Laparoscopy” OR “Robotic
Surgery” OR CO2) AND (Extraperitoneal OR Extraperitoneum OR Preperitoneal OR
Pneumopreperitoneum OR TEP) AND (Peritoneum OR “Peritoneal Cavity” OR
Pneumoperitoneum OR “Pneumoperitoneum, Artificial” OR “Artificial Pneumoperitoneum”
OR Intraperitoneal OR Transperitoneal OR Transabdominal OR TAPP) AND (“Peritoneal
Absorption” OR “Blood Gas Analysis” OR “Hydrogen-lon Concentration” OR “Partial
Pressure” OR Hemodynamics OR “Heart Rate” OR “Blood Pressure” OR “Arterial
Pressure” OR “Respiration, Artificial” OR Exhalation OR “Pulmonary Elimination” OR
Capnography OR “Respiratory Mechanics” OR “Pulmonary Ventilation” OR “Lung
Compliance” OR pH OR Hemodinamic OR “Pulse Rate” OR “Mean Arterial Pressure” OR
“Mechanical Ventilation” OR “Respiratory Airflow” OR “Expiratory Airflow” OR “Breathing
Mechanic” OR PaCO2 OR PETCO2) [Palavras]

Fonte: Préprio autor, 2019.

4.3 Critérios de incluséo e excluséo

Todos os estudos experimentais e quase experimentais em seres humanos,
escritos em lingua portuguesa, inglesa ou espanhola, publicados em qualquer data e
gue compararam pelo menos um efeito fisiolégico relacionado a insuflacéo intra e
extraperitoneal de dioxido de carbono em pacientes de qualquer faixa etaria
submetidos a cirurgias laparoscépicas foram incluidos.

Foram considerados critérios de exclusado: a) questdo de pesquisa diferente,
guando populacéo, intervencdo, comparacdo e/ou desfecho divergiram daqueles
propostos neste estudo; b) desenho de pesquisa que ndo possibilitou a comparacéo
entre as intervencdes em andlise, tais como estudos observacionais descritivos ou
analiticos; c) estudos envolvendo animais; d) trabalhos em andamento, pela
auséncia de resultados; e) duplamente publicados; f) idioma diverso do portugués,

inglés ou espanhol.

4.4 Selegdao, elegibilidade e incluséo dos estudos

Os estudos identificados foram avaliados por dois revisores independentes
(WJIMC e JCN) para julgamentos norteados pelos critérios de inclusédo e excluséo,
mediante analises dos titulos, resumos e, posteriormente, dos textos completos;
divergéncias foram solucionadas através de argumentagdo e convencimento entre

0Ss pesquisadores.


https://www.ncbi.nlm.nih.gov/mesh/68019060
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68058733
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68010313
https://www.ncbi.nlm.nih.gov/mesh/68012121
https://www.ncbi.nlm.nih.gov/mesh/68012123
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4.5 Qualidade metodolégica dos estudos

Os ensaios clinicos foram avaliados, quanto a qualidade metodolégica, com
base na ferramenta Cochrane Risk of Bias Tool for Randomized Trials. Estudos com
alto risco de viés em relagdo a geracdo da sequéncia aleatoria foram classificados
como quase experimentais, mas nao excluidos da pesquisa. Aqueles com alto risco
de viés em até dois, dentre os demais dominios, também foram considerados

confiaveis e incluidos nesta revisao.

4.6 Processo de coleta de dados e variaveis estudadas

Os dados relacionados a cada um dos componentes da estratégia PICO
foram extraidos dos estudos incluidos e inseridos em tabelas para comparagées. Em
relacdo ao desfecho, os efeitos fisiolégicos foram agrupados em gasométricos,
hemodindmicos e respiratorios para melhor apresentacdo e compreensdo das

informacdes recuperadas.
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5 RESULTADOS

A estratégia de busca aplicada apontou 112 registros bibliograficos
distribuidos da seguinte forma entre as bases de dados pesquisadas: Medline (26),
Cochrane (11), Scopus (47), Web of Science (27), Lilacs (1), possibilitando, assim, a
identificacao de 60 estudos, apds exclusédo dos duplicados.

O processo de andlise dos titulos e resumos e, posteriormente, dos textos
completos, com base nos critérios de elegibilidade, motivou a exclusdo de 51 e a
inclusdo de 9 estudos nesta revisdo, com total de 280 individuos pesquisados
(FIGURA 1).

Figura 1 — Fluxograma de selecao dos estudos
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Fonte: Préprio autor (adaptada da recomendacgédo PRISMA), 2019.
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Os dados sobre os riscos de vieses em cada estudo incluido estdo
apresentados na Figura 2. Seis trabalhos foram classificados como quase
experimentais em razdo do alto risco de viés na geracado da sequéncia aleatéria e
nenhum foi excluido por apresentar tal julgamento em trés ou mais dominios, dentre

os demais componentes da ferramenta aplicada.

Figura 2 — Avaliacao do risco de viés

Dal Moro et al (2015)
Demiroluk et al (2004)
Glascock et al (1996)
Liem et al (1995)
Meininger et al (2004)
Mullet et al (1993)
Sumpf et al (2000)
Wright et al (1995)
Zhu et al (2009)
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+ |+ |+ |+ |+ |+ |+ |+ |+ | Cegamento de avaliadores de desfecho

+ + + + + + + + + Desfechos incompletos

? - ? + | ? ? + | ? + | Relato de desfecho seletivo

?2 0?7 |? |? |? |? |+ |? |+ | Outrasfontes de viés

Fonte: Préprio autor (adaptada da Cochrane Risk of Bias Tool for Randomized Trials), 2019.
Nota: (+) Baixo risco de viés, (-) Alto risco de viés, (?) Risco de viés incerto.

As caracteristicas demograficas dos sujeitos de pesquisa foram consideradas
distintas na comparacdo entre os grupos pesquisados apenas por Wright (1995),
cujo grupo intraperitoneal era significativamente mais jovem.

Dentre a populacdo estudada, 142 participantes foram submetidos a
laparoscopia extraperitoneal, sendo 127 do sexo masculino e 15 do sexo feminino; a
cirurgia mais frequente neste grupo foi a hernioplastia, com 86 intervencgoes.

No grupo submetido a laparoscopia intraperitoneal, 104 participantes eram do
sexo masculino e 34 do sexo feminino, totalizando 138 sujeitos; a colecistectomia foi

a cirurgia mais realizada (54 procedimentos).
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Em relacdo a insuflacdo de dioxido de carbono, a duragdo do
pneumo(pre)peritbnio foi apontada como estatisticamente discordante entre o0s
grupos somente por Liem (1995) e Sumpf (2000), enquanto que a pressao de
insuflacéo de CO,, divergiu entre as abordagens apenas no trabalho de Zhu (2009).
Os dados relacionados aos pacientes (P), intervencdes (I) e comparacdes (C),

estdo expostos na Tabela 3 para comparacdes entre 0s grupos, permitindo analise

critica e interpretacdo contextualizada dos desfechos (O) apresentados na Tabela 4.

Tabela 3 — Caracteristicas dos estudos incluidos na revisao

Participante (P)

Intervencdo (I) e Comparacéao (C)

Pressao
Média de Técnica Cirurgia Cirurgia (mmHg) e
Estudo Idade (anos) cirdraica Extraperitoneal Intraperitoneal Tempo
Sexo (M/F) 9 (n) (n) (min) de
insuflacdo
Dal Moro et al 61,3 vs 64,1 Robética Prostatectomia Prostatectomia 15vs 15
(2015) 30/0 vs 32/0 n=30 n=32 146 vs 128
Demiroluk et al 49,8 vs 47,4 Convencional Hernioplastia Colecistectomia 12 vs 12
(2004) 18/2 vs 11/9 n=20 n=20 76,2 vs 84
Glascock et al 67,0vs 67,0 Convencional Linfadenectomia Linfadenectomia 15vs 15
(1996) 6/0 vs 12/0 n=6 n=12 120 vs 136
Liem et al 56,0 vs 48,0 Convencional Hernioplastia Colecistectomia 15vs 15
(1995) 12/2 vs 5/8 n=14 n=13 42 vs 84
Meininger et al 64,4 vs 60,6 Robética Prostatectomia Prostatectomia 12vs 12
(2004) 10/0 vs 10/0 n=10 n=10 649,4 vs 595
Mullet et al 52,0vs 51,0 Convencional Pelviscopia Colecistectomia 10vs 10
(1993) 0/10 vs 4/6 n=10 n=10 45vs 125
Sumpf et al 47,0vs 51,0 Convencional Hernioplastia Hernioplastia 14 vs 14
(2000) 10/0 vs 10/0 n=10 n=10 61 vs 85
Wright et al 62,0 vs 42,0 Convencional Hernioplastia Colecistectomia 10 vs 10
(1995) 21/1vs 1/10 n=22 n=11 40vs 35
Zhu et al 60,2 vs 62,3 Convencional Hernioplastia Hernioplastia 12 vs 15
(2009) 20/0 vs 19/1 n=20 n=20 32,6 vs 34,5

Fonte: Préprio autor, 2019.
Notas: Extraperitoneal vs Intraperitoneal. M/F: masculino/feminino. n: nimero de participantes. CO.:
Di6xido de carbono.
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Estudo

Afericbes

Resultados

Conclusdes

Dal Moro et al
(2015)

Demiroluk et al
(2004)

Glascock et al
(1996)

Liem et al
(1995)

Inducéo
anestésica; inicio
da insuflagdo de
CO,; durante: 60
e 120min de
insuflacéo.

10min apés a
inducéo
anestésica; 10min
apos inicio da
insuflacdo de
CO,; 10min apds
término da
insuflagdo; 30min
apos a cirurgia.

Antes da
insuflacao de
CO,; durante: a
cada 20min até
120min de
cirurgia.

Antes da
insuflacdo de
CO,; durante: a
cada 5min até
40min de cirurgia.

Efeitos gasométricos:

PaCO, maior e pH menor, aos 60 e
120min de insuflagdo, no grupo
extraperitoneal, com significancia
estatistica.

Efeitos hemodinamicos:

FC sem altera¢gBes importantes nos
dois grupos; aumento importante da
PAM e DC apenas no grupo
intraperitoneal, mas sem diferenca
estatistica na comparacédo entre as
abordagens.

Efeitos respiratdrios:
Similares entre os grupos.

Efeitos gasomeétricos:

Aumento da PaCO, e diminui¢do do
pH apés a desinsuflacéo e término
da cirurgia, em comparacdo com o
periodo de inducéo anestésica, com
significancia estatistica em ambos os
grupos; no pés-operatorio, niveis de
PaCO, significativamente maiores no
grupo extraperitoneal.

Efeitos hemodinamicos:

Pequeno aumento da FC, sem
diferenga significativa entre os
grupos; Aumento da PAS entre 40 e
60min de insuflacdo, sem diferenca
estatistica entre os grupos.

Efeitos respiratdrios:

PETCO, nos primeiros 45min de
procedimento, VM entre 30 e 90min
de insuflagio e o volume expirado de
CO, significativamente maiores no
grupo extraperitoneal.

Efeitos gasométricos:

Aumento da PaCO, e diminui¢do do
pH semelhantes entre os grupos,
contudo, desenvolvimento mais
rapido de hipercarbia e acidose no
grupo extraperitoneal, com
significancia estatistica.

Efeitos hemodinamicos:
Pequeno aumento da PA, sendo
maior no grupo intraperitoneal.

A abordagem
intraperitoneal é
preferivel pela menor
reabsorcdo de CO, e
risco de acidose.

A insuflacao
extraperitoneal de
CO, ocasionou
elevacdo da PaCO,,
gue iniciou no periodo
perioperatorio e
continuou no pés-
operatério, sendo
significativamente
maior, apds a
cirurgia, no grupo
extraperitoneal.

A absorc¢éo de CO,
foi significativamente
maior e mais rapida
durante a abordagem
extraperitoneal. O
potencial
arritmogénico da
hipercarbia pode
contraindicar a
abordagem
extraperitoneal em
pacientes com
doenca
cardiopulmonar.

O desenvolvimento
da hipercarbia e
acidose de forma
mais rapida no grupo
extraperitoneal pode
ser explicado pelo
aumento da absorcéo
de CO, durante o
procedimento.
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(continuacao)

Estudo

AfericOes

Resultados

Conclusdes

Meininger et al
(2004)

Mullet et al
(1993)

Sumpf et al
(2000)

Antes da
insuflacdo de
COy; durante: 1h,
2h, 4h e 8h de
insuflacao;
término da
insuflacao.

Antes da
insuflacdo de
COy; durante: aos
5min; término da
insuflacao;
término da
anestesia.

Antes da
insuflacdo de
CO,; durante: a
cada 20min;
término da
insuflacdo; na
sala de
recuperacao.

Efeitos gasomeétricos:

Aumento rapido da PaCO, e
diminui¢&o do pH em ambos os
grupos, com magnitude
significativamente maior no
extraperitoneal.

Efeitos hemodinamicos:

Aumento significativo da FC, sem
diferenca significativa entre os
grupos; PAM maior na abordagem
intraperitoneal, porém
estatisticamente significante até 2h
de procedimento; aumento
significativo da PVC, sem diferenca
estatistica entre os grupos nas
primeiras 8h de insuflacéo.

Efeitos respiratdrios:

Nos dois grupos, a ventilagdo
mecénica foi ajustada para manter
PaCO, e pH dentro da faixa
fisiolégica, sendo VM
significativamente maior no grupo
extraperitoneal.

Efeitos hemodinamicos:
FC e PAM sem
importantes nos dois grupos.

Efeitos respiratdrios:

Aumento do VECO, e PETCO, nos
primeiros 10min, mas na abordagem
intraperitoneal, o plat6 foi atingido
em 15-20min com retorno aos
valores basais ao final da insuflacéo,
enguanto que na técnica
extraperitoneal, o aumento foi
progressivo e apds 45min da

desinsuflagéo, os valores ainda eram
significativamente maiores do que os
iniciais. Os valores maximos também

foram significativamente maiores no
grupo extraperitoneal.

Efeitos gasomeétricos:

Absorc¢do inicial do CO,
significativamente mais rapida no
grupo extraperitoneal e continuou a
aumentar durante toda a insuflagéo.
No grupo intraperitoneal, houve um
aumento da absor¢éo nos primeiros
20min, permanecendo constante até

o final. A eliminacéo de CO, também

foi maior no grupo extraperitoneal.

Efeitos respiratdrios:
Maior reducdo da complacéncia
pulmonar no grupo intraperitoneal.

alteragbes

A insuflacdo intra e
extraperitoneal
prolongada de CO,
ocasionou alteracdes
hemodinamicas
clinica e
estatisticamente
pouco importantes. A
absorcédo de CO, foi
mais pronunciada na
insuflacdo
extraperitoneal.

A difusdo de CO, no
Corpo é mais
acentuada durante a
insuflagao
extraperitoneal do
gue na abordagem
intraperitoneal e ndo
€ influenciada pela
duracéo da
insuflagdo, no caso
da abordagem
intraperitoneal.

A absorc¢éo de CO, é
consistentemente
menor na abordagem
intraperitoneal.
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(continuacao)

Estudo AfericOes Resultados Conclusdes
Wright et al Antes da Efeitos gasomeétricos: A insuflacédo
(1995) insuflacdo de Aumento da PaCO, e reducdo do pH extraperitoneal de
COy; durante: a significativos em ambos os grupos, CO, pode ser mais
cada 5min. sem diferenca estatistica entre eles.  segura que a
Efeitos hemodinamicos: ?‘borda@!em
No grupo extraperitoneal, ndo se |ntra_1per|toneal em
observou alteracao significativa da pacientes com
PAM, enquanto que na abordagem doer}ga o
intraperitoneal, houve aumento card|qrresp|rator|a
significativo da PAM. N&o houve preexistente.
alteracdo significativa da FC em
nenhum dos grupos.
Efeitos respiratdrios:
Aumento significativamente mais
lento do PETCO, no grupo
extraperitoneal, porém persistente
por mais tempo do que na
abordagem intraperitoneal; aumento
significativamente maior da pressao
de pico nas vias aéreas no grupo
extraperitoneal.
Zhu et al Antes da Efeitos gasomeétricos: Ambas as
(2009) insuflacdo de Diminuicéo do pH e aumento da abordagens podem
CO,; durante: a PaCO, e HCO;3 significativos, mas causar distUrbios
cada 5min sem diferenca estatistica entre os pulmonares,
(variaveis grupos. cardiovasculares e

hemodinamicas e
respiratorias).

Antes da
insuflacdo de
CO,; durante: aos
5 e 30min; apods a
extubacédo
(variaveis
gasométricas).

Efeitos hemodinamicos:

Diminui¢éo da FC e aumento da PA
significativos, mas sem diferenca
estatistica entre os grupos.

Efeitos respiratérios:

Aumento significativo da PETCO,,
mas sem diferenca estatistica entre
0S grupos.

hidroeletroliticos. O
estado pré-operatorio
do paciente deve ser
considerado na
escolha da
abordagem.
Adequado manejo
anestésico e equipe
cirirgica experiente
tornam ambas as
abordagens viaveis e
seguras.

Fonte: Préprio autor, 2019.

Notas: CO,: Diéxido de carbono; PaCO,: Presséo arterial de CO,; pH: Potencial hidrogenidnico; PAM:
Pressdo Arterial Média; DC: Débito Cardiaco; FC: Frequéncia Cardiaca; PAS: Pressdo Arterial
Sistélica; PETCO,: Pressédo parcial de CO2 ao final da expiracdo; VM: Volume Minuto; PA: Presséo
Arterial; PVC: Pressao Venosa Central; VECO,: Volume Expirado de CO,; HCOs;: Bicarbonato.
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6 DISCUSSAO

As alteracdes fisiologicas relacionadas a insuflacao intra e extraperitoneal de
diéxido de carbono em cirurgias laparoscopicas decorrem, principalmente, da
absorgcéo sistémica do CO, e do aumento da presséo intra-abdominal, embora
outros mecanismos também possam estar envolvidos (ZHU et al., 2009).

6.1 Absorcéao sistémica de CO,

A combinacao de dados ora realizada sugere uma absorcdo mais rapida e
intensa de diéxido de carbono durante a insuflacdo extraperitoneal em relacdo a
abordagem intraperitoneal (DAL MORO et al., 2015; DEMIROLUK et al., 2004,
GLASCOCK et al., 1996; LIEM et al., 1995; MEININGER et al., 2004; MULLET et al.,
1993; SUMPF et al., 2000).

Esse achado, inicialmente parece contraditério, visto que a area de superficie
exposta ao CO, é muito maior durante a insuflacdo intraperitoneal e 0 gas esta em
intimo contato com as membranas parietal e visceral do peritdnio, o0 que ndo ocorre
na abordagem extraperitoneal, em que ha o envolvimento apenas da lamina parietal.

Contudo, importa observar que o0 espaco intraperitoneal, embora seja virtual,
existe e € preenchido pelo liquido peritoneal, enquanto que a criagdo da cavidade de
trabalho extraperitoneal depende da separacao do peritdnio parietal da camada de
fascia sobrejacente.

Diante desse fato, Glascock et al (1996) e Liem et al (1995) sugerem que a
maior absor¢cdo de dioxido de carbono durante a abordagem extraperitoneal esteja
relacionada a captacao intravascular direta do CO, através de leitos capilares pré-
peritoneais expostos a falhas microscopicas na membrana parietal decorrentes da
extensa e abrupta disseccdo dos planos teciduais envolvidos. Ademais, no meio
extraperitoneal criado ndo ha a barreira natural formada pela dupla camada de
peritdnio e o gas pode difundir-se facilmente entre os tecidos subcutaneos.

A pressédo e o tempo de insuflacdo do pneumoperitdnio também impactam a
magnitude de absor¢cdo do CO2. A difusdo dos gases depende do gradiente de
pressdo entre dois compartimentos, logo, o aumento da pressao de dioxido de
carbono na cavidade de trabalho favorece sua entrada na corrente sanguinea (LIEM
et al., 1995).
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Neste contexto, importa destacar que apenas Zhu et al (2009) utilizou
pressdes de insuflacdo de didxido de carbono diferentes entre as abordagens em
comparacao, podendo eventualmente ter incrementado a absor¢céo de CO, no grupo
com maior gradiente de pressao (intraperitoneal).

O maior tempo de exposi¢do do gas nas cirurgias extraperitoneais, em razéo
da continua disseccdo do espaco extraperitoneal pelo CO, através dos tecidos,
mesmo apos o término da insuflacdo, também favorece a maior absor¢cdo do gas
neste tipo de abordagem (MULLET et al., 1993).

6.2 Alteragdes no equilibrio acido-basico

Uma pequena proporcdo desse gas absorvido encontra-se dissolvida no
sangue, enquanto a maior parte combina-se com a agua presente nos glébulos
vermelhos para formar acido carbénico, que se dissocia em hidrogénio e bicarbonato
em uma reacdao reversivel. Por fim, o CO, é eliminado do organismo através da troca
respiratoria nos pulmdées (DAL MORO et al., 2015).

Assim, a absorcédo de dioxido de carbono pode levar a hipercarbia e acidose
respiratoria, sobretudo quando o aumento na pressao arterial de CO, nédo pode ser
totalmente compensado pela hiperventilacdo pulmonar (DAL MORO et al., 2015).

Dados deste trabalho apontam para um aumento da presséao arterial de CO; e
da pressao parcial de CO, ao final da expiracdo e diminuicdo do valor do pH mais
precoces, significativos e duradouros durante a insuflacdo extraperitoneal de CO,
em cirurgias laparoscopicas (DAL MORO et al., 2015; DEMIROLUK et al., 2004;
LIEM et al., 1995; MEININGER et al., 2004; MULLET et al., 1993; SUMPF et al.,
2000; ZHU et al., 2009).

6.3 Alteragdes hemodinamicas

A hipercarbia e acidose podem levar a depressdo miocardica e a
vasodilatacdo por acdo direta inibitéria do CO, em excesso sobre o sistema
cardiovascular (DAL MORO et al, 2015).

Contudo, esses efeitos podem ser contrabalanceados pela estimulagao
simpatica centralmente mediada, que causa aumento da pressdo arterial e
frequéncia cardiaca através da acdo de catecolaminas, tornando o resultado final
dessa equacdao bastante variavel (DAL MORO et al., 2015; GLASCOCK et al., 1996).
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Quanto aos efeitos hemodinamicos do aumento da presséao intra-abdominal,
0S mecanismos envolvidos neste processo sao diversos e bastante variaveis.
Inicialmente, o sangue é bombeado para fora da cavidade abdominal em direcéo ao
coracao, aumentando o retorno venoso e débito cardiaco (MULLET et al., 1993).

Contudo, a hipertensédo intra-abdominal continuada, principalmente com
pressbes acima de 20mmHg, provoca represamento sanguineo em vasos de
capacitancia devido compressao da veia cava inferior, reduzindo retorno venoso e

débito cardiaco, bem como presséo arterial média (MULLET et al., 1993).

6.4 Alteragdes respiratorias

A eliminacdo de CO2 pelo organismo esta relacionada a ventilacdo alveolar
adequada, portanto, efeitos decorrentes da hipercarbia e acidose respiratéria podem
ser minimizados, quando possivel, pelo aumento do volume minuto, através da
elevacdo da frequéncia respiratéria e/ou do volume corrente (DAL MORO et al.,
2015; GLASCOCK et al., 1996).

Porém, durante o pneumoperitbnio, 0 aumento da pressao intra-abdominal
reduz significativamente a complacéncia pulmonar e capacidade residual funcional,
pela compressdo direta do diafragma pelo géas, reduzindo a eficacia desses
mecanismos compensatorios (DAL MORO et al., 2015; DEMIROLUK et al., 2004).

Outro fator inerente ao procedimento que compromete a adequada ventilacao
€ 0 posicionamento do paciente em Trendelenburg, principalmente devido a
compressdo do musculo diafragmatico pelo conteido abdominal (DAL MORO et al.,
2015).

E ainda, ndo podemos negligenciar os fatores intrinsecos aos pacientes, tais
como idade avancada e problemas respiratérios pré-existentes, incluindo doenca
pulmonar obstrutiva crénica ou restritiva, que podem comprometer a eficacia de
mecanismos ventilatérios compensatoérios (DEMIROLUK et al., 2004).

Pacientes mais jovens, cujos sistemas nervoso autbnomo e cardiovascular
estdo integros, podem apresentar alteracbes hemodinédmicas decorrentes do
pneumoperitdbnio mais exacerbadas, porém bastante toleradas, enquanto que, nos
pacientes mais velhos, a énfase deve incidir, principalmente, sobre as
consequéncias da absorcéo sistémica de CO2 (WRIGHT et al., 1995).

Por fim, embora a opcéo pela insuflacéo intra ou extraperitoneal de dioxido de

carbono em cirurgias laparoscopicas ainda seja frequentemente ditada pelas
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preferéncias do cirurgido, esperamos que este trabalho acrescente informacdes
relevantes a equipe anestésico-cirurgica para uma escolha mais racional e

contextualizada da técnica a ser adotada em cada caso.
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7 CONCLUSAO
Esta revisdo sugere que a insuflagéo intraperitoneal de diéxido de carbono em
cirurgias laparoscoépicas é fisiologicamente mais segura do que a abordagem

extraperitoneal.
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APENDICE A — Cadastro dos estudos primarios
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ANEXO A — Registro PROSPERO

PROSPERO National Institute for
International prospective register of systematic reviews Health Research

UNIVERSITY £ /ork
Centre for Reviews and Dissemination

Systematic review

1. * Review title.

Give the working title of the review, for example the one used for obtaining funding. Ideally the title should
state succinctly the interventions or exposures being reviewed and the associated health or social problems.
Where appropriate, the title should use the PI(E)COS structure to contain information on the Participants,
Intervention (or Exposure) and Comparison groups, the Outcomes to be measured and Study designs to be
included.

Effects of extraperitoneal carbon dioxide insufflation in laparoscopic and robotic surgeries: systematic review

2. Original language title.

For reviews in languages other than English, this field should be used to enter the title in the language of the
review. This will be displayed together with the English language title.

Efeitos da insuflagao extraperitoneal de didxido de carbono em cirurgias laparoscoépicas e robéticas: reviséo

sistematica.

3. * Anticipated or actual start date.
Give the date when the systematic review commenced, or is expected to commence.

25/07/2019

4. * Anticipated completion date.

Give the date by which the review is expected to be completed.

25/08/2019

5. * Stage of review at time of this submission.

Indicate the stage of progress of the review by ticking the relevant Started and Completed boxes. Additional
information may be added in the free text box provided.

Please note: Reviews that have progressed beyond the point of completing data extraction at the time of
initial registration are not eligible for inclusion in PROSPERO. Should evidence of incorrect status and/or
completion date being supplied at the time of submission come to light, the content of the PROSPERO
record will be removed leaving only the title and named contact details and a statement that inaccuracies in
the stage of the review date had been identified.

This field should be updated when any amendments are made to a published record and on completion and
publication of the review. If this field was pre-populated from the initial screening questions then you are not
able to edit it until the record is published.

The review has not yet started: No

Page: 1/10
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INHS

PROSPERO National Institute for
International prospective register of systematic reviews Health Research
Review stage Started Completed
Preliminary searches Yes No
Piloting of the study selection process Yes No
Formal screening of search results against eligibility criteria No No
Data extraction No No
Risk of bias (quality) assessment No No

No No

Data analysis

Provide any other relevant information about the stage of the review here (e.g. Funded proposal, protocol not
yet finalised).

Protocol finalized by the authors, awaiting registration to begin the formal screening of the studies.

Protocol finalized by the authors, awaiting registration to begin the formal screening of the studies.

6. * Named contact.
The named contact acts as the guarantor for the accuracy of the information presented in the register record.

Wendell Jackson de Macédo Caldas

Email salutation (e.g. "Dr Smith" or "Joanne") for correspondence:
Wendell Caldas, MD.

7. * Named contact email.
Give the electronic mail address of the named contact.

wendell_caldas@yahoo.com.br

8. Named contact address
Give the full postal address for the named contact.
Av. José Augusto Loureiro, S / N, Condominio Alphaville Manaus 3, Casa 1311, Ponta Negra, Manaus/AM,

CEP: 69037-225.

9. Named contact phone number.

Give the telephone number for the named contact, including international dialling code.

+55 (92) 982073070

10. * Organisational affiliation of the review.

Full title of the organisational affiliations for this review and website address if available. This field may be
completed as 'None' if the review is not affiliated to any organisation.

Universidade Federal do Amazonas (UFAM)

Organisation web address:

Page: 2/10
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PROSPERO National Institute for
International prospective register of systematic reviews Health Research

www.ppgraci.ufam.edu.br

11. * Review team members and their organisational affiliations.

Give the title, first name, last name and the organisational affiliations of each member of the review team.
Affiliation refers to groups or organisations to which review team members belong.

Dr Wendell Caldas. Programa de Pés-Graduagdo em Cirurgia da Universidade Federal do Amazonas
(UFAM)

Dr Cristiano Paiva. Universidade Federal do Amazonas

Dr Juscimar Nunes. Pés-Graduagdo em Cirurgia da Universidade Federal do Amazonas (UFAM)

12. * Funding sources/sponsors.

Give details of the individuals, organizations, groups or other legal entities who take responsibility for
initiating, managing, sponsoring and/or financing the review. Include any unique identification numbers
assigned to the review by the individuals or bodies listed.

Completion of the professional master's degree with self-financing.

13. * Conflicts of interest.

List any conditions that could lead to actual or perceived undue influence on judgements concerning the
main topic investigated in the review.

None

14. Collaborators.

Give the name and affiliation of any individuals or organisations who are working on the review but who are
not listed as review team members.

15. * Review question.

State the question(s) to be addressed by the review, clearly and precisely. Review questions may be specific
or broad. It may be appropriate to break very broad questions down into a series of related more specific
questions. Questions may be framed or refined using PI(E)COS where relevant.

In laparoscopic surgeries (conventional or robotic), does extraperitoneal carbon dioxide insufflation differ

from the intraperitoneal approach in relation to the observed physiological effects?

16. * Searches.

State the sources that will be searched. Give the search dates, and any restrictions (e.g. language or
publication period). Do NOT enter the full search strategy (it may be provided as a link or attachment.)

Studies will be searched in the following databases: Cochrane, MEDLINE, Scopus, Web of Science, LILACS,
including randomized clinical trials and analytical observational studies, published at any date in English,
Portuguese or Spanish, comparing the physiological effects of intra and extraperitoneal of carbon dioxide in

patients undergoing laparoscopic surgeries.

17. URL to search strategy.

Give a link to a published pdf/word document detailing either the search strategy or an example of a search
strategy for a specific database if available (including the keywords that will be used in the search
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strategies), or upload your search strategy.Do NOT provide links to your search results.

Alternatively, upload your search strategy to CRD in pdf format. Please note that by doing so you are
consenting to the file being made publicly accessible.

Yes | give permission for this file to be made publicly available

18. * Condition or domain being studied.

Give a short description of the disease, condition or healthcare domain being studied. This could include
health and wellbeing outcomes.

Minimally Invasive Surgical Procedures.

19. * Participants/population.

Give summary criteria for the participants or populations being studied by the review. The preferred format
includes details of both inclusion and exclusion criteria.

Patients undergoing laparoscopic surgery, conventional or robotic, with carbon dioxide insufflation.

20. * Intervention(s), exposure(s).

Give full and clear descriptions or definitions of the nature of the interventions or the exposures to be
reviewed.

Extraperitoneal insufflation of carbon dioxide.

21. * Comparator(s)/control.

Where relevant, give details of the alternatives against which the main subject/topic of the review will be
compared (e.g. another intervention or a non-exposed control group). The preferred format includes details
of both inclusion and exclusion criteria.

Intraperitoneal insufflation of carbon dioxide.

22. * Types of study to be included.

Give details of the types of study (study designs) eligible for inclusion in the review. If there are no
restrictions on the types of study design eligible for inclusion, or certain study types are excluded, this should
be stated. The preferred format includes details of both inclusion and exclusion criteria.

All randomized controlled trials and observational analytical studies (prospective or retrospective), written in
English, Portuguese or Spanish, published on any date, without age restriction of the research subjects and
comparing physiological effects of intra and extraperitoneal carbon dioxide insufflation in patients undergoing
laparoscopic surgery will be included.

Descriptive observational or experimental studies, written in a language other than English, Portuguese or
Spanish, unavailable, related only to surgical technique, non-physiological outcomes or retroperitoneal
carbon dioxide insufflation will be excluded, as well as those that addressed only effects of intra or

extraperitoneal insufflation of CO2 alone.

23. Context.

Give summary details of the setting and other relevant characteristics which help define the inclusion or
exclusion criteria.
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Minimally Invasive Surgical Procedures.

24. * Main outcome(s).

Give the pre-specified main (most important) outcomes of the review, including details of how the outcome is
defined and measured and when these measurement are made, if these are part of the review inclusion
criteria.

The physiological effects will be grouped into gasometric, hemodynamic and ventilatory phenomena for

better presentation, understanding and comparison of retrieved information.

Timing and effect measures
Qualitative overview.

25. * Additional outcome(s).

List the pre-specified additional outcomes of the review, with a similar level of detail to that required for main
outcomes. Where there are no additional outcomes please state ‘None’ or ‘Not applicable’ as appropriate
to the review

Hydrogen-lon Concentration (pH), Partial Pressure of CO2 (PaCO2), Heart Rate, Blood Pressure,
Capnography (PETCO2), Pulmonary Ventilation and Lung Compliance.

Timing and effect measures
Qualitative overview.

26. * Data extraction (selection and coding).

Describe how studies will be selected for inclusion. State what data will be extracted or obtained. State how
this will be done and recorded.

The identified studies will be screened by two independent reviewers (WJMC and JCN) for inclusion
judgments guided by the inclusion and exclusion criteria, by analyzing the titles and abstracts and, later, the
full texts; Disagreements will be resolved through argument and persuasion among the researchers.
The included articles will be registered and the data related to each of the components of the PICO strategy

will be inserted in tables for comparison.

27. * Risk of bias (quality) assessment.

Describe the method of assessing risk of bias or quality assessment. State which characteristics of the
studies will be assessed and any formal risk of bias tools that will be used.

Randomized clinical trials and observational studies will be evaluated for methodological quality by applying
corresponding Cochrane Tools - Cochrane Risk of Bias Tool and A Cochrane Risk Of Bias Assessment Tool

for Non-Randomized Studies, respectively.

28. * Strategy for data synthesis.

Provide details of the planned synthesis including a rationale for the methods selected. This must not be
generic text but should be specific to your review and describe how the proposed analysis will be applied
to your data.
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Method aiming at retrieving the best available scientific information to solve the following research question
according to the PICO strategy: in laparoscopic surgeries (conventional or robotic), does extraperitoneal
carbon dioxide insufflation differ from the intraperitoneal approach in relation to the observed physiological

effects?

29. * Analysis of subgroups or subsets.

State any planned investigation of ‘subgroups’. Be clear and specific about which type of study or
participant will be included in each group or covariate investigated. State the planned analytic approach.

None.

30. * Type and method of review.

Select the type of review and the review method from the lists below. Select the health area(s) of interest for
your review.

Type of review

Cost effectiveness
No

Diagnostic
No

Epidemiologic
No

Individual patient data (IPD) meta-analysis
No

Intervention
No

Meta-analysis
No

Methodology
No

Narrative synthesis
No

Network meta-analysis
No

Pre-clinical
No

Prevention
No

Prognostic
No

Prospective meta-analysis (PMA)
No

Review of reviews
No

Service delivery
No

Synthesis of qualitative studies
Yes

Systematic review
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Yes

Other
No

Health area of the review

Alcohol/substance misuse/abuse
No

Blood and immune system
Yes

Cancer
No

Cardiovascular
Yes

Care of the elderly
No

Child health
No

Complementary therapies
No

Crime and justice
No

Dental
No

Digestive system
No

Ear, nose and throat
No

Education
No

Endocrine and metabolic disorders
No

Eye disorders
No

General interest
No

Genetics
No

Health inequalities/health equity
No

Infections and infestations
No

International development
No

Mental health and behavioural conditions
No

Musculoskeletal
No

Neurological
No

Nursing
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No

Obstetrics and gynaecology
No

Oral health
No

Palliative care
No

Perioperative care
Yes

Physiotherapy
No

Pregnancy and childbirth
No

Public health (including social determinants of health)
No

Rehabilitation

No

Respiratory disorders
Yes

Service delivery

No

Skin disorders

No

Social care

No

Surgery

Yes

Tropical Medicine

No

Urological

No

Wounds, injuries and accidents
No

Violence and abuse
No

31. Language.
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Select each language individually to add it to the list below, use the bin icon to remove any added in error.

Inglés
Portugués-Brasil
espanhol

There is an English language summary.

32. Country.

Select the country in which the review is being carried out from the drop down list. For multi-national

collaborations select all the countries involved.

Brasil
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33. Other registration details.

Give the name of any organisation where the systematic review title or protocol is registered (such as with
The Campbell Collaboration, or The Joanna Briggs Institute) together with any unique identification number
assigned. (N.B. Registration details for Cochrane protocols will be automatically entered). If extracted data
will be stored and made available through a repository such as the Systematic Review Data Repository
(SRDR), details and a link should be included here. If none, leave blank.

34. Reference and/or URL for published protocol.

Give the citation and link for the published protocol, if there is one
Give the link to the published protocol.

Alternatively, upload your published protocol to CRD in pdf format. Please note that by doing so you are
consenting to the file being made publicly accessible.
Yes | give permission for this file to be made publicly available

Please note that the information required in the PROSPERO registration form must be completed in full even
if access to a protocol is given.

35. Dissemination plans.

Give brief details of plans for communicating essential messages from the review to the appropriate
audiences.

Electronic correspondence or telephone call will be used.

Do you intend to publish the review on completion?
Yes

36. Keywords.

Give words or phrases that best describe the review. Separate keywords with a semicolon or new line.
Keywords will help users find the review in the Register (the words do not appear in the public record but are
included in searches). Be as specific and precise as possible. Avoid acronyms and abbreviations unless
these are in wide use.

Minimally Invasive Surgical Procedures; Laparoscopy; Robotic Surgical Procedures; Carbon Dioxide;
Extraperitoneal; Peritoneum, Artificial; Peritoneal Absorption; Blood Gas Analysis; Hemodynamics;

Capnography; Respiratory Mechanics; Pulmonary Ventilation.

37. Details of any existing review of the same topic by the same authors.

Give details of earlier versions of the systematic review if an update of an existing review is being registered,
including full bibliographic reference if possible.

None.

38. * Current review status.

Review status should be updated when the review is completed and when it is published. For
newregistrations the review must be Ongoing.
Please provide anticipated publication date

Review_Ongoing
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39. Any additional information.

Provide any other information the review team feel is relevant to the registration of the review.

Master's degree paper in surgery.

40. Details of final report/publication(s).

This field should be left empty until details of the completed review are available.

Give the link to the published review.
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19/08/2019 (“Minimally Invasive Surgical Procedures”’[MeSH Terms] OR Laparoscopy[M - PubMed - NCBI

Search results
Items: 26

Quoted phrase not found.

() A comparison of the hemodynamic and metabolic effects of extraperitoneal carbon dioxide and nitrous
1. oxide insufflation.

Aksoy F, Belviranli M, Vatansev C, Tuncer S, Yol S, Ozergin U, Atabek M, Kesriklioglu A, Avsar FM.

Am J Surg. 2001 Nov;182(5):486-90. Erratum in: Am J Surg 2002 May;183(5):604.

PMID: 11754856

2. Bannenberg JJ, Rademaker BM, Froeling FM, Meijer DW.
Surg Endosc. 1997 Sep;11(9):911-4.

PMID: 9294271

(] The effects of preperitoneal carbon dioxide insufflation on cardiopulmonary function in pigs.
3. Blaney MW, Calton WC, North JH Jr.

JSLS. 1999 Jan-Mar;3(1):49-55.

PMID: 10323170 Free PMC Article

Extraperitoneal endoscopic groin hernia repair under epidural anesthesia.

4. Chowbey PK, Sood J, Vashistha A, Sharma A, Khullar R, Soni V, Baijal M.
Surg Laparosc Endosc Percutan Tech. 2003 Jun;13(3):185-90.

PMID: 12819503

(] Anesthetic implications of laparoscopic surgery.
5. Cunningham AJ.
Yale J Biol Med. 1998 Nov-Dec;71(6):551-78. Review.
PMID: 10604786 Free PMC Article

(] Anesthesiologic effects of transperitoneal versus extraperitoneal approach during_robot-assisted radical

Dal Moro F, Crestani A, Valotto C, Guttilla A, Soncin R, Mangano A, Zattoni F.
Int Braz J Urol. 2015 May-Jun;41(3):466-72. doi: 10.1590/S1677-5538.1BJU.2014.0199.

PMID: 26200539  Free PMC Article

() Comparative study of the changes in partial pressure of plasma carbon dioxide during_carbon

de Barros CJ, Sobrinho JA, Rapoport A, Novo NF, Azevedo JL, Sorbello A.
J Laparoendosc Adv Surg Tech A. 2009 Jun;19(3):345-9. doi: 10.1089/lap.2008.0267.

PMID: 19392641

\ Effects of intraperitoneal and extraperitoneal carbon dioxide insufflation on blood gases during_the
8. perioperative period.

Demiroluk S, Salihoglu Z, Bakan M, Bozkurt P.

J Laparoendosc Adv Surg Tech A. 2004 Aug;14(4):219-22.

PMID: 15345159

(] [Circulatory mechanics in intra- and extraperitoneal CO2 insufflation in minimally invasive procedures.
9. The effects of a low pressure system].

Giebler R, Peters J.

Anasthesiol Intensivmed Notfallmed Schmerzther. 2001 Apr;36(4):205-12. Review. German.

PMID: 11386090

() Hemodynamic and respiratory effect of pediatric urological laparoscopic surgery: a retrospective study.
10. Halachmi S, EI-Ghoneimi A, Bissonnette B, Zaarour C, Bagli DJ, McLorie GA, Khoury AE, Farhat W.

J Urol. 2003 Oct;170(4 Pt 2):1651-4; discussion 1654.

PMID: 14501683
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19/08/2019 (“Minimally Invasive Surgical Procedures’[MeSH Terms] OR Laparoscopy[M - PubMed - NCBI

1.

12.

13

18.

Effectiveness of Laparoscopy._in the Treatment of Pediatric Hydrocele: A Systematic Review.
JinZ, Wang F.
J Laparoendosc Adv Surg Tech A. 2018 Dec;28(12):1531-1539. doi: 10.1089/lap.2018.0095. Epub 2018 Jul 31.
PMID: 30063415

during_laparoscopiccholecystectomy? Assessment with continuous blood gas monitoring.
Liem MS, Kallewaard JW, de Smet AM, van Vroonhoven TJ.

Anesth Analg. 1995 Dec;81(6):1243-9.

PMID: 7486111

Prolonged intraperitoneal versus extraperitoneal insufflation of carbon dioxide in patients undergoing

Meininger D, Byhahn C, Wolfram M, Mierdl S, Kessler P, Westphal K.
Surg Endosc. 2004 May;18(5):829-33. Epub 2004 Apr 6.

PMID: 15216868

Femoral venous flow dynamics during intraperitoneal and preperitoneal laparoscopic insufflation.

Morrison CA, Schreiber MA, Olsen SB, Hetz SP, Acosta MM.
Surg Endosc. 1998 Oct;12(10):1213-6.

PMID: 9745059

Pulmonary CO2 elimination during surgical procedures using_intra- or extraperitoneal CO2 insufflation.

. Mullett CE, Viale JP, Sagnard PE, Miellet CC, Ruynat LG, Counioux HC, Motin JP, Boulez JP, Dargent DM,

Annat GJ.
Anesth Analg. 1993 Mar;76(3):622-6.
PMID: 8452278

Risk factors for hypercarbia, subcutaneous emphysema, pneumothorax, and pneumomediastinum
during laparoscopy.

Murdock CM, Wolff AJ, Van Geem T.

Obstet Gynecol. 2000 May;95(5):704-9.

PMID: 10775733

Peritoneal host defenses: modulation by carbon dioxide insufflation.

. Rotstein OD.

Surg Infect (Larchmt). 2001 Summer;2(2):163-8; discussion 168-70. Review.
PMID: 12594871

Hemodynamic effects of anesthesia type in patients

undergoing_laparoscopic transabdominalpreperitoneal inguinal hemia repair under spinal vs general
anesthesia.

Sarakatsianou C, Georgopoulou S, Tzovaras G, Perivoliotis K, Papadonta ME, Baloyiannis |.

Hernia. 2019 Apr;23(2):287-298. doi: 10.1007/s10029-018-01874-9. Epub 2019 Jan 2.

PMID: 30604304

Sumpf E, Crozier TA, Ahrens D, Brauer A, Neufang T, Braun U.
Anesth Analg. 2000 Sep;91(3):589-95.

PMID: 10960382

Extraperitoneal endosurgical lymphadenectomy with insufflation in the staging_of bladder and prostate

. cancer.

Villers A, Vannier JL, Abécassis R, Baron JC, Anidjar M, Khoury R, Delmas V, Desmonts JM, Boccon-Gibod
Ji

J Endourol. 1993 Jun;7(3):229-35.

PMID: 8358420

Laparoscopic inguinal hernia repair: gold standard in bilateral hernia repair? Results of more than 2800

. patients in comparison to literature.

Wauschkuhn CA, Schwarz J, Boekeler U, Bittner R.
Surg Endosc. 2010 Dec;24(12):3026-30. doi: 10.1007/s00464-010-1079-x. Epub 2010 May 8. Review.

https:/mww.ncbi.nim.nih.gov/pubmed
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19/08/2019 (“Minimally Invasive Surgical Procedures’[MeSH Terms] OR Laparoscopy[M - PubMed - NCBI
PMID: 20454807

(] Intraperitoneal versus extraperitoneal insufflation of carbon dioxide as for laparoscopy.

22. Wolf JS Jr, Carrier S, Stoller ML.
J Endourol. 1995 Feb;9(1):63-6.

PMID: 7780434

(] Massive subcutaneous emphysema and hypercarbia: complications of carbon dioxide absorption
23. during_extraperitoneal and intraperitoneal laparoscopic surgery--case studies.

Worrell JB, Cleary DT.

AANA J. 2002 Dec;70(6):456-61.

PMID: 12526151

24. changes.

Wright DM, Serpell MG, Baxter JN, O'Dwyer PJ.
Surg Endosc. 1995 Nov;9(11):1169-72.

PMID: 8553227

25. Zanella S, Vassiliadis A, Buccelletti F, Lauro E, Ricci F, Lumachi F.
In Vivo. 2015 Jul-Aug;29(4):493-6.

PMID: 26130794

26. randomized, controlled study.
Zhu Q, Mao Z, Yu B, Jin J, Zheng M, Li J.
J Laparoendosc Adv Surg Tech A. 2009 Oct;19(5):611-4. doi: 10.1089/1ap.2009.0084.
PMID: 19845453
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19/08/2019 Advanced Search | Cochrane Library

11 Trials matching (“Minimally Invasive Surgical Procedures” OR Laparoscopy OR Endoscopy
OR “Video-Assisted Surgery” OR “Hand-Assisted Laparoscopy” OR “Surgery, Computer-
Assisted” OR “Robotic Surgical Procedures” OR “Carbon Dioxide” OR “Minimally Invasive
Surgery” OR “Laparoscopic Surgery” OR “Laparoscopic Surgical Procedure” OR “Surgical
Endoscopy” OR “Endoscopic Surgical Procedure” OR “Hand-Assisted Laparoscopic Surgery”
OR “Computer-Assisted Surgery” OR Videosurgery OR Videolaparoscopy OR
Videolaparoscopic OR Laparoscopic OR “Robotic-Assisted Laparoscopy” OR “Robotic
Surgery” OR CO2) AND (Extraperitoneal OR Extraperitoneum OR Preperitoneal OR
Pneumopreperitoneum OR TEP) AND (Peritoneum OR “Peritoneal Cavity” OR
Pneumoperitoneum OR “Pneumoperitoneum, Artificial” OR “Artificial Pneumoperitoneum” OR
Intraperitoneal OR Transperitoneal OR Transabdominal OR TAPP) AND (“Peritoneal
Absorption” OR “Blood Gas Analysis” OR “Hydrogen-lon Concentration” OR “Partial
Pressure” OR Hemodynamics OR “Heart Rate” OR “Blood Pressure” OR “Arterial Pressure”
OR “Respiration, Artificial” OR Exhalation OR “Pulmonary Elimination” OR Capnography OR
“Respiratory Mechanics” OR “Pulmonary Ventilation” OR “Lung Compliance” OR pH OR
Hemodinamic OR “Pulse Rate” OR “Mean Arterial Pressure” OR “Mechanical Ventilation” OR
“Respiratory Airflow” OR “Expiratory Airflow” OR “Breathing Mechanic” OR PaCO2 OR
PETCO2) in Title Abstract Keyword - (Word variations have been searched)

Cochrane Central Register of Controlled Trials
Issue 8 of 12, August 2019

Export selected
citation(s)

Order by | Title-ATo Z Results per page

1

Deselect all (11)

A Comparison of Ultrasound Guided Transversus Abdominis Plane Nerve Block Techniques

NCT02538679
Https://clinicaltrials.gov/show/nct02538679, 2015 | added to CENTRAL: 31 May 2018 | 2018 Issue 5

Anesthesiologic effects of transperitoneal versus extraperitoneal approach during robot-
assisted radical prostatectomy: results of a prospective randomized study
F Dal Moro, A Crestani, C Valotto, A Guttilla, R Soncin, A Mangano, F Zattoni

International braz j urol, 2015, 41(3), 466-472 | added to CENTRAL: 31 January 2016 | 2016 Issue 1
| PubMed

Anesthesiologic implications of low gas extraperitoneal insufflation compared to standard
one during rarp
M Turco, F Quadrini, A Boni, G Cochetti, E Silvi, G Gaudio, E Mearini

Journal of urology, 2018, 199(4), e200-e201 | added to CENTRAL: 31 May 2018 | 2018 Issue 5
| Embase

4

Carbon dioxide absorption during extraperitoneal and transperitoneal endoscopichernioplasty
E Sumpf, TA Crozier, D Ahrens, A Brauer, T Neufang, U Braun

Anesthesia and analgesia, 2000, 91(3), 589-595 | added to CENTRAL: 31 July 1999 | 1999 Issue 3
| PubMed
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19/08/2019 Advanced Search | Cochrane Library

5

Carbon dioxide homeostasis during transperitoneal or extraperitoneal laparoscopicpelvic
lymphadenectomy: a real-time intraoperative comparison
JM Glascock, HN Winfield, GO Lund, JF Donovan, ST Ping, DL Griffiths

Journal of endourology / Endourological Society, 1996, 10(4), 319-323 | added to CENTRAL: 31 January 1998 |

1998 Issue 1
| PubMed

Clinical effects of intrathecal fentanyl on shoulder tip pain

in laparoscopic total extraperitoneal inguinal hernia repair under spinal anaesthesia: a
double-blind, prospective, randomized controlled trial

TY Sung, MS Kim, CK Cho, DH Park, PS Kang, SE Lee, WK Kwon, NS Woo, SH Kim

Journal of international medical research, 2013, 41(4), 1160-1170 | added to CENTRAL: 31 January 2014 | 2014

Issue 1
| PubMed | Embase

Comparative studies of total extraperitoneal hernioplasty in combined spinal epidural
anesthesia versus balanced general anesthesia
T Hirschberg, D Olthoff, P Bémer

Anaesthesiologie und reanimation, 2002, 27(6), 144-151 | added to CENTRAL: 31 January 2004 | 2004 Issue 1
| PubMed

Effects of persistent CO(2) insufflation during different laparoscopic inguinal hernioplasty: a
prospective, randomized, controlled study
Q Zhu, Z Mao, B Yu, J Jin, M Zheng, J Li

Journal of laparoendoscopic & advanced surgical techniques. Part a, 2009, 19(5), 611-614 | added to CENTRAL:

30 April 2010 | 2010 Issue 2
| PubMed | Embase

Hemodynamic effects of anesthesia type in patients

undergoing laparoscopictransabdominal preperitoneal inguinal hernia repair under spinal vs
general anesthesia

C Sarakatsianou, S Georgopoulou, G Tzovaras, K Perivoliotis, M-E Papadonta, | Baloyiannis

Hernia, 2019 | added to CENTRAL: 31 March 2019 | 2019 Issue 3

| Embase

10

Prolonged intraperitoneal versus extraperitoneal insufflation of carbon dioxide in patients
undergoing totally endoscopic robot-assisted radical prostatectomy

D Meininger, C Byhahn, M Wolfram, S Mierdl, P Kessler, K Westphal

Surgical endoscopy and other interventional techniques, 2004, 18(5), 829-833 | added to CENTRAL: 31 October

2005 | 2005 Issue 4
| Embase
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11

Prospective randomized study comparing transperitoneal and extraperitoneal approach
during robotic prostatectomy: anesthesiologic effects

F Dal Moro, C Valotto, A Mangano, R Soncin, A Crestani, A Guttilla, GM Pittoni, F Zattoni

European urology, supplements., 2013, 12(1), e1017-e1018 | added to CENTRAL: 31 May 2015 | 2015 Issue 5
| Embase
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ANEXO D - Pesquisa Scopus

19/08/2019 Scopus - Print - 47 (August 2019)

Scopus

Documents

1) Abbou, C.-C., Hoznek, A., Salomon, L., Slama, M.R.B., Chopin, D.

Is open surgery for partial nephrectomy an obsolete surgical procedure?
(1999) Current Opinion in Urology, 9 (5), pp. 383-389. Cited 12 times.

DOI: 10.1097/00042307-199909000-00003

2) Aksoy, F., Belviranli, M., Vatansey, C., Tuncer, S., Yol, S., Ozergin, U., Atabek, M., Kesriklioglu, A.
A comparison of the hemodynamic and metabolic effects of extraperitoneal carbon dioxide and nitrous oxide
insufflation
(2001) American Journal of Surgery, 182 (5), pp. 486-490. Cited 6 times.

DOI: 10.1016/S0002-9610(01)00743-7

3) Al Obeed, O.A.

Pneumomediastinum following anastomotic leakage in colon surgery: A case report and literature review
(2014) Saudi Journal of Gastroenterology, 20 (6), pp. 383-384.

DOI: 10.4103/1319-3767.145332

4) Awad, S.S., Bruckner, B., Fagan, S.P.

Transperitoneal view of the PROLENE hernia system open mesh repair
(2005) International Surgery, 90 (3 SUPPL.), pp. S63-S66. Cited 5 times.

5) Bakan, M., Cakmakkaya, S., Demiroluk, $., Salihoglu, Z., Demirok, M., Bozkurt, P., Kése, Y.
Comparison of the effects of intraperitoneal and extraperitoneal CO2 insufflation on blood gases [intraperitoneal ve

ekstraperitoneal karbondioksit insuflasyonunun kan gazlarl iizerine etkilerinin karsilastirilmasi]
(2003) Turk Anesteziyoloji ve Reanimasyon, 31 (3), pp. 121-125.

6) Bannenberg, J.J.G., Rademaker, B.M.P,, Froeling, F.M.J.A., Meijer, D.W.

Hemodynamics during laparoscopic extra- and intraperitoneal insufflation: An experimental study
(1997) Surgical Endoscopy, 11 (9), pp- 911-914. Cited 30 times.

DOI: 10.1007/s004649900485

7) Blaney, M.W.,, Calton, W.C., North Jr., J.H.

The effects of preperitoneal carbon dioxide insufflation on cardiopulmonary function in pigs.
(1999) JSLS : Journal of the Society of Laparoendoscopic Surgeons / Society of Laparoendoscopic Surgeons, 3 (1), pp. 49-
55. Cited 2 times.

8) Bordes, J., Mazzeo, C., Gourtobe, P., Cungi, P.J., Antonini, F., Bourgoin, S., Kaiser, E.

https:/iwww-scopus.ez2 periodicos.capes.gov.br/citation/print.uri?origin=resultslist&sid=a5193f8c9642f29b7e42c3d50e 3bda5e&src=s&stateKey=. ..
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Base de dados : LILACS

Pesquisa : ("Minimally Invasive Surgical Procedures” OR Laparoscopy
OR Endoscopy OR "“Video-Assisted Surgery” OR “Hand-
Assisted Laparoscopy” OR “Surgery, Computer-Assisted” OR
“Robotic Surgical Procedures” OR “Carbon Dioxide” OR
“Minimally Invasive Surgery” OR “Laparoscopic Surgery” OR
“Laparoscopic Surgical Procedure” OR “Surgical Endoscopy”
OR “Endoscopic Surgical Procedure” OR “"Hand-Assisted
Laparoscopic Surgery” OR “"Computer-Assisted Surgery” OR
Videosurgery OR Videolaparoscopy OR Videolaparoscopic OR
Laparoscopic OR "“Robotic-Assisted Laparoscopy” OR “"Robotic
Surgery” OR CO2) AND (Extraperitoneal OR Extraperitoneum
OR Preperitoneal OR Pneumopreperitoneum OR TEP) AND
(Peritoneum OR “Peritoneal Cavity” OR Pneumoperitoneum
OR “Pneumoperitoneum, Artificial” OR “Artificial
Pneumoperitoneum” OR Intraperitoneal OR Transperitoneal
OR Transabdominal OR TAPP) AND (“Peritoneal Absorption”
OR "Blood Gas Analysis” OR “"Hydrogen-Ion Concentration”
OR “Partial Pressure” OR Hemodynamics OR “"Heart Rate” OR
“Blood Pressure” OR “Arterial Pressure” OR “Respiration,
Artificial” OR Exhalation OR "Pulmonary Elimination” OR
Capnography OR “Respiratory Mechanics” OR “"Pulmonary
Ventilation” OR “Lung Compliance” OR pH OR Hemodinamic
OR "Pulse Rate” OR "Mean Arterial Pressure” OR “"Mechanical
Ventilation” OR “"Respiratory Airflow” OR “Expiratory Airflow”
OR “Breathing Mechanic” OR PaC02 OR PETCO2) [Palavras]

Total de referéncias : 1

1/1
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Autor: Moro, Fabrizio Dal; Crestani, Alessandro; Valotto, Claudio; Guttilla, Andrea; Soncin,
Rodolfo; Mangano, Angelo; Zattoni, Filiberto.

Titulo: Anesthesiologic Effects of Transperitoneal Versus Extraperitoneal Approach During
Robot-Assisted Radical Prostatectomy: Results of a Prospective Randomized Study

Fonte: Int. braz. j. urol;41(3):466-472, May-June 2015. tab, ilus.
Idioma: en.
Resumo: To compare the effects of CO, insufflation on hemodynamics and oxygen levels and

on acid-base level during Robot-Assisted Radical Prostatectomy (RARP) with
transperitoneal (TP) versus extra-peritoneal (EP) accesses.

Sixty-two patients were randomly assigned to TP (32) and EP (30) to RARP. Pre-
operation data were collected for all patients. Hemodynamic, respiratory and blood
acid-base parameters were measured at the moment of induction of anesthesia (T0),
after starting CO, insuffation (T1), and at 60 (T2) and 120 minutes (T3) after
insufflation. In all cases, the abdominal pressure was set at 15 mmHg. Complications
were reported according to the Clavien-Dindo classification. Student's two—t-test, with
a significance level set at p<0.05, was used to compare categorical values between
groups. The Mann-Whitney U-test was used to compare the median values of two
nonparametric continuous variables.

The demographic characteristics of the patients in both groups were statistically
comparable. Analysis of intra-operative anesthesiologic parameters showed that
partial CO» pressure during EP was significantly higher than during TP, with a
consequent decrease in arterial pH. Other parameters analysed were similar in the
two groups. Postoperative complications were comparable between groups. The
most important limitations of this study were the small size of the patient groups and
the impossibility of maintaining standard abdominal pressure throughout the
operational phases, despite attempts to regulate it.

This prospective randomized study demonstrates that, from the anesthesiologic
viewpoint, during RARP the TP approach is preferable to EP, because of lower CO,

reabsomption and risk of acidosis.
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