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RESUMO

Havendo incapacidade prolongada ou permanente de deglutir, na presenca de via
digestiva funcionante, a gastrostomia endoscopica percutinea (GEP) representa a principal
alternativa para assegurar aporte nutricional. A GEP pela Técnica de Tracdo ¢ muito utilizada
por ser segura e de facil execugdo, porém estd associada a elevados indices de infec¢do
periostomal. A GEP realizada pela Técnica de Pungdo parece estar associada a baixo risco de
infeccdo, contudo requer uma fixacdo da parede gastrica a parede abdominal (gastropexia) o que
torna o procedimento de dificil execugdo.

O presente estudo tem por objetivo descrever e validar um procedimento de GEP pela
Técnica de Pungdo, que envolve uma nova variante técnica de gastropexia, além de demonstrar
seus beneficios em relagdo ao risco de infeccdo periostomal.

Foi realizado um estudo descritivo da seguranga e exequibilidade de uma nova variante
técnica de gastropexia com agulha longa e curva. Em seguida foi realizado um estudo com
delineamento do tipo antes-e-depois comparando duas técnicas de gastropexia. Foi feito também
um ensaio clinico randomizado comparando tubos de gastrostomia de materiais diferentes (latex
versus silicone). Ao final, foi realizada uma metanalise avaliando os riscos de infec¢do no sitio
cirargico entre as Técnicas de Pungdo e de Tragao.

Os resultados dos quatro estudos realizados estdo apresentados na formato de quatro
artigos cientificos. O primeiro estudo revelou que a nova técnica de gastropexia com agulha
longa e curva ¢ segura e exequivel e o segundo estudo mostrou que esta nova técnica de
gastropexia estd associada a menor risco de infeccdo que a técnica de gastropexia usada
anteriormente. No terceiro estudo foi observado que os tubos de silicone t€ém maior durabilidade
que os tubos de latex e a metanalise demonstrou que a GEP pela Técnica de Puxar estd associada

a maior risco de infec¢do que a Técnica de Pungao.
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ABSTRACT

Percutaneous endoscopic gastrostomy (PEG) currently represents the main alternative to
ensure nutritional supply in patients with prolonged or permanent inability to swallow, and yet
has a functional gastrointestinal tract. PEG performed with the Pull Technique is widely used
because it is easy to perform and very safe, although it is associated with high infection rates.
The Introducer Technique appears to be associated with a lower infection risk, although it
requires fixation of the gastric wall to the abdominal wall (gastropexy), which makes the
procedure difficult to perform.

This study sought to describe and validate PEG performed with the Introducer Technique
with the use of a new technical gastropexy variant, besides demonstrating its benefits in relation
to risk of peristomal infection.

A descriptive study of the safety and feasibility of a new technical gastropexy variant
with a long curved needle was performed. We then compared the two gastropexy techniques in a
before-and-after design. A randomized clinical trial comparing gastrostomy tubes constructed of
different materials (latex vs. silicone) was also conducted. Finally, we performed a meta-analysis
evaluating peristomal infection risk between the Introducer Technique and Pull Technique.

The results of these four studies are presented in four separate papers. The first study
showed that the new technical gastropexy variant that uses a long curved needle is safe and
feasible. The second study showed that it is associated with a lower risk of infection compared
with the gastropexy technique used previously. The third study found that the silicone tubes have
greater durability than latex tubes. The final meta-analysis showed that PEG performed with the

Pull Technique is associated with a greater risk of infection than the Introducer Technique.
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1. INTRODUGAO

Sdo diversas as doengas que causam perda transitdria ou permanente da
capacidade de deglutir. Nesta condi¢do o aporte calorico deve ser obtido por via
enteral ou por via parenteral. Havendo via digestiva acessivel e funcionante, a
preferéncia é pela alimentag¢do enteral. Nesta circunstdncia, a sonda nasoenteral
¢ muito utilizada, particularmente quando o seu uso esta limitado a um periodo
inferior a 30 dias. Para periodos maiores que este, a gastrostomia se impde com
o objetivo de evitar as complicagdes e o incomodo do uso prolongado da sonda
nasoentérica (Wong & Ponsky 2000).

Classicamente, a gastrostomia ¢ implantada por métodos cirurgicos
convencionais o que exige internacdo hospitalar, utilizacdo de sala de cirurgia,
concurso do anestesista, além de laparotomia ou laparoscopia para sua execugao.
Héa cerca de 30 anos varias opg¢des técnicas utilizando recursos da radiologia
intervencionista (Sacks & Glotzer 1979, Preshaw 1981) ou da endoscopia
digestiva (Gauderer et al. 1980, Hashiba 1980) foram descritas para a execug¢ao
da gastrostomia. O advento desta nova modalidade técnica, denominada
gastrostomia percutdnea (seja radioldgica ou endoscdpica) tornou mais simples,
mais seguro, associada a menor morbidade e passou a substituir o método
cirurgico convencional ja consagrado (Ljungdahl & Sundbom 2006).

A Gastrostomia Endoscopica Percutanea (GEP) realizada pela Técnica de
Tracdo (Pull Technique) e descrita por Gauderer ef a/ (1980) constitui a maneira
mais usual de realizar gastrostomia em todo o mundo (Gauderer 2002). Isto se
deve a sua simplicidade, facilidade de execucdo, bons resultados e
disponibilidade de material industrializado adequado a realizag¢do desta técnica.
Sdo desvantagens deste método os elevados indices de infec¢do local (Ahmad et

al. 2003) e o risco de implante tumoral no sitio cirdrgico em pacientes com



neoplasia maligna (Cappell 2007). Além disso, esta técnica ndo proporciona uma
adequada fixac¢do do estdmago a parede abdominal (gastropexia).

Existe um método alternativo para realizacdo de GEP denominado Técnica
de Pung¢do (Introducer Technique) que comporta menor risco de infecgao
cirurgica (Horiuchi et al. 2008), menor risco de implante tumoral (Cappell 2007)
e um sistema de gastropexia seguro, pois geralmente ¢ feito com fios de sutura.
A desvantagem desta técnica estd na sua maior dificuldade de execucdo,
especialmente na etapa da gastropexia.

Na Associagdo de Combate ao Cancer em Goids (ACCG) optamos por
utilizar a Técnica de Puncdo e diante da dificuldade em realizar a gastropexia,
desenvolvemos uma nova variante técnica de aplicagdo dos pontos de sutura com
agulha longa e curva, que pretende tornar esta etapa de facil execucdo,
mantendo as demais vantagens do método.

A ACCG ¢ uma instituicdo filantropica responsavel pelo atendimento de
pacientes portadores de neoplasias malignas, procedentes do nosso estado e de
varios estados vizinhos. A ACCG, fundada em 1956, é uma associac¢do civil de
carater beneficente com personalidade juridica de direito privado e a maioria
dos seus pacientes é atendida pelo Sistema Unico de Saude (SUS). A ACCG
mantém o Instituto de Ensino e Pesquisa, sendo a Residéncia Médica em
Oncologia (Cirurgia Oncologica, Oncologia Clinica e Radioterapia) uma das
suas principais atribuigdes.

O Hospital Araajo Jorge, localizado em Goidnia, ¢ a unidade hospitalar da
ACCG. Conta com 211 leitos de internagcdo ¢ no ano de 2009 foram cadastrados
16.124 novos pacientes. Na sua estrutura administrativa e organizacional, estdo
incluidos o Setor de Aparelho Digestivo ¢ o Setor de Cabeca e Pescoco, que
prestam atendimento a maior parte dos pacientes que irdo necessitar de
gastrostomia durante alguma etapa do seu tratamento.

A GEP realizada no HAJ tem algumas particularidades que serdo objetos
de estudo nesta Tese:

1. As gastrostomias sdo executadas pela Técnica de Pung¢do e ndo pela

Técnica de Tragdo,



2. A gastropexia passou a ser realizada através de dois pontos de
sutura aplicados com agulha longa e curva,
3.0 tubo de gastrostomia utilizado ¢ a sonda de Foley fabricada com

latex.

O processo de validacdo ¢ uma etapa fundamental por ocasido da
implantacdo de novas tecnologias em satde, como por exemplo, esta forma de
executar GEP. A validagdo de novas tecnologias na &area cirurgica constitui
objeto de muitas discussdes e controvérsias (Anyanwu & Treasure 2004,
Piantadosi 2005, Kassell & Dumont 2006). O melhor método de validacdo é o
uso de ensaios clinicos randomizados comparando os resultados da nova
tecnologia com placebo ou com a tecnologia existente, no entanto, sdo muitas as
dificuldades na implementagcdo deste delineamento nos novos procedimentos
cirurgicos. A alternativa tem sido avaliar novas tecnologias na area cirurgica
com estudos observacionais (Ridgway & Darzi 2002, Cooper et al. 2008).

O processo de validacdo da GEP aqui estudada estd fundamentado em
quatro estudos que formam o corpo desta tese de doutoramento e que sera
apresentada no formato de artigos cientificos. Uma nova variante técnica de
gastropexia com uma agulha longa e curva foi descrita, acompanhada da
avaliacdo da sua seguranca e exequibilidade; numa etapa posterior foi elaborado
um estudo comparando a nova variante técnica de gastropexia com agulha longa
e curva com a técnica de gastropexia com duas agulhas retas utilizada
anteriormente; a seguir foi conduzido um ensaio clinico randomizado
comparando tubos de gastrostomia feitos de dois materiais diferentes (latex
versus silicone) e por fim uma metanalise comparando o risco de infec¢do entre
as duas técnicas de GEP (Técnica de Tragdo versus Técnica de Puncido). O
produto final compreende, portanto, quatro artigos referentes a cada um destes
quatro estudos, o primeiro deles ja publicado na revista BMC Gastroenterology,
o segundo foi submetido a revista Acta Gastroenterologica Latinoamericana, o terceiro
ja aceito e publicado online na revista Digestive Endoscopy e o quarto foi

submetido a apreciacdo da revista Endoscopy.



2. REVISAO DA LITERATURA

2.1. HISTORICO
2.1.1. Gastrostomia Cirurgica

Gastrostomia foi executada pela primeira vez por cirurgia convencional
por meio de laparotomia por Sédillot (1849), contudo, complicagdes operatdrias
e Obito do paciente fizeram com que o procedimento ndo fosse utilizado
rotineiramente. A primeira gastrostomia bem sucedida foi realizada em 1875
pelo cirurgido inglés Sydney Jones (1875). No ano seguinte Verneuil (1876)
também realizou uma gastrostomia descrita como bem sucedida por ter sido feita
a fixacdo da parede anterior do estomago a parede abdominal com um fio de
prata. Desde entdo diversas variantes técnicas de fixacdo gastrica foram

relatadas, sendo que a maneira proposta por Stamm (1894) ¢ utilizada de forma

rotineira pelos cirurgides ha mais de um século (Minard 2006).

2.1.2. Gastrostomia Radiolégica Percutianea

O primeiro relato de gastrostomia sem laparotomia foi apresentado por
Jascalevich (1967). Os procedimentos foram realizados em 25 cdes mantidos sob
anestesia venosa. Com uma canula orogdastrica foi obtida distensdo do estdmago
por meio de insuflacdo de ar, forcada por esfigmomandmetro. A cdmara géstrica
distendida era localizada por palpacdo e percussdo e em seguida uma puncio
percutdnea com trocarte era feita e introduzida uma sonda de Foley no interior
do estdmago. A fixacdo da parede anterior do estdmago a parede abdominal era
obtida pelo préprio balonete da sonda de Foley. Naquela ocasido o autor sugeriu
que o método era adequado aos pesquisadores que trabalhavam em laboratdrios
com animais de grande porte. Preconizou também que esta técnica poderia ter
utilidade clinica em pacientes comatosos, com sequelas de acidentes vasculares
encefdlicos ou com traumatismos cranianos, seja para aspira¢do gastrica ou para
alimentacgéao.

Somente doze anos depois, o método descrito por Jascalevich foi

empregado por Sacks e Glotzer (1979) em dois pacientes que haviam retirado



seus tubos de gastrostomia colocados previamente por laparotomia. Neste relato
observamos duas diferencas importantes em relagdo ao relato anterior: a puncio
da camara gastrica foi orientada por fluoroscopia e ao invés de usar um trocarte,
foi feita dilatacdo progressiva orientada por fio guia conforme a técnica de
Seldinger (1953). Foi descrita como facil e segura, pois os dois pacientes tinham
a parede anterior do estomago aderida a parede abdominal.

Em 1981, o canadense Preshaw (1981), também utilizando os recursos da
radioscopia, relatou o uso deste método de forma bem sucedida em 11 pacientes.
A difereng¢a em relacdo a publicacdo anterior foi que estes pacientes tiveram
seus tubos de gastrostomias implantados pela primeira vez e, portanto, nado
tinham a parede gastrica aderida a parede abdominal. Além disto, Preshaw
utilizou um trocarte semelhante ao ja descrito por Jascalevich.

Em 1983 trés publicagdes simultidneas, porém independentes reproduziram
esta proposta em que o estomago era insuflado através de uma sonda
nasogastrica e em seguida a cAmara gastrica era acessada por pungdo percutdnea
guiada por radioscopia. Duas destas publica¢gdes sdo relatos de caso realizados
no Canada (Ho 1983, Tao & Gillies 1983). A terceira publicagdo ¢ procedente
dos EUA e se refere a uma pequena série de sete pacientes (Wills & Oglesby
1983). Chama a atencdo o fato de que todas estas gastrostomias percutdneas
foram realizadas sem qualquer mecanismo de fixacdo do estdmago a parede
abdominal e apenas no ultimo artigo ¢ feita uma referéncia a uma paciente que
apresentou peritonite por vazamento de secre¢do gastrica. Os autores desta série
de casos expressam sua preocupa¢do com a necessidade de ancorar a parede
gastrica a parede abdominal para evitar esta grave complicagdo (Wills &
Oglesby 1983).

Um sistema de fixa¢do da parede gastrica, engenhoso ¢ ao mesmo tempo
simples, designado fixador em T (7-fastener) foi descrito em 1986 (Brown et al.
1986) (Figura 1). Apesar de gerar uma controvérsia inicial acerca da
necessidade do seu uso (Wills & Oglesby 1986), foi incorporado por muitos
radiologistas (Ryan et al. 1997, Dewald et al. 1999, Lorentzen et al. 2007). Um

estudo randomizado concluiu que a nao utilizagdo do fixador em T esta



associada a ocorréncia de complicagdes técnicas sérias e deve, portanto ser
utilizado rotineiramente (Thornton et al. 2002).

Até os dias atuais a gastrostomia radioldégica percutdnea tem sido
executada por profissionais afeitos aos procedimentos de radiologia
intervencionista. A gastropexia ¢ bastante realizada com uso do fixadorem T e a
introducdo do tubo de gastrostomia tem sido executada pela técnica de Seldinger
ou com uso de um trocarte especialmente desenhado para esta finalidade (Laasch

& Martin 2007).
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2.1.3. Gastrostomia Endoscépica Percutinea
No ano de 1980 dois centros independentes descreveram a gastrostomia
percutdnea ndo cirurgica com os recursos disponibilizados pela endoscopia
digestiva, desde entdo denominada Gastrostomia Endoscépica Percutanea (GEP).
A primeira publicacdo foi realizada pelo professor Kiyoshi Hashiba (1980)
a época cirurgido e endoscopista da Faculdade de Medicina da Universidade de
Sdo Paulo, que relatou em janeiro de 1980 a execucdo de gastrostomia,
inicialmente em 13 cdes e em seguida em dez pacientes. A técnica utilizada

envolvia a aplicagdo de varios pontos de suturas transfixantes em U, envolvendo



a parede abdominal e a parede anterior do estdmago (Figuras 2a e 2b). Em
seguida era efetuada uma pung¢do percutanea da cavidade gdstrica com um

trocarte e um tubo de gastrostomia do tipo Levine era introduzido (Figura 2c).

F@ue I Canripecs Com 3000 8 e e
2u Duan purgles com duss apuhun et ema Selss com
oo™ o %0 o™ e @ 8 vte e O™ e e
O8O 00§ rrente pule (e RE ® a0 reire e S
L I Il e
VRO prton Tt 4 SN0 § pawin sidumwsl o
Bl e AT I s )

Mashihe K - Mey P Ved 100034 178
r"ofc 800 ¢ WAL to™ permwtle O Bty

O segundo relato de GEP foi apresentado pelos autores Michael Gauderer,
Jeffrey Ponsky e Robert Izant Jr de Cleveland, Ohio, por ocasido do 11°.
Congresso Anual da Associagdo Americana de Cirurgia Pedidtrica que aconteceu
em maio de 1980 na Florida — EUA. Em dezembro de 1980 esta experiéncia
inicial foi publicada no Journal of Pediatric Surgery (Gauderer et al. 1980). O
método proposto por estes autores era a pung¢do percutdnea da cavidade gastrica

com agulha, de forma que um fio longo, introduzido por esta agulha, se



apresentava no interior do estdmago. Este fio era apreendido pelo endoscopista
com uma al¢a de polipectomia e tracionado no sentido retrogrado até se
exteriorizar pela boca (Figuras 3a, 3b e 3c). Em seguida, um tubo de
gastrostomia era preso a extremidade oral deste fio longo o que proporcionava a
possibilidade de tragdo do tubo de gastrostomia em sentido anterdgrado até sua
exteriorizacdo pela parede abdominal. A parede anterior do estomago ¢ mantida
em aposicdo a parede abdominal por uma dilatacdo cilindrica da extremidade
gastrica do tubo, em forma de cogumelo e que funciona como um anteparo
interno (Figuras 3d e 3e). Nesta publicagdo inicial, este procedimento foi

executado em 12 criang¢as e em 19 adultos, de forma bem sucedida.
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Este método proposto por Gauderer et al, denominada Técnica de Tracgdo
substituiu com grande vantagem a gastrostomia feita por laparotomia. Por ser
simples, segura e de facil execug¢do, a técnica proposta por estes autores se
mostrou reprodutivel e rapidamente ganhou aprovacdo dos endoscopistas. Desde
que foi descrita, é a maneira mais utilizada para se realizar GEP e seu uso tem
se disseminado por todo o mundo (Gauderer 2002). Ao longo destas trés

décadas, a industria de material médico tem se esmerado em produzir tubos de



gastrostomia especialmente desenhados para proporcionar uma execucdo

confortavel e segura desta técnica.

2.1.4. GEP pela Técnica de Puncao

A técnica proposta por Hashiba ¢ denominada Técnica de Pungdo, pois se
utiliza de uma pung¢do percutdnea com trocarte. Varias modificacdes na sua
forma de execucdo foram descritas ao longo dos anos. A fixag¢do da parede
gastrica a parede abdominal (gastropexia) ¢ a fase mais trabalhosa do método, ¢
responsavel pela sua baixa reprodutibilidade e é a etapa que recebeu diversas
propostas de mudangas.

A primeira modificacdo deste item foi no sentido da ndo realizagcido da
gastropexia (como ja acontecera com o método radiologico) e pertence a Russel
et al (1984) que descreveram em 1984 uma elegante forma de realizar
gastrostomia endoscopica pela Técnica de Puncdo. Estes autores reproduziram a
técnica proposta pelos radiologistas citados anteriormente, com a diferencga de
que o trocarte era revestido por uma bainha cilindrica feita de material
fragmentavel. Apds a puncdo percutidnea da parede anterior do estdmago, o
trocarte era retirado e a bainha cilindrica permanecia no trajeto obtido, de forma
a proporcionar a féacil introdu¢do de uma sonda balonada de Foley 14 Fr. Apos o
baldo da sonda de Foley ter sido insuflado, a bainha cilindrica era removida. Por
fim a parede anterior do estomago era mantida em aposi¢cdo a parede abdominal
por uma pequena tracdo exercida pelo baldo da sonda de Foley. Este
procedimento foi executado em 28 pacientes, tendo ocorrido apenas trés
complicagdes, sendo uma delas a retirada da sonda de Foley que exigiu
abordagem cirturgica para realizagdo de nova gastrostomia.

Ainda que diversas outras publicagdes tenham reproduzido a técnica
proposta por Russel et al, sem realizar gastropexia (Kozarek et al. 1986, Miller
et al. 1986, Deitel et al. 1988, Miller et al. 1989, Kadota et al. 1991, Saunders et
al. 1991, Crombleholme & Jacir 1993, Petersen & Kruse 1997, Maetani et al.
2003, Sabnis et al. 2006), no inicio dos anos 90 surgem os primeiros relatos do

uso dos fixadores em T (Figura 1) para assegurar a aposi¢cdo da parede gastrica a



parede abdominal (Akkersdijk et al. 1995, Morioka et al. 1995, Tucker et al.
2003, Foster et al. 2007), durante a realizagdo de GEP. Curiosamente, Robertson
et al (1996) usaram cateteres de embolectomia vascular de Fogarty para obter
este efeito de gastropexia.

Conforme ja citado, Hashiba (1980) publicou o uso de fios de sutura para
fixar o estobmago em 1980 e voltou a apresentar casuisticas maiores nos anos de
1984 (Hashiba et al. 1984) e 1987 (Hashiba 1987). Kiser et a/ (1999) também
apresentaram uma maneira mais simples de realizar a gastropexia com fio de
sutura em 1999. Tem havido uma crescente preocupa¢do com a realizagdo de
gastropexia e alguns autores passaram a utilizar um dispositivo mecanico que
proporciona a facil aplicacdo de fios de sutura as paredes abdominal e géstrica
(Figura 4). No ano 2000 e em 2006 Dormann et al apresentaram o uso deste
equipamento com bons resultados (Dormann et al. 2000a, Dormann et al. 2006).
Nos anos seguintes, diversos outros autores também apresentaram suas
experiéncias com este tipo de aparelho (Saito et al. 2007, Toyama et al. 2007,

Horiuchi et al. 2008, Shastri et al. 2008).
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2.2. COMPLICACOES DA GEP
A GEP ¢ considerada um procedimento seguro, pois esta associada a
baixos indices de morbidade. Contudo, diversas complicagdes estdo descritas,
algumas delas com elevado potencial de gravidade e que merecem, portanto,
especial atencdo (Schrag et al. 2007). Discorreremos acerca das principais,

levando em consideracdo a gravidade e a frequéncia com que ocorrem.

2.2.1. Vazamento periostomal

O vazamento ao redor do tubo de gastrostomia pode se constituir em
complicagdo menor, quando a secrecdo gastrica se exterioriza pela pele. Esta
condicdo pode ocorrer em até 12,3% dos pacientes submetidos a GEP, porém se
reveste de pequena gravidade (Figueiredo et al. 2007).

Eventualmente o vazamento ocorre para a cavidade peritoneal o que se
traduz em grave complicacdo e exige laparotomia para sua corre¢do. Schurink et
al (2001), avaliando 263 GEP, relataram 12 casos (4,6%) de vazamento ao redor
do tubo de gastrostomia, sendo quatro deles com peritonite. Outro estudo
também relatou 13 casos (9,6%) de vazamento intraperitoneal em 135 pacientes
submetidos a GEP, com seis 6bitos (4,4%) relacionados a esta complicagdo
(Petersen & Kruse 1997). Nestes dois ultimos estudos citados, foram utilizadas
técnicas diferentes (Técnica de Tragdo no primeiro e Técnica de Punc¢do no
segundo), porém ambos tém em comum o fato de ndo ter sido realizada
gastropexia. Existem controvérsias acerca do papel da gastropexia na prevenc¢ao
desta complica¢do. Thornton et al (2002) publicaram um estudo randomizado
comparando gastrostomias com ou sem gastropexia e ndo encontraram diferencas
em termos de vazamento ao redor do tubo de gastrostomia. Em contrapartida,
Tucker et al (2003) atribuiram a falta de gastropexia o fato de ter ocorrido
quatro casos (8%) de vazamento entre pacientes submetidos a gastrostomia sem
gastropexia, comparado a nenhum caso de vazamento entre os pacientes em que

a gastropexia foi executada.
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2.2.2. Lesao de visceras abdominais
Ao realizar uma gastrostomia com o estdmago pouco insuflado (Schrag et
al. 2007) ou diante da presenca de aderéncias por cirurgias prévias (Yamazaki et
al. 1999), ha risco de haver interposi¢cdo de visceras abdominais entre a parede
gastrica e a parede abdominal o que pode gerar lesdo iatrogénica. O cdlon é o
o0rgdo mais exposto a este risco (Friedmann et al. 2007) embora haja descrigdes
de lesdes de outros drgdos como figado (Fyock & Kethu 2009), bago e intestino

delgado, estes menos frequentemente acometidos.

2.2.3. Sindrome do sepultamento do anteparo interno

Na literatura de lingua inglesa ¢ designada buried bumper syndrome e
consiste na migra¢do do anteparo interno do tubo de gastrostomia para o interior
da parede gdastrica ou mesmo da parede abdominal. Esta migracdo pode ser
parcial, quando o alimento administrado ainda atinge a cavidade gastrica, ou
pode ser total, sendo manifesta como se o tubo estivesse obstruido, além de
haver sintomas dolorosos e/ou infecciosos no sitio cirurgico. E complicagdo tida
como pouco frequente, pois sua ocorréncia ¢ inferior a 3% conforme alguns
autores (Horbach et al. 2007, Usuba et al. 2007) contudo, pode atingir indices
superiores a 6% de acordo com outros relatos (Ma et al. 1995, Meine et al. 2007,
Lee & Lin 2008). E interessante observar que praticamente nio existe referéncia
a esta complicagdo quando sdo utilizados tubos balonados (Schapiro &
Edmundowicz 1996, Anagnostopoulos et al. 2003), sendo que, na literatura, ha

apenas um relato com este tipo de tubo de gastrostomia (Kim et al. 2006).

2.2.4. Infecciao de sitio cirurgico
A Técnica de Tracdo proposta por Gauderer et al, ¢ de facil execucdo e
seu uso ¢ disseminado mundialmente. Tem, contudo, a grande desvantagem de
estar associada a altos indices de infec¢do local. Isto decorre do fato de ser um
procedimento cirirgico potencialmente contaminado, ja que a introdu¢do do
tubo de gastrostomia se faz pela boca e pelo esdéfago. Em decorréncia da

contaminacdo bacteriana, esta técnica esta associada a indices de infeccdo
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superiores a 20% (Jain et al. 1987, Akkersdijk et al. 1995, Preclik et al. 1999,
Dormann et al. 2000b). Recentemente foram publicadas duas metandlises que
compilaram estudos randomizados conduzidos para avaliar o efeito da profilaxia
antimicrobiana nos indices de infec¢do de ferida em GEP feitas pela Técnica de
Tracdo. Ambas demonstraram que o uso de antibidotico profilatico reduz os
indices de infec¢do para cerca de 8% (Lipp & Lusardi 2006, Jafri et al. 2007).
Assim sendo, o uso de antibidticos ¢ recomendado por ocasido da realizacdo de
GEP pela Técnica de Tracdo.

Tanto na gastrostomia radiolégica quanto na GEP pela Técnica de Pun¢ao
ndo ha contaminag¢do do tubo de gastrostomia pela microbiota da boca, pois
ambas as técnicas sdo totalmente executadas por punc¢do percutdnea, com todos
os rigores de assepsia e anti-sepsia. Na tabela 1 sdo apresentados os indices de
infec¢do em séries ja publicadas, cujos valores oscilam entre 0 e 3,6%. Dentre
os estudos listados nesta tabela, observamos que alguns autores ndo fazem uso
de profilaxia antimicrobiana (Saunders et al. 1991, Foster et al. 2007, Shastri et

al. 2008).

Tabela 1. Infeccio de sitio cirtirgico associada a GEP pela Técnica de Puncio

Uso de Pacientes Infeccio Infeccao

Autor [ref] Ano antibioticos (n) (n)g (%Q)
Russell et al. 1984 N/D 28 1 3,6
Hashiba 1987 N/D 56 0 0,0
Deitel et al. 1988 Sim 28 0 0,0
Miller et al. 1989 Sim 330 0 0,0
Kadota et al. 1991 N/D 89 3 34
Saunders et al. 1991 Nao 136 1 0,7
Robertson et al. 1996 Sim 20 0 0,0
Maetani et al. 2003 Sim 29 0 0,0
Tucker et al. 2003 Sim 29 0 0,0
Dormann et al. 2006 Sim 46 1 2,2
Foster et al. 2007 Nio 149 5 3.4
Saito ef al. 2007 N/D 462 0 0,0
Toyama et al. 2007 Sim 30 1 3,3
Shastri et al. 2008 Sim 47 1 2,1
Shastri et al. 2008 Nio 46 1 2,2
Horiuchi et al. 2008 Sim 68 0 0,0

N/D, informac¢do ndo disponivel
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S6 existe um estudo randomizado para avaliar a necessidade do uso de
antibiotico nas gastrostomias realizadas por esta técnica (Shastri et al. 2008).
Apesar de ter concluido que ndo ha diferenga nos indices de infec¢do entre o
grupo que recebeu antibidtico e o grupo controle, trata-se de estudo com
pequeno numero de eventos e o seu poder (power) para descartar erro tipo II foi

muito baixo (3%).

2.2.5. Implante de neoplasia no sitio cirurgico

A Técnica de Tragdo proposta por Gauderer et al (1980), quando realizada
em pacientes com neoplasia maligna em atividade (de cabeg¢a e pescoco ou do
eso0fago), comporta um risco de causar implante tumoral no sitio cirurgico, por
contaminacdo direta, decorrente da passagem do tubo de gastrostomia pela
neoplasia. Varios relatos de casos descrevem esta grave complicacdo. Cappell
(2007) efetuou uma busca em diversas bases de dados disponiveis e apresentou
uma revisdo acerca deste assunto. Encontrou 44 casos de implante tumoral no
sitio cirurgico. Em todos, a localizacdo do tumor primdrio era na faringe ou no
esofago e surgiram apos trés meses da execu¢do da GEP. Em nenhum destes
casos fora empregada a Técnica de Puncdo. Mesmo considerando que possa
haver um viés de mensuracdo nesta analise, pois a quantidade de gastrostomias
realizadas pela Técnica de Pun¢do ¢ muito menor que o numero de gastrostomias
realizadas pela Técnica de Tracdo, é razoavel supor que a Técnica de Pungao
esteja associada a menor risco de implante tumoral, por ndo haver contato do
tubo de gastrostomia com o tumor, durante a sua execuc¢do. Cruz et al (2005)
avaliaram uma coorte de 218 portadores de cancer de faringe em atividade
submetidos a GEP pela Técnica de Tracdo e encontraram dois casos de implante

tumoral no sitio cirurgico, o que fornece uma estimativa de incidéncia de 0,92%.
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3. JUSTIFICATIVA

A GEP pela Técnica de Tragcdo ¢ amplamente utilizada em todo o mundo,
assim como no Brasil, entretanto alguns estudos evidenciam elevados indices de
infeccdo do sitio cirurgico (Dormann et al. 2000b, Horiuchi et al. 2008) e
também de implante tumoral com esta técnica (Cappell 2007).

Apesar de estar associada a baixos indices de infec¢do e de implante tumoral,
a Técnica de Puncdo é pouco utilizada. E possivel que esta baixa utilizagdo se
deva ao fato de haver maior dificuldade técnica na sua execucdo, especialmente
na etapa da gastropexia.

Este estudo se justifica pela necessidade de validar a GEP pela Técnica de
Punc¢do associada a uma nova variante técnica de gastropexia utilizando uma
agulha longa e curva, além da utilizacdo de sonda de Foley fabricada com latex.
Por ser uma variante técnica simples e de facil execuc¢do, pretende-se prestar
uma contribui¢do para tornar a realizacdo da Técnica de Pung¢ido tdo facil e
segura quanto a Técnica de Tracdo, aumentando assim a sua reprodutibilidade
nos centros que se propdem a realizar GEP. Além disso, deverdo ser mantidas ou
melhoradas as vantagens desta técnica de GEP que sdo: baixo risco de infecg¢do

cirurgica, baixo risco de implante tumoral, segurang¢a e baixo custo.
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4. OBJETIVOS

4.1. OBJETIVO GERAL

Descrever e validar um procedimento de GEP pela Técnica de Puncéo
que envolve uma nova variante técnica de gastropexia e o uso de tubos de
latex, além de demonstrar seus beneficios em relacdo aos indices de

infec¢do de sitio cirurgico.

4.2. OBJETIVOS ESPECIFICOS
a. Descrever uma nova variante técnica de gastropexia com agulha longa

e curva e demonstrar sua exequibilidade e seguranca.

b. Comparar a nova variante técnica de gastropexia (agulha longa e curva)
com a técnica de gastropexia utilizada anteriormente (duas agulhas

retas) em relacdo as complicagdes infecciosas.

c. Comparar tubos de latex com tubos de silicone em relacdo a

durabilidade, infec¢do, formac¢do de tecido de granulacdo e vazamento.
d. Comparar a GEP feita pela Técnica de Puncdo com a GEP feita pela

Técnica de Tragcdo, em relacdo a infec¢do de sitio cirurgico, através de

Revisdo Sistematica da literatura e Metanalise.
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5. METODOS

5.1. UNIDADE HOSPITALAR E POPULACAO DE ESTUDO

No ano de 2009 o Hospital Aratjo Jorge prestou atendimento a 337.242
pacientes, dos quais, 73% foram oriundos do sistema SUS. Neste ano, o Setor de
Aparelho Digestivo e o Setor de Cabeca e Pesco¢o atenderam respectivamente
7.590 e 10.930 pacientes. Estes dois Setores atendem a uma grande demanda de
portadores de cancer de esofago ou de cabeca e pescoco que necessitam de
gastrostomia durante seu tratamento. Até janeiro de 2003 as gastrostomias foram
executadas por cirurgia convencional e a partir deste ano, passaram a ser
realizadas majoritariamente por acesso endoscopico no Setor de Endoscopia
Digestiva.

O Setor de Endoscopia Digestiva do Hospital Aratjo Jorge conta com dois
médicos especialistas, Dr. Paulo Moacir O. Campoli e Dra. Daniela Medeiros M.
Cardoso, que participam da execucdo da totalidade das gastrostomias
endoscopicas do Hospital. O Setor também conta com um médico especialista
visitante, Dr. Fldvio Hayato Ejima, que participou das fases iniciais de
implantacdo das Técnicas de GEP utilizadas no Hospital Aratjo Jorge. No ano
de 2009 foram realizados 1.771 exames no Setor de Endoscopia Digestiva,

incluindo 110 gastrostomias.
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5.2. TECNICAS DE GEP
A GEP pela Técnica de Tragdo ndo ¢ utilizada na nossa Institui¢do por
trés motivos:
1. O sistema SUS ndo prové ressarcimento do custo do material necessario

para realizacdo desta técnica,

2. A totalidade dos pacientes € constituida de portadores de neoplasia
maligna e, portanto hd o permanente risco de ocorrer implante tumoral no
sitio cirurgico com esta técnica, o que deve ser evitado em decorréncia da

gravidade desta complicacgdo,

3. O elevado indice de infeccdo cirurgica com esta técnica constitui restri¢do
ao uso do método, especialmente em pacientes portadores de neoplasias de
cabeca e pescoco ou de esdfago, pela sua condigdo de desnutrigdo e

imunodepressao.

5.2.1. TECNICA DE PUNCAO E GASTROPEXIA COM DUAS AGULHAS RETAS

A partir de fevereiro de 2003 as gastrostomias que até entdo eram
executadas por laparotomia, passaram a ser realizadas por via endoscdpica
através da Técnica de Punc¢do. No periodo de fevereiro de 2003 a julho de 2004,
a gastropexia foi realizada por sutura transfixante conforme proposto por
Hashiba (1980), porém usando uma variag¢do técnica descrita por Kiser et al
(1999) que utilizavam duas agulhas retas (Figura 5). O trajeto pela parede
abdominal era obtido por sec¢do com bisturi e dissec¢do com tesoura (Figura 6)
e a introdu¢do do tubo de gastrostomia era realizada por pun¢do com trocarte
(Figura 7) conforme proposto por Jascalevich (1967) e ja& reproduzido por
diversos outros autores (Kadota et al. 1991, Morioka et al. 1995, Gomez et al.

2000).
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Neste periodo foram executadas 142 GEPs utilizando esta Técnica de
Punc¢do. Foram usados tubos de Foley feitos de latex e revestidos por uma fina
camada de silicone. Nao foi realizada profilaxia antimicrobiana. Morbidade
operatdria ocorreu em 13 casos (9,1%) dentre as quais quatro (2,8%) na forma
de infec¢do do sitio cirargico (Campoli et al. 2007a). Em quase metade dos
casos (46,5%), a GEP foi executada em pacientes com tumores irressecaveis de
cabecga e pescogo (Campoli et al. 2007b).

A gastropexia com duas agulhas retas (Figura 5) utilizada neste periodo,
traz consigo dois problemas. O primeiro ¢ a dificuldade técnica em realizéd-la. O
segundo, mais grave, ¢ que ha contato da al¢ca de polipectomia contaminada com
o fio de sutura estéril e este fator pode estar associado a maiores indices de
infecg¢do do sitio cirargico. Com o propoésito de solucionar estes dois problemas,
foi idealizado um novo método de gastropexia com agulha longa e curva, cujo

método estd descrito a seguir.
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5.2.2. TECNICA DE PUNCAO E GASTROPEXIA COM AGULHA CURVA

A partir de junho de 2004 a gastropexia passou a ser executada com uma
agulha de 7,6 cm de comprimento e 1/2 circulo de curvatura, montada em fio de
polipropileno 2 (Figura 8). O trajeto pela parede abdominal (Figura 6) e a
introducdo do tubo de gastrostomia (Figura 7) permaneceram sendo realizados

da forma jé relatada no tépico anterior.
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5.3. DELINEAMENTOS

Foram realizados quatro estudos cujos delineamentos estdo discriminados

abaixo:

a. Estudo descritivo e analitico da seguranca e exequibilidade de uma

nova variante técnica de gastropexia com agulha longa e curva.

b. Estudo com delineamento do tipo antes-e-depois (before-and-after
design), comparando duas técnicas de gastropexia (duas agulhas

retas versus uma agulha longa e curva).

c. Ensaio clinico randomizado comparando tubos de gastrostomia

feitos de materiais diferentes (latex versus silicone).
d. Revisdo sistematica e¢ metandlise de estudos comparativos e de

estudos observacionais comparando os riscos de infeccdo

periostomal entre as Técnicas de Punc¢do e de Tracgdo.
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6. RESULTADOS

Os

resultados estdo apresentados no formato de quatro artigos cientificos

conforme abaixo relacionados:

Artigo 1:

Artigo 2:

Artigo 3:

Artigo 4:

Assessment of safety and feasibility of a new technical variant of gastropexy for
percutaneous endoscopic gastrostomy: an experience with 435 cases

Paulo MO Campoli, Daniela MM Cardoso, Marilia D Turchi, Flavio H Ejima,
Orlando M Mota

BMC Gastroenterology 2009 (Publicado)

Peristomal infection in percutaneous endoscopic gastrostomy (PEG): a comparative
study of two gastropexy techniques in a before-and-after design
Paulo MO Campoli, Daniela MM Cardoso, Marilia D Turchi, Flavio H Ejima,

Orlando M Mota

Acta Gastroenteroldgica Latinoamericana (Submetido)

Clinical trial: a randomized study comparing the durability of silicone and latex

percutaneous endoscopic gastrostomy (PEG) tubes
Paulo MO Campoli, Daniela MM Cardoso, Marilia D Turchi, Orlando M Mota
Digestive Endoscopy (Publicado)

Meta-analysis: Effect of the Introducer Technique compared with the Pull Technique
on peristomal infection rate in percutaneous endoscopic gastrostomy

Paulo MO Campoli, Adriano AP de Paula, Luana G Alves, Marilia D Turchi
Endoscopy (Submetido)
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Abstract

Background: Percutaneous Endoscopic Gastrostomy (PEG) performed through the Introducer
Technique is associated with lower risk of surgical infection when compared to the Pull Technique.
Its use is less widespread as the fixation of the stomach to the abdominal wall is a stage of the
procedure that is difficult to be performed. We present a new technical variant of gastropexy which
is fast and easy to be performed. The aim of this study was to evaluate the safety and feasibility of
a new technical variant of gastropexy in patients submitted to gastrostomy performed through the
Introducer Technique.

Methods: All the patients submitted to PEG through the Introducer Technique were evaluated
using a new technical variant of gastropexy, which consists of two parallel stitches of trasfixation
sutures involving the abdominal wall and the gastric wall, performed with a long curved needle.

Prophylactic antibiotics were not used. Demographic aspects, initial diagnosis, indication, sedation
doses, morbidity and surgical mortality were all analyzed.

Results: Four hundred and thirty-five consecutive PEGs performed between June 2004 and May
2007 were studied. Nearly all the cases consisted of patients presenting malignant neoplasia, 79.5%
of which sited in the head and neck. The main indication of PEG was dysphagia, found in 346
patients (79.5%). There were 12 complications (2.8%) in || patients, from which only one patient
had peristomal infection (0.2%). There was one death related to the procedure.

Conclusion: Gastropexy with the technical variant described here is easy to be performed and
was feasible and safe in the present study. PEG performed by the Introducer Technique with this
type of gastropexy was associated with low rates of wound infection even without the use of
prophylactic antibiotics.
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Background

Percutaneous Endoscopic Gastrostomy (PEG), described
in 1980 [1,2], has replaced Conventional Surgical Gas-
trostomy as it has proved to be more advantageous. Its
use, therefore, has grown rapidly in daily clinical practice

3]

Several technical variants have been described for per-
forming PEG, with the one proposed by Gauderer et al [1]
topping the list in the majority of centers. Known as the
Pull Technique, it is easy to be performed and quite safe.
Through this technique, the gastric tube (G-tube) is pulled
through the mouth and the esophagus, which results in an
increased risk of peristomal infection [4,5], despite the
routine use of antibiotic prophylaxis, as is the risk of
tumoral implantation in the surgical wound in patients
presenting malignant tumors [6].

There is a technical variant, named the Introducer Tech-
nique, in which the G-tube is introduced by means of per-
cutaneous punction in an attempt to avoid its passage
through the mouth. It can be performed under radiologi-
cal [7] or endoscopic [2,8-13] guidance and also offers the
great advantage of low risk of peristomal infection, which
renders the use of prophylactic antibiotics unnecessary
[7,8,14]. This technique is also associated with low risk of
tumor wound implantation [15]. A lower risk of infection
and lower risk of tumor implantation has motivated sev-
eral authors to use the Introducer Technique instead of
using the Pull Technique for PEG [4,6,8,15,16].

The Introducer Technique almost always involves a stage
in which the stomach is fixated to the abdominal wall
(gastropexy). For such fixation, T-fasteners [7,16,17], Fog-
arty catheters [18] or stitches [2,5,8-11,14,19,20] can be
used. The use of stitches was first described by Hashiba in
1980 [2]. In 1999, Kiser et al [10] reported gastropexy per-
formed with two straight needles, a method used by us
until June 2004 [8]. Several authors [5,9,11,14,20] have
recently described the use of a device that also contains
two straight needles for the easier performance of gas-

tropexy.

We have recently published a successful series of 142 cases
[8] of PEGs with an Introducer Technique variant which
employs stitches with straight needles in order to fixate
the anterior gastric wall to the abdominal wall, followed
by the introduction of a G-tube by means of a percutane-
ous punction.

The present study describes a new technical variant of gas-
tropexy which uses a long curved needle. It aims to inves-
tigate the feasibility and safety of the procedure.

http://www.biomedcentral.com/1471-230X/9/48

Methods

Patients

We studied all patients referred to perform PEG in a terti-
ary cancer hospital between June 2004 and May 2007.

Exclusion criteria comprised patients with Body Mass
Index (BMI) > 30 kg/m?, those on whom PEG was per-
formed without gastropexy once the stomach was ade-
quately fixated to the abdominal wall as well as those on
whom PEG could not be performed.

Almost all the procedures were performed in the endos-
copy room, with patients under conscious sedation and
monitored by a pulse oximeter. Supplementary oxygen
was used when necessary. Olympus GIF-V video gastro-
scope and Olympus CV-100 video processor were used
(Olympus America Inc., Melville, New York, USA). All the
procedures were performed by three authors specialized
in digestive endoscopy and with experience in interven-
tional endoscopic techniques.

Endoscopic dilation was attempted when stenosis was
present and whenever possible performed with Eder-
Puestow dilators. Prophylactic antibiotics were not used.
All the patients were fed through the G-tube on the same
day of the procedure.

An informed consent was obtained from all patients and
this study was approved by the Ethical Institutional
Review Board.

Suture method

Following a thorough endoscopic examination, the
patient was placed in the supine position with upper
limbs restraint. The insertion point was identified by tran-
sillumination and palpation of the abdominal wall. By
using an aseptic technique along with lidocaine-induced
local anesthesia, a stitch was employed involving the
abdominal wall and the anterior gastric wall under endo-
scopic guidance (Figures 1a, b and 1c). A 7.6 cm-long nee-
dle of 1/2 circle curvature and polypropylene thread was
used (B. Braun Medical Products, Aesculap Division, Tut-
tlingen, Germany). This same procedure was repeated and
another U-shaped stitch was used parallel to the first stitch
(Figure 1d). These two stitches provided the fixation of the
anterior stomach wall on the abdominal wall.

Gastric tube introduction technique

Abdominal Wall Path

A cutaneous incision between the two stitches was per-
formed, under local anesthesia with lidocaine (Figure 2a)
and a tissue dissection with surgical scissors was made in
order to reach the gastric wall without perforate it (Figure
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Suture method. Transfixation suture with curved needle involving the abdominal and the gastric wall, performed under
endoscopic guidance (Figures la, b and I c). A second transfixation U-shaped stitch was employed in parallel with the first one

(Figure 1d).

Trocar Puncture

A metal trocar proper designed for PEG was used. A trocar
puncture was performed through the path in order to
reach the gastric cavity (Figure 3a). The trocar was
removed and an external metal sheath with a longitudinal
fenestration stayed in the path (Figure 3b).

Gastric Tube Introduction

A G-tube (16 Fr) was introduced through the sheath (Fig-
ure 3c) and the balloon was inflated (Figure 3d). The
sheath was removed and disconnected from the G-tube
through the longitudinal fenestration (Figure 3d).

Video
Watch the video containing the described procedure. [see
Additional file 1].

Follow up
The patients received daily dry dressing and the gas-
tropexy stitches were removed between postoperative

formed whenever needed. Wound infection evaluation
was provided in all cases.

Analyzed parameters

The feasibility of the procedure was evaluated through the
percentage of success in the performance of gastropexy
among the cases included in the study.

To evaluate the safety of the method the complications
were classified into two categories: minor and major com-
plications. Minor complications were the ones which
occurred during the procedure and were solved with no
need of additional intervention. The major complications
needed additional interventions or added risk to the
patients. The safety was also evaluated by procedure
related mortality.

Results
Patients’ profile
During 36 months 515 patients were referred to the

days 10 and 12. The G-tube removal or changing was per- 26Endosc0py Unit to have PEG and 44 were excluded from
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Figure 2

Gastric tube introduction technique — abdominal wall
path. A cutaneous incision was made between the two
stitches (Figure. 2a) and afterwards a path was made through
the abdominal wall by using Metzenbaum scissors without
puncturing the gastric wall (Figure. 2b).

the present study. The main reason for not performing
this procedure was non dilatable stenosis (Table 1).

Among the 435 patients where curved needle gastropexy
was performed (Figure 4), a clear predominance of the
male gender was observed (4.4:1) and the mean age was
58.8 (8 - 99 years old). The vast majority of patients had
malignant neoplasias with predominance of head and
neck tumors (79.5%), followed by esophagus tumors
(17.0%) and lung tumors (2.1%). Only six patients pre-
sented neurological disorders (Table 2). The main indica-
tion for the procedure was dysphagia in 346 patients
(79.5%), followed by other indications listed in Table 2.

In four patients the procedure had to be performed under
general anesthesia in the surgery room. In the other
patients the PEG was performed in the endoscopy room
and the conscious sedation was obtained with doses of
midazolam ranging from 0 to 13 mg with a median of 4
mg (interquartile range, 3-5) associated or not with doses
between 0 and 130 mg with a median of 40 mg (inter-
quartile range, 30-50) of meperidine.

http://www.biomedcentral.com/1471-230X/9/48

In 37 patients peptic ulcer was diagnosed (gastric or duo-
denal). Successful endoscopic dilation was performed in
24 patients. Nine patients were diagnosed as having a sec-
ond synchronous neoplasia during the performance of
PEG. Four patients had tracheoesophageal fistula. Two
patients had previous partial gastrectomy.

Feasibility Evaluation

Among the 471 patients included, gastropexy was not per-
formed in 36 of them through the method described in
this study as the curved needles were unable to reach the
gastric cavity due to excessively thick abdominal walls. In
this group of patients, gastropexy was performed with two
straight needles.

The remaining four hundred and thirty five suture-based
PEGs were performed with the new curved-needle
method described, representing a success index of 92.4%
(Figure 4).

Safety Evaluation

Among the 435 patients in whom gastropexy was per-
formed with a curved needle, morbidity consisted of 12
events (2.8%) in 11 patients. Minor complications
occurred in 7 patients and consisted of four cases of gastric
wall bleeding which were observed during the procedure
and controlled with local measures and three cases of res-
piratory failure controlled with the habitual measures of
ventilatory assistance and the use of naloxone or flumaze-
nil.

Five major complications occurred in four patients. Sec-
tion of the gastric wall caused by the thread of the first
stitch occurred in one patient and resulted in pneumoper-
itoneum. Laparotomy was necessary to conclude the gas-
trostomy. The second patient started with abdominal pain
on the postoperative period and a large pneumoperito-
neum was identified. This patient underwent surgery with
no other findings. The third patient evolved with a gastro-
cutaneous fistula closed after changing the G-tube for a
Dobbhoff tube. The fourth patient presented wound
infection (0.2%) on the first postoperative week. This
patient received oral antibiotic with good outcome and
resolution of the infection. This same patient developed
wound leakage on postoperative day 50 due to severe mal-
nutrition and cancer cachexia and died. There were one
procedure-related death (0.2%), as described above.

Discussion

This study presents a high success rate of a simple and safe
technical variant of the gastropexy during PEG, in patients
with malignant diseases. Moreover, in this study this pro-
cedure was associated with a low surgical infection rate.
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Figure 3
Gastric tube introduction technique — trocar puncture and gastric tube introduction. The gastric wall was punc-
tured with a trocar introducer with a peel-away sheath (Figure. 3a and 3b), the G-tube was introduced through the sheath (Fig-
ure. 3c), the balloon was then inflated and the sheath was removed (Figure. 3d).

The low wound infection rate is the great advantage of the
Introducer Technique. Pull Technique PEG performed
with antibiotic prophylaxis has wound infection rates
around 8% [21,22]. On the other hand, the series already
published which used the Introducer Technique are pre-

Table I: Exclusion criteria from the present study of 44 patients
referred to the Endoscopy Unit to perform PEG*.

Causes number %
BMI** > 30 kg/m? 3 6.8
PEGs suture-free technique 6 13.6
PEGs could not be performed
Non dilatable stenosis 26 59.1
Neoplasias affecting stomach 3 6.8
Gastric ulcer perforation 2 4.5
Patients with ascites 2 4.5
Partial gastrectomy | 2.3
Respiratory failure associated to supine position | 23

*PEG, Percutaneous Endoscopic Gastrostomy
**BMI, Body Mass Index

sented in Table 3 and the pooled of available studies
shows an infection rate of 1.4% (ranging from 0 to 3.6%).

The cases presented here were performed using this Intro-
ducer Technique, and even without using the prophylactic
antibiotics, the peristomal infection rate was as low as
0.2%.

There are few studies comparing Pull Technique and
Introducer Technique.

Three non-randomized studies with a small number of
cases have compared the Pull Technique with the Intro-
ducer Technique. Deitel et al [23] reported that the Intro-
ducer Technique was not associated with peristomal
infection, whereas Tucker et al [16] concluded that the risk
of complications was significantly lower with this tech-
nique. The third study published recently showed that the
Introducer Technique was associated with lower risk of
peristomal infection, lower risk of aspiration pneumonia
and lower postoperative hospital stay [20].
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Table 2: Clinical features and morbimortality of 435 patients
submitted to PEG* with curved needle.

Variable number %
Gender
Male 354 8l.4
Female 8l 18.6
Baseline disease
Head/Neck neoplasia 346 79.5
Esophagus neoplasia 74 17.0
Lung neoplasia 9 2.1
Neurologic disease 6 1.4
Indication
Dysphagia 346 79.5
Preoperative 57 13.1
Salivary fistula 22 5.1
Nasal regurgitation 10 23
Minor complications
Bleeding 4 0.9
Respiratory failure 3 0.7
Major complications
Pneumoperitoneum 2 0.5
Leakage 2 0.5
Wound infection | 0.2
Mortality | 0.2
*PEG, Percutaneous Endoscopic Gastrostomy
515 patients were
referred for PEG
l——— | EXCLUDED
44 patients
INCLUDED
471 patients
1 ]
SUCCESS (92.4%) FAILURE (7.6 %)
435 PEGs technique with 36 PEGs technique with
curved needle two straight needles

Figure 4

Distribution of patients referred for PEG.
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Two studies that compared the two techniques through a
prospective and randomized trials were lead by Maetani et
al [4] and Horiuchi et al [5]. They found that the risk of
peristomal infection was lower when the Introducer Tech-
nique was used.

In the present study major and minor complications
occurred in a small number of cases with few repercus-
sions for patients, yielding a morbidity rate of 2.8% and
an acceptable mortality rate of 0.2%. We have a historical
control group [8] in which gastropexy was performed with
two straight needles in 142 patients and the morbidity
rate was 9.1% and the mortality was 0.7%. Most authors
use device with two straight needles upon the perform-
ance of gastropexy [5,9,11,14,20] and described a mor-
bidity ranging from 0 to 6.7% and a mortality rate varied
from 0 to 2.9%. The results of our study support the
premise that gastropexy performed with curved needles is
a safe procedure. Gastropexy as presented here is a more
simple option which is easy to perform and uses surgical
suture material routinely available in the surgical room.

The technical variant presented here is also feasible
because a high success index was obtained (92.4%). The
majority of failure procedures were due to not reaching
the gastric cavity with the curved needles, and these situa-
tions were solved with the use of straight needles as
described in other study [8].

One limitation of the present study is that feasibility and
safety were not evaluated in relation to a control group in
which gastropexy would be performed with two straight
needles. Another limitation is that the population studied
was almost entirely composed of patients with malignant
neoplasias and BMI < 30 kg/m? and the validity of the
method in populations with neurological diseases and
different BMI profiles needs to be evaluated. Another dis-
advantage of this new technical variant of gastropexy is
that it can only be used in patients evaluated by endos-

copy.

Conclusion

The new gastropexy technical variant presented in this
study has proven to be feasible and safe. This technique
yielded low rates of peristomal infection and made unnec-
essary the use of prophylactic antibiotics.

List of abbreviations
PEG: Percutaneous Endoscopic Gastrostomy; G-tube: gas-
tric tube; BMI: Body Mass Index.
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Table 3: Published series of PEGs by the Introducer Technique

http://www.biomedcentral.com/1471-230X/9/48

Author [ref] Year Gastropexy Antibiotics N Infection Infection
(N) (%)
Russell TR [12] 1984 No N/A 28 | 3.6
Hashiba K [19] 1987 Suture N/A 56 0 0.0
Kadota T [13] 1991 No N/A 89 3 34
Robertson FM [18] 1996 Fogarty Yes 20 0 0.0
Tucker AT [16] 2003 T-fastener Yes 29 0 0.0
Maetani | [4] 2003 No Yes 29 0 0.0
Dormann AJ [9] 2006 Suture Yes 46 | 2.2
Saito M [11] 2007 Suture N/A 82 0 0.0
Campoli PMO [8] 2007 Suture No 142 4 2.8
Toyama Y [20] 2007 Suture Yes 30 | 33
Foster M [17] 2007 T-fastener No 149 5 34
Shastri YM [14] 2008 Suture Yes 47 | 2.1
Shastri YM [14] 2008 Suture No 46 | 22
Horiuchi A [5] 2008 Suture Yes 68 0 0.0
Current series 2008 Suture No 435 | 0.2
Pooled 1,296 18 1.4
[95%Cl: 0.9-2.2]
N/A, information not available
Cl, Confidence Interval
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Peristomal infection in percutaneous endoscopic gastrostomy
(PEG): a comparative study of two gastropexy techniques in a

before-and-after design

Summary

Introduction: Percutaneous endoscopic gastrostomy (PEG) performed using
the Pull technique is associated with a high rate of surgical infections. When
PEG is performed using the Introducer technique, a lower rate of infection is
seen. However, this technique can pose technical difficulties during
gastropexy. Gastropexy using two straight needles, our initial method, causes
the snare to be in contact with the sterile suture. We have recently used an
original gastropexy technique performed with a long curved needle in which
there is no contamination of the sterile suture. The aim of this study is to
compare the rates of infection observed with these two methods of

gastropexy.

Methods: The Introducer technique was performed in all patients with two
different gastropexy techniques used during two separate, consecutive
periods. Antibiotic prophylaxis was not used during either procedure. Any
surgical infections were treated with local wound care and/or antibiotic
therapy with treatment based on the severity of the infection. The surgical

infection rates in each group were compared.

Results: Group I consisted of 142 patients who underwent gastropexy with
two straight needles, and Group II consisted of 435 patients on whom
gastropexy was performed with a curved needle. The infection rates found in

Groups I and II were 2.8% and 0.2%, respectively (p=0.03).
Conclusions: Gastropexy performed with a curved needle was associated

with a lower rate of infection when compared to gastropexy performed with

two straight needles.
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Introduction

Percutaneous endoscopic gastrostomy (PEG), first described in 1980 by
two independent centers,"” ? is currently the safest and most common way of
performing a gastrostomy. According to the technique proposed by Hashiba'
(known as the Introducer technique), the gastrostomy tube is inserted directly
into the stomach and involves a stage in which the stomach is fixated to the
abdominal wall (gastropexy). This technique failed to gain popularity,
however, likely due to its technical complexity.

In contrast, the procedure proposed by Gauderer et al.” gained wide
acceptance because it is easy to perform and results in good outcomes.’
Despite its suitability, Gauderer’s technique (known as the Pull technique), is
less than optimal in that the gastrostomy tube is pulled through the mouth,
resulting in a high risk of peristomal infections. If antibiotics are
administered, the rate of surgical infection associated with this technique is
8.7%; however, the rate can be as high as 26% if antibiotic prophylaxis is not
used.* ° In addition, Gauderer’s technique is associated with a non-negligible
risk of tumor implantation at the surgical site in patients with esophageal or
head and neck cancers.®

Hashiba’s Introducer technique,' has undergone several important
changes that have made the procedure easier to perform.”'? The Introducer
technique has several advantages, including its low risk of infection and the
fact that it does not put patients with malignant neoplasia at risk of tumor
implantation.® In our institution, a large cancer center, the Introducer
technique for gastrostomy has been used since 2003, because the majority of
our patients needing a gastrostomy have malignant neoplasia. More than 500
PEG using two straight needles or long curved needle for fixation of the
stomach to the abdominal wall have been performed at our institution, in a
five years period. The present study compares the rates of surgical infection

between these two methods of gastropexy in an oncology center in Brazil.
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Patients and methods

Consecutive patients who underwent successful PEG placement
between 2003 and 2007 were enrolled. Informed consent was obtained from
all patients, and the study was approved by the Ethical Institutional Review
Board. The Introducer technique was performed on all patients, and two
different methods of gastropexy were used during two separate, consecutive
periods.

From February 2003 to July 2004, 142 patients (Group I) underwent
PEG with fixation of the stomach to the abdominal wall performed using a
technical variant'® of the method proposed by Kiser et al.'* This method uses
two straight needles (Figure 1), and the technical variant requires the snare to
be in contact with the sterile suture. One of the needles has a strand of 2-0
nylon suture and the other has a loop made with the nylon suture (Figure 1a).
A polypectomy snare is used to bring the loose suture into the interior of the
loop (Figures 1b and 1c). After appropriate capture, the whole set is taken
out so as to obtain a U-shaped suture (Figures 1d and le). Additional
technical details on this series of cases have been described elsewhere.'’

Despite being difficult to perform, this method produces good results.

=5 =5
=5

Figure 1. Suture method. Two long needles were used to puncture the gastric wall (Figure
1a). The loose suture was attached by the snare (Figure 1b) and brought into the loop
(Figure 1c). The loose suture was held by the loop and brought back to the skin (Figure 1d)
in order to make a transfixion stitch in the form of a “U”. This procedure was repeated to
make another stitch next to the first one (Figure 1e).
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From June 2004 to May 2007, 435 patients (Group II) underwent PEG
with gastropexy performed using a long curved needle to place two suture
stitches, which transfix the abdominal and gastric walls (Figure 2). For this
procedure, patients with a body mass index (BMI) > 30 kg/m* were excluded.
In addition to being easier to perform, this technical variant does not require
contact of the sterile suture with any endoscopic accessory. A previously
published study on the safety and feasibility of this technique for gastropexy

during PEG demonstrated remarkably low infection rates.'’

— — 7 — - ,
. : * :
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Figure 2. Suture method. Transfixation suture using a curved needle for the abdominal and
gastric walls, performed under endoscopic guidance (Figures 2a, 2b, and 2c). A second
transfixation U-shaped stitch was placed parallel to the first stitch(Figure 2d).

The remainder of the procedure was performed using the Introducer
technique. The balloon gastrostomy tube was positioned with the help of a
metal trocar (Figures 3 and 4). Neither group received antibiotic
prophylaxis. Dressings were changed daily wuntil 10 to 12 days
postoperatively, when the stitches were removed. Surgical site infections
were treated with local care and antibiotics, based on the severity of the

infection.
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Figure 3. Gastric tube introduction technique, abdominal wall path. A cutaneous
incision was made between the two stitches (Figure 3a), and afterwards a path was made
through the abdominal wall by using Metzenbaum scissors without puncturing the gastric
wall (Figure 3b).

2y >

Figure 4. Gastric tube introduction technique, trocar puncture and gastric tube
introduction. The gastric wall was punctured with a trocar introducer with a peel-away
sheath (Figures 4a and 4b). The G-tube was introduced through the sheath (Figure 4c); the
balloon was then inflated, and the sheath was removed (Figure 4d).

Either Yates-corrected chi-square or Fisher exact tests, whichever was
deemed the most appropriate, were used to compare categorical variables.
Continuous variables were compared using Student t-test. All analyses were

two-tailed. P values less than 0.05 were considered to be significant.
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Results

Of the 577 patients, 568 (98%) had a malignancy, mainly esophageal or
head and neck cancers. The ratio of male to female patients was 4.2:1. The
majority of procedures were performed in the digestive endoscopy room,
under conscious sedation and monitored with pulse oximetry. Of the 577
patients, 166 (28.8%) underwent the procedure on an outpatient basis.

Table 1 shows the baseline characteristics of the two groups. There
were no significant differences between the two groups regarding the sex or
age of the patients or in the indications for the procedure. However, the
percentage of patients with head and neck tumors was significantly higher in
Group II compared with Group I. The main findings on endoscopy were
stenosis, active peptic ulcer, and tracheoesophageal fistula; the differences in

the frequency of these findings between the two groups did not reach

statistical significance.

Table 1. Patient Baseline Characteristics.

Variable Group [ Group I p-value
(n=142) (n =435)
Sex
Male 113 (79.6%) 354 (81.4%) p=0.72
Female 29 (20.4%) 81 (18.6%)
Age
Mean (SD) 60.0 (12.71)  58.8(12.42) p=0.32
Indication
Dysphagia 111 (78.2%) 346 (79.5%) p=0.82
Others indications 31 (21.8%) 89 (20.5%)
Baseline disease
Head and neck cancer 98 (69.0%) 346 (79.5%) p=0.01
Esophageal cancer 33 (23.3%) 74 (17.0%) p=0.12
Others diseases 11 (7.7%) 15 (3.5%) p=10.06
Main endoscopic findings
Stenosis 12 (8.4%) 24 (5.5%) p=0.29
Peptic ulcer 7 (4.9%) 37 (8.5%) p=0.23
Tracheoesophageal fistula 4 (2.8%) 4 (0.9%) p=0.21

Abbreviations: SD, standard deviation
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Procedure-related morbidity was significantly lower in Group II than in
Group I, primarily due to significantly lower risks of surgical site infection
(odds ratio [OR]=0.08, 95% confidence interval [CI], 0.01-0.72; p=0.03) and
respiratory depression (OR=0.16, 95%CI, 0.04-0.64; p=0.02) (Table 2). There
was one procedure-related death in each group; however, the observed

percent difference did not reach statistical significance.

Table 2. Rates of Morbidity and Mortality.

Group | Group II p-value
(n=142) (n =435)

Morbidity 13 (9.1%) 12 (2.8%) p=0.003
Surgical infection 4 (2.8%) 1 (0.2%) p=0.03
Respiratory depression 6 (4.2%) 3 (0.7%) p=0.02
Other 3(2.1%) 8 (1.8%) p=0.99

Mortality 1 (0.7%) 1 (0.2%) p=0.86

Discussion

The present study suggests that gastropexy performed with a curved
needle (Group II) was associated with lower morbidity when compared with
gastropexy performed with two straight needles (Group I). Respiratory
depression was the major complication and occurred in a significantly higher
percentage of patients in Group I. In 3 of the 6 cases of respiratory
depression in Group I, a tracheotomy was performed while the patient was
still in the endoscopy room. These patients had a large tumor volume
affecting the larynx and had a borderline need for tracheotomy prior to the
procedure. Gibson et al.'® described this complication and expressed the
importance of identifying those patients already facing respiratory
difficulties and referring them for tracheotomy before performing PEG. In the
present study, the lower rate of respiratory depression among patients that
underwent gastropexy with the use of curved needles (Group II) may be due
to experience gained by the endoscopy team in identifying patients at risk
and referring them for tracheotomy before performing PEG.

The overall surgical infection rate was low in both groups. These

results were achieved without the use of antibiotic prophylaxis and are
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consistent with rates reported elsewhere when PEG is performed using the

1. 1719 1y addition, the rates reported in our study

Introducer technique.'”:
were lower than those reported when PEG is performed using the Pull
technique, even when antibiotic prophylaxis is used.* > 2°

When the rates of infection were compared between Groups I and II,
the latter group had a significantly lower risk of surgical infection. The lower
rate of surgical infection in Group Il may be attributed to the gastropexy
technique used. The absence of contact of endoscopic accessories with the
sterile suture and the ease of performance of the procedure may be
explanations for this lower rate of surgical infections in Group II. There is,
however, the possibility that the lower infection rate achieved in Group II
may be due to other, confounding factors not identified in this study.

Several authors who use the Introducer technique, both

2! and radiologically,”> have deemed the use of antibiotic

endoscopically'"
prophylaxis unnecessary. To the best of our knowledge, at the present, there
is only one published randomized trial evaluating this issue with the
Introducer technique.'’ In this trial, the authors did not find any difference in
the infection rate between cases that received antibiotic prophylaxis (49
patients) and those that did not (48 patients). It must be noted, however, that
this study had a low number of events and, therefore, may have had too low a
power to detect a difference (i.e., a type II error). Randomized studies on the
use of the Introducer technique that have an adequate number of patients are
needed to determine if antibiotic prophylaxis is necessary.

The main limitation of the present study is that a comparison was made
to a historic group (Group I), which consisted of patients undergoing PEG at
the beginning of the learning process. Another potential limitation of this
study is that obese patients were excluded from Group II, possibly resulting
in an underestimation of infection rates in these patients. However, it is
important to point out that only three patients (0.7%) were excluded from
Group II because they had a BMI > 30 kg/m?*."”

The results of this study are evidence that PEG with the Introducer
technique is associated with lower infection rates than procedures using the

technique proposed by Gauderer et al.? Furthermore, this study supports the
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suggestion that antibiotic prophylaxis is unnecessary when the Introducer

technique is used.

In conclusion, the present study suggests that gastropexy performed

with the technique that uses a curved needle is associated with a lower rate of

surgical infections when compared to the gastropexy technique that uses two

straight needles.
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CLINICAL TRIAL: A RANDOMIZED STUDY COMPARING THE DURABILITY

OF SILICONE AND LATEX PERCUTANEOUS ENDOSCOPIC
GASTROSTOMY TUBES

PaurLo CampoLL? DANIELA CARDOSO,! MARILIA TURCHI> AND ORLANDO MoOTA?

'Department of Gastrointestinal Endoscopy and *Gastrointestinal Surgery, Araujo Jorge Hospital, and *Institute of
Tropical Pathology and Public Health, Federal University of Goias, Goias, Brazil

Background: The use of percutaneous endoscopic gastrostomy (PEG) for nutrition support is increasing worldwide, but few
studies have evaluated the durability of and complications related to the different materials used to manufacture gastros-
tomy tubes. Latex PEG tubes are widely used in our clinical setting, but no studies have compared their durability with
silicone PEG tubes. The aim of the present study was to compare the durability of latex tubes with the durability of silicone
tubes.

Patients and Methods: A randomized clinical trial was conducted in patients with head and neck cancer with indications for
PEG. Sixty patients were randomized to receive either latex or silicone PEG tubes and followed up for 90 days. The analyzed
outcomes were duration, peristomal infection, granulated tissue formation, and leakage around the tube.

Results: The durability of silicone PEG tubes was significantly greater than the durability of latex PEG tubes. The survival
curves showed that silicone PEG tubes lasted twice as long (hazard ratio =2.0,95% confidence interval = 1.1-3.7, P =0.01).
No differences were found with regard to rate of peristomal infection, granulated tissue formation, or leakage.
Conclusion: Silicone PEG tubes are associated with a reduced need for replacement (attributable to higher durability)

compared with latex PEG tubes.

Key words: biocompatible materials, nutrition therapy, percutaneous endoscopic gastrostomy.

INTRODUCTION

Since it was described in 1980,'* the use of percutaneous
endoscopic gastrostomy (PEG) has grown rapidly in daily
clinical practice.” Among several technical variations of PEG,
the one proposed by Gauderer ef al. is the most widely used.'
Named the Pull Technique, it is easy to perform and very safe.
In this technique, however, the gastric tube is pulled through
the mouth, resulting in an increased risk of peristomal infec-
tion,** despite the use of prophylactic antibiotics. The tech-
nique also has the risk of inadvertent tumor implantation in
surgical wounds of patients with malignant tumors.

Another variation of PEG is the Introducer Technique, in
which the gastrostomy is performed by percutaneous punc-
ture, avoiding the tube passage through the mouth. This tech-
nique is associated with a low risk of infection” and tumor
implantation.” These advantages have motivated several
authors to use the Introducer Technique rather than the Pull
Technique.* 6810

A large number of studies have investigated several PEG-
related aspects. However, the literature regarding the dura-
bility of and the complications associated with gastrostomy
tubes is sparse.'"'> Gastrostomy tubes may be made of several
different materials. The clinical and economic implications of
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tube durability, cost, and complications are important and
should be investigated further. Only three published studies
(one retrospective study" and two randomized studies''*)
have compared the durability and complications of silicone
PEG tubes and polyurethane PEG tubes. None of the afore-
mentioned randomized studies demonstrated differences in
durability between these two types of tubes.

In our institution, PEG is successfully performed using the
Introducer Technique® with a silicone-coated latex Foley
tube. Despite its low cost, this is a short-lived tube, which
demands frequent replacements. No studies have compared
latex PEG tubes with pure silicone PEG tubes. We hypoth-
esized that pure silicone PEG tubes would last longer than
latex PEG tubes, and we designed the present comparative
study to assess the differences in durability between these
two materials. In addition, this study compared peristomal
infection rate, granulated tissue formation, and leakage
between the two types of tubes.

METHODS
Study design and randomization

We conducted this prospective, open-label, randomized clini-
cal trial at an oncology reference center in Brazil. Random-
ization was based on a permuted blocks procedure using a
computer-generated random number sequence with alloca-
tion concealment by sequentially numbered, sealed opaque
envelopes. The allocation proportion was 1:1. The study

Digestive Endoscopy © 2010 Japan Gastroenterological Endoscopy Society



protocol was approved by the institutional review board, and
written informed consent was obtained from all patients
before enrollment in the study.

Patients

The inclusion criteria were patients aged 18 or older with
head and neck cancer, an Eastern Cooperative Oncology
Group (ECOG)" performance status score <2, a body mass
index (BMI) = 25 kg/m? and indication of gastrostomy for
nutritional support. Patients who were unable to undergo
PEG (trismus, partial gastrectomy, and non-dilatable steno-
sis) were excluded from the study.

Interventions

To achieve comparability, patients were randomized to
receive either silicone-coated latex tubes (16 Fr Foley cath-
eters; Medical Goldman, Siao José, SC, Brazil) or pure
silicone tubes (14 Fr Gastrostomy Feeding Tube; Kimberly-
Clark, Roswell, GA, USA). The type of tube was only dis-
closed upon the introduction of the tube during the PEG
procedure. All of the procedures were performed in the
endoscopy room, with patients under conscious sedation and
monitored by a pulse oximeter. Prophylactic antibiotics were
not administered. The Introducer Technique was used with
all patients. Procedural details have been published else-
where® and are available in full text and video at http://
www.biomedcentral.com/1471-230X/9/48.  Following  the
placement of the gastrostomy feeding tube, the patients were
told to return for follow up after 7, 14, 28, 60, and 90 days.

Outcomes

The main outcome was the duration of the gastrostomy tube,
measured from the date it was inserted until its first exchange
or withdrawal for any reason. Such situations could occur
under the following four conditions: the patient is alive with
the tube in situ, the patient dies with a well-functioning tube,
the patient regains the ability to eat by mouth, or the tube
malfunctions by balloon deflation, obstruction, or deterio-
rated connection.

The secondary outcomes of the study were peristomal
infection rate, granulated tissue formation, and leakage
around the gastrostomy tube. The determination of peris-
tomal infection was based on the description by Akkersdijk
et al.' Mild infection was defined as hyperemia >20 mm in
diameter with or without suppuration and severe infection in
the case of systemic infection (fever or leukocytosis). Granu-
lated tissue was defined as new connective tissue and fine
blood vessels of any size surrounding the gastrostomy tube.
Leakage was defined as any outflow of gastric fluids around
the tube.

Statistical analysis

Sample size estimation was based on a study by Sartori
et al.,”* which reported the need to replace a malfunctioning
silicone PEG tube in 38% of cases. Because of the lack of
data regarding the durability of latex tubes, we estimated that
latex tubes would present a malfunctioning rate that is twice
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as high as silicone tubes (relative risk [RR]=2.0). We esti-
mated that 60 patients (30 in each group) would be necessary
to yield 80% power to detect significant durability differ-
ences with an alpha level of 0.05. Continuous variables are
expressed as mean * standard deviation (SD), and categori-
cal variables are expressed as absolute numbers and percent-
ages. Proportions were compared using the x-test or Fisher’s
exact test, and continuous variables were analyzed using the
Student’s ¢-test. The cumulative risks of the primary outcome
were estimated separately for each group using the Kaplan—
Meier procedure'” and were compared across groups using
the log-rank test. Statistical analyses were performed using
spss software, version 13.0 (spss, Chicago, IL, USA). The
primary outcome events were measured from the date of
PEG insertion to the date of replacement or removal of the
tube. Observations were censored when the patient died or
was lost to follow up.

RESULTS

Sixty patients were randomized, thirty in each group. The
mean age at PEG insertion was 59.2years (range,
39-85 years). The study population consisted of 83% men.
Baseline characteristics are presented in Table 1. The two
groups had similar characteristics (P > 0.05) with regard to
age, gender, ECOG performance status, BMI, anatomical
site, indication, active cancer, and enrollment setting (i.e.
inpatient or outpatient).

Several forms of acid peptic disease were found during
endoscopy, but they were evenly distributed across the two
study groups. Only four cases experienced bleeding during
the PEG procedure, all of which were managed with conser-
vative measures. One case experienced respiratory failure,
which was also managed with conservative measures. The
duration of the surgical procedure ranged from 5 to 10 min,
and the average duration was similar across the two study
groups (Table 2).

With regard to the primary outcome, silicone PEG tubes
showed higher durability compared with latex PEG tubes.
Table 3 presents the mean duration in each group, which was
significantly greater with silicone PEG tubes compared with
latex tubes. Kaplan—-Meier curves (Fig. 1) showed that the
durability of the silicone PEG tubes was twice as high as the
durability of the latex PEG tubes (hazard ratio [HR] = 2.0,
95% confidence interval=1.1-3.7, P=0.01). The median
duration of the silicone PEG tubes was 88 days, which was
higher than the median duration of the latex tubes (38 days).
Some tubes were removed because of tube malfunctions
(balloon deflation, obstruction or deteriorated connection)
and an ad hoc analysis showed that 39 tubes were removed
due to one of these reasons, which was evenly distributed
across the two groups (silicone = 19, latex = 20). In this sub-
group of tubes removed because of a malfunction, the mean
duration of the silicone PEG tubes was 57.2 days (SD = 38.6)
compared with only 31.8 days (SD = 26.5) for the latex tubes
(P =0.02).

None of the cases presented with severe infection. All of
the cases of site infection were classified as mild infection.
The number of cases of mild infection and granulated tissue
at the surgical site was higher in the latex tube group than in
the silicone tube group, but the difference was not statistically

© 2010 The Authors
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SILICONE AND LATEX PEG TUBES 3
Table 1. Baseline demographics and clinical characteristics of patients
Latex (n=30) Silicone (n = 30) P
Age in years, mean (SD) 58.7 (10.9) 59.6 (8.8) 0.73
Male sex, n (%) 25 (83.3) 28 (93.3) 0.21
ECOG performance status, n (%) 0.60
0 14 (46.7) 12 (40.0)
1-2 16 (53.3) 18 (60.0)
BMI in kg/m? mean (SD) 18.7 (3.0) 19.9 2.9) 0.12
Anatomical site of tumor origin, n (%) 0.53
Oropharynx 13 (43.3) 8 (26.7)
Hypopharynx 7 (23.3) 7 (23.3)
Oral cavity 5 (16.7) 8 (26.7)
Other 5 (16.7) 7 (23.3)
Indication of PEG, n (%) 0.10
Chemoradiation for advanced disease 15 (50.0) 21 (70.0)
Preoperative care 9 (30.0) 8 (26.7)
Postoperative fistula 6 (20.0) 1 (3.3)
Active cancer, n (%) 24 (80.0) 29 (96.7) 0.10
Inpatient setting, n (%) 24 (80.0) 26 (86.7) 0.49
BMLI, body mass index; ECOG, Eastern Cooperative Oncology Group; PEG, percutaneous endoscopic gastrostomy; SD, standard deviation.
Table 2. Endoscopic findings, complications, and duration of PEG procedure
Latex (n =30) Silicone (n =30) P
Endoscopic findings, n (%)
Esophagitis 2 (6.7) 3 (10.0)
Peptic gastric ulcer 3 (10.0) 3 (10.0)
Duodenitis 2 (6.7) 2 (6.7)
Peptic duodenal ulcer 4 (13.3) 1 (3.3)
Total 11 (36.7) 9 (30.0) 0.58
Complications, n (%)
Bleeding 1 (3.3) 3 (10.0)
Respiratory failure 0 (0.0) 1 (3.3)
Total 1 (3.3) 4 (13.3) 0.35
Procedure duration in minutes, mean (SD) 6.8 (1.0) 6.6 (1.3) 0.51
PEG, percutaneous endoscopic gastrostomy; SD, standard deviation.
Table 3. Primary and secondary outcomes
Latex (n = 30) Silicone (n =30) p
Primary outcome, mean (SD)
Duration of PEG tubes in days 421 (31.4) 60.1 (36.4) 0.04
Secondary outcome, n (%)
Mild infection 9 (30.0) 3 (10.0) 0.10
Granulated tissue formation 4 (13.0) 2 (7.0) 0.67
Leakage around the PEG tube 1 (3.3) 1 (3.3) 0.99

PEG, percutaneous endoscopic gastrostomy; SD, standard deviation.

significant. Only two cases of leakage around the PEG tube
were found, which were evenly distributed across the two
groups (Table 3).

DISCUSSION

This is the first study comparing the durability of silicone and
latex PEG tubes. The duration of the silicone PEG tubes was

significantly greater than that of the latex tubes. Such a dif-
ference was found in both of the analyzed parameters (i.e.
longer mean duration and longer survival time). The mean
duration of the tubes that were removed because of a mal-
function was also higher in the silicone group.

The two randomized studies that compared silicone PEG
tubes with polyurethane PEG tubes did not reveal differ-
ences in durability.'""* However, two published studies'
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Fig. 1. Kaplan-Meier estimates of durability rates in each
group. HR, hazard ratio.

found that silicone tubes are more susceptible to deteriora-
tion related to fungal colonization, a parameter that was not
evaluated in the present study. Therefore, we are unable to
conclude whether the lower durability of the latex PEG tubes
was related to biological factors or to the physical character-
istics of the latex. Further studies are needed to address this
issue.

An advantage of the Introducer Technique is its low infec-
tion rate (1.4%; range, 0-3.6%).® The infection rate of the
Pull Technique is approximately 8%.'"™" These two tech-
niques were compared by two prospective and randomized
studies, which found a lower rate of infection with the Intro-
ducer Technique.*?

The present study used 14 Fr silicone PEG tubes and 16 Fr
latex PEG tubes. The median duration was 88 days for the
silicone tubes and 38 days for the latex tubes. Horiuchi et al.
used a 24 Fr PEG replacement device and found greater
durability (i.e. the median duration was not reached even
after 180 days of follow up).’ Further randomized studies are
needed to clarify whether a larger caliber tube is associated
with greater durability.

The cost of each latex PEG tube is approximately 20- to
30-fold less than the cost of each silicone PEG tube. An
important limitation of the present study was that it did not
evaluate cost-effectiveness, which takes into account the cost
and durability differences between the two types of tubes.
This economic analysis and an evaluation of the patient’s
satisfaction with the different types of tubes should be inves-
tigated in future studies.

Van Den Hazel et al.™* and Blacka et al." reported higher
complication rates among patients who had silicone PEG
tubes compared with polyurethane PEG tubes, a finding that
was not reported by Sartori et al.”? The present study evalu-
ated peristomal infection rates, granulated tissue formation,
and leakage. No differences were found between the two
types of tubes in these parameters, indicating that both tubes
can be used with equal safety levels, at least with short
follow-up periods.

In conclusion, latex PEG tubes are less durable than sili-
cone PEG tubes, but both have similar rates of peristomal
infection, granulated tissue formation, and leakage.

10.

11.
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Meta-analysis: Effect of the Introducer Technique compared with
the Pull Technique on peristomal infection rate in patients
undergoing percutaneous endoscopic gastrostomy (PEG)

ABSTRACT

Background and study aims: Peristomal infection is a main complication of percutaneous endoscopic
gastrostomy (PEG). The Pull Technique appears to be associated with higher infection rates than the
Introducer Technique, although the published results are controversial. This meta-analysis was

performed to determine which technique is associated with a higher risk of infection.

Methods: Published studies were identified by searching the MEDLINE, EMBASE, CENTRAL-Cochrane,
and LILACS databases and reference lists of articles and proceedings of two meetings: Digestive Disease
Week and United European Gastroenterology Week. Two independent investigators identified studies
that evaluated peristomal infection in patients undergoing PEG. Comparative studies (randomized and
nonrandomized studies) and observational studies published since 1980 were included and analyzed
separately. The summary effects were estimated using the random-effects model or fixed-effect model
according to whether heterogeneity existed. Publication bias was assessed by visual examination of

funnel plots and the Egger regression test.

Results: A total of 651 articles were reviewed. Six comparative studies and 10 observational studies
comprising a total of 2,336 patients met the inclusion criteria. The comparative studies were
homogeneous and without publication bias. The risk of infection in this study group was significantly
higher with the Pull Technique (OR = 13.0, 95% confidence interval = 4.6-36.8, p < 0.001). Similarly,

observational studies have also reported higher infection rates with the Pull Technique.

Conclusion: The Pull Technique is associated with a significantly higher risk of infection compared with

the Introducer Technique.
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INTRODUCTION

Percutaneous endoscopic gastrostomy (PEG) is a well-established medical
procedure and has replaced surgical gastrostomy. The Pull Technique, proposed by
Gauderer et al,[1] is used by almost all of the centers that perform PEG. This
technique is widely accepted because it is easy to perform and produces good
results. The disadvantage of this technique is its high infection rate even with the
use of prophylactic antibiotics.[2] The Introducer Technique is an alternative
that is more difficult to perform, but the risk of infection appears to be lower than
the Pull Technique.[3] This apparent difference between infection rates has been
justified by the fact that the gastric tube can be contaminated by bacterial flora of
the oral cavity during its placement in the Pull Technique, whereas with the
Introducer Technique, the gastric tube is implanted aseptically by percutaneous

puncture.

Nonrandomized[4,5] and randomized[6,7] trials have compared these two
techniques. One of these studies found a lower overall risk of complications in the
group undergoing the Introducer Technique, but no significant difference was seen in
the infection rate.[5] Another three studies reported significantly reduced infection
rates with the Introducer Technique.[4,6,7] All studies reported a small number of
events with the Introducer Technique, which reduces the precision of comparative

measures.

Because of these controversial results and given this imprecision, the objective
of the present meta-analysis was to compile the available data to obtain a more

precise estimation of the infection risk associated with the two PEG techniques.

METHODS

This meta-analysis was conducted according to the Preferred Reporting ltems

for Systematic Reviews and Meta-Analyses (PRISMA) statement.[8]
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SEARCH STRATEGY

We searched MEDLINE (1980 to June 2010), EMBASE (1980 to April 2010), the
Cochrane Central Register of Controlled Trials (CENTRAL; published papers up to June
2010), and the Latin-American and Caribbean Center on Health Sciences Information
(LILACS; published papers up to June 2010) database using the search terms
“percutaneous endoscopic gastrostomy” OR “PEG tube*” OR “PEG feed*” AND
“infection.” Searches of abstracts presented at the Digestive Disease Week (DDW)
and United European Gastroenterology Week (UEGW) meetings up to 2010 were also
carried out. We also hand-searched the bibliographies of all relevant primary articles
and reviews to identify any articles that may have been missed by the electronic

searches.

ELIGIBILITY CRITERIA

We identified English-language articles on PEG that showed rates of peristomal
infection. Articles that clearly described the PEG technique used were included. The
analyzed techniques were the Pull Technique proposed by Gauderer et al[1] and the
many variations of the Introducer Technique (e.g., progressive dilatation proposed by
Russell et al,[9] the use of a metal trocar,[3,10] or the use of a radially expandable
trocar[11,12]). Studies that used the technique proposed by Sacks-Vine[13] or
transnasal access were excluded.[14] We also included articles that described the use
of prophylactic antibiotics and reported infection rates separately for each
technique. On the other hand, we excluded articles that only showed the scores of
infection or that measured only the severe forms of infection. We included
comparative studies (randomized or nonrandomized) in which the outcome was the
infection rate and the intervention was the gastrostomy procedure (Pull Technique
vs. Introducer Technique). Observational studies in which one of the outcomes was
the infection rate and one of the two gastrostomy techniques was used were also
included and analyzed. All retrospective cohorts and case series evaluated by chart

review were excluded.
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STUDY SELECTION AND DATA EXTRACTION

Two independent reviewers screened all identified titles and abstracts and, for
articles considered potentially eligible, abstracted their full-text reports.
Discrepancies were discussed and resolved by consensus. The reviewers also
collected data on the study location, year of publication, study design, PEG technique
used, the use of antibiotics, diagnostic criteria for infection, number of participants,

peristomal infection rate, and risk of bias.

ASSESSMENT OF RISK OF BIAS

Two review authors independently evaluated the methodological quality of the
comparative studies using the Cochrane Collaboration tool for assessing risk of
bias,[15] which consists of critically assessing criteria for evaluating different aspects
of bias. These aspects include sequence generation, allocation concealment, blinding
of assessment, incomplete outcome data, selective outcome reporting, and other
potential sources of bias. Each item was assessed as adequate (i.e., low risk of bias),
inadequate (i.e., high risk of bias), or unclear (i.e., uncertain risk of bias). Studies
that were determined to be adequate in all of the main domains were considered to
have a low risk of bias. Studies that were determined to be inadequate in one or
more of the key domains were considered to have a high risk of bias. Studies that
were unclear in at least one domain were considered to have at least a medium risk

of bias.[16]

STATISTICAL ANALYSIS

Effect measures from each comparative study were reported as the odds ratio
(OR) and 95% confidence interval (Cl). The pooled effect was then calculated. The
infection rate in each observational study was also calculated, and a summary effect
was then obtained for each of the two gastrostomy techniques. Heterogeneity was
assessed by visual inspection of a forest plot, the Cochran ;(2 test (Q-test), and the /?

statistic.[17] A random-effects model or fixed-effect model was used, depending on
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the presence or absence of heterogeneity. If a random-effects model was chosen,
then studies were weighted using the DerSimonian and Laird method.[18] For the
fixed-effect model, weighting was performed using the inverse variance method. We
performed sensitivity analysis to explore the effect of the quality of the comparative
studies. In this analysis, we excluded nonrandomized studies to verify the existence
of any substantial difference in the summary effect. We also assessed the extent of
publication bias of comparative studies through visual inspection of funnel plot
asymmetry[19] and used the weighted-linear regression approach proposed by Egger
et al[20] to provide a quantitative evaluation of the likelihood of publication bias.
Statistical analyses were performed using Comprehensive Meta Analysis software

version 2.2 (Biostat, Englewood, NJ, USA).[21]

RESULTS

STUDY SELECTION

After removing duplicate articles, 651 were identified. We screened the titles
and abstracts of these articles and identified 168 potentially eligible articles.
Following the assessment of 168 full-text articles, 16 were considered for inclusion,
six of which were comparative studies[4-7,11,22] and ten were observational

studies[3,23-31] (Fig. 1).
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Fig. 1. Flowchart of study selection. DDW, Digestive Disease Week; UEGW, United European
Gastroenterology Week.

COMPARATIVE STUDIES
Characteristics of included studies and risk of bias

In the six comparative studies, the intervention was gastrostomy (Pull
Technique vs. Introducer Technique), and the outcome was the rate of peristomal
infection in all of these studies. This group comprised a total of 564 patients, and
antimicrobial prophylaxis was used in all patients. Two of these studies were
randomized clinical trials,[6,7] and the other four were nonrandomized
studies.[4,5,11,22] The risk of bias was classified as high in five studies[4,5,7,11,22]
and medium in the other one[6] (Table 1). In all five studies classified as having high

risk of bias the researchers who assessed outcomes were not blinded and the
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outcome measurement could be influenced by lack of blinding. In the study classified
as having medium risk of bias other potential threats to validity, such as differences
in PEG tube diameter and the influence of short follow-up period were not

ascertained.

Table 1. Baseline characteristics of comparative studies.

City, . . Sample Infection Risk of
Study country Design Intervention Atb (n) (%) bias
Deitel, Toronto, Pull Yes 28 21.4 .
1988[22] Canada Before-and-after Introducer Yes 28 0 high
Tucker, Augusta, . Pull Yes 50 12.0 .
2003(5] USA Non randomized Introducer Yes 29 0 high
Toyama, Chiba, . Pull Yes 50 32.0 .
N high
2007[11] Japan on randomized Introducer Yes 30 33 '8
Hiki, Tokyo, Before-and-after Pull Yes 64 9.4 high
2008[4] Japan Introducer Yes 87 1.2 g
Maetani, Tokyo, Randomized Pull Yes 29 31.0 medium
2003([6] Japan clinical trial Introducer Yes 29 0
Horiuchi, Komagane, Randomized Pull Yes 72 8.3 high
2008[7] Japan clinical trial Introducer Yes 68 0 g

Atb, prophylactic antibiotics

Peristomal infection

The comparative studies were homogeneous. The Q-test for heterogeneity was
not significant (p = 0.99), and the extent of the inconsistency between the results
was zero (/° = 0%). Thus, we used the fixed-effect model and found that the Pull
Technique was associated with a significantly increased risk of infection (OR = 13.0,
95% Cl = 4.6-36.8, p < 0.0001) compared with the Introducer Technique (Fig. 2). We
performed a sensitivity analysis by calculating only the results of randomized trials.

The result was similar to the overall summary effect (Fig. 3).
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Fig. 2. Meta-analysis of comparative studies. Forest plot of the effect of the PEG technique on the risk of
peristomal infection.
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Fig. 3. Meta-analysis of comparative studies. Sensitivity analysis. Forest plot of the effect of the PEG
technique on the risk of peristomal infection among randomized clinical trials.

Publication bias

Asymmetry was not observed upon visual inspection of the funnel plot (Fig.4).
Additionally, a formal test was conducted using the method of Egger et al., which

also indicated no publication bias (p = 0.22).
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Fig. 4. Funnel plot of logarithm odds ratios (LnOR) vs. standard error for each comparative study.

OBSERVATIONAL STUDIES
Characteristics of included studies

The other group consisted of ten observational studies involving 1,772
patients, in which the outcome measured was peristomal infection. In seven of these
studies was antimicrobial prophylaxis used. Among these ten studies, the Introducer
Technique was performed in three, and the Pull Technique was performed in the

remaining seven (Table 2).
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Table 2. Baseline characteristics of observational studies.

Study C:J:“;'ry po::::t‘zon Technique Atb Sa;:;:le Inft(e;t)ion
Rf::égzl;, B%s;zn, unﬁ”ef\f/:s:;sEG Introducer Yes 20 0
th()):)rgfazn:], C'-I\Q:r::::;/ ngﬁli;[:h?‘?s::e Introducer Yes 46 2.2
00001 il undementpeg  Moducer  Noo a3 02
2008135 “eomam undetwentes Pl Mo %0 33
ool Gy neck caner Pl Mo 101 218
20(())7h['27] IS:)Or::; unﬁltle:)\:/teistn;SEG Pull ves 31 129
20367?281 TT;E?F\ unﬁ'éfvil‘ﬁt" beG Pull Yes 302 6.9
28(\),;[\2/;)] Unil';z::lci?:]egr(;om n::lfgaanncir Pull Yes 219 6.8
de SggézgoM]ello, Rio dBer;a;ﬂeiro, OUtP:aGtirnts Bull Ves 136 66
zoEorE(:| [igll A'\FTJI:E:/ ungltle:)\f/teis: |t>sEG Pull ves 92 33

Atb, prophylactic antibiotics

Peristomal infection

Heterogeneity was not evident among the studies that used the Introducer

Technique (Q-statistic: p

between the studies using the Pull Technique (Q-statistic: p < 0.001, /> = 95%). For
this latter reason, quantitative synthesis was obtained using the random-effects
model (Fig. 5). The infection rate with the Pull Technique was 10.7% (95% Cl = 4.9-
21.8), which was higher than the 0.9% rate with the Introducer Technique (95% CI =

0.2-4.5].

0.21, I’ = 36%). However, heterogeneity was found
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Fig. 5. Meta-analysis of observational studies. Forest plot of the effect of the PEG technique on infection
rate.

DISCUSSION

This meta-analysis was performed to compare the peristomal infection rates
associated with two PEG techniques: Pull Technique and Introducer Technique.
Among the comparative studies, we found a significantly increased risk of infection
with the Pull Technique (OR = 13.0, 95% Cl = 4.6-36.8, p < 0.0001). The analysis of the
observational studies also showed that the infection rates were higher when the Pull
Technique was used. These results are biologically plausible, since the gastrostomy
tube in the Pull Technique penetrates the stomach and abdominal walls after being
contaminated by normal bacterial flora of the oral cavity, whereas with the
Introducer Technique, the gastrostomy tube is inserted into the gastric cavity

aseptically by percutaneous puncture.

Antimicrobial prophylaxis is well known to reduce the risk of peristomal

infection in patients undergoing PEG.[2,32] The results presented here do not contain
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confounding bias attributable to antibiotic use because the two PEG techniques

applied antibiotics in all of the comparative studies of this meta-analysis.

Among the comparative studies, both randomized and nonrandomized studies
were included, but the sensitivity analysis evaluated only randomized studies,
demonstrating that the overall effect was robust and reliable. The absence of
evidence of publication bias indicates that the search engine was sufficiently large

and appropriate for considering studies with favorable and unfavorable results.

The preference for using the Pull Technique by the vast majority of PEG
surgery centers worldwide may be attributable to the simplicity of performing this
procedure, combined with the existence of a wide variety of commercially available
kits devoted to this method. Several possibilities have been suggested to make the
Introducer Technique easier. Gastropexy is a stage associated with considerable
technical difficulty. An elegant way of affixing the stomach to the abdominal wall is
the use of T-fasteners, which has been described by several authors.[5,33,34] T-
fasteners are simple to place, but the metal hold needs to be removed by endoscopy
several weeks after PEG. Recently, many authors have used a mechanical device that
allows the easy application of sutures involving the abdominal wall and gastric
wall.[7,10,11,24] Gastropexy performed with a long curved needle is another safe
alternative.[3] The surgical stage at which the gastrostomy tube is inserted into the
stomach has been performed using the progressive dilation technique,[5-7,9,34] a
metal trocar,[3,10,24] or a radially expandable trocar.[11,12] These various tool
options should be more easily available, which would make the Introducer Technique,

a method associated with a low infection rate, more accessible.

We rated the methodological quality and risk of bias of the selected studies
using the Cochrane Collaboration tool for assessing risk of bias. According to this tool
only randomized blinded interventional trials could be classified as having low risk of
bias. None of the six comparative studies included in this meta-analysis achieved a
score of low risk of bias. Considering the great impact of infection rate on PEG, the
scarcity of randomized trials examining this issue with adequate methodology is
surprising. However, for some surgical or endoscopic procedures, it is quite difficult

to achieve blinded observers due to perceptible differences in equipment or
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procedure being tested. For instance, PEG tube material, tube size or gastropexy
technique may have visible differences and the outcome measurement, such as
peristomal infection, may be influenced by lack of blinding. Nevertheless, our meta-
analysis reflects the current best evidence available on the peristomal infection risk
comparing two PEG techniques. The implication for future research is that new

randomized clinical trials with higher methodological quality should be conducted.

The findings of the present meta-analysis showed that the Introducer
Technique is associated with lower infection rates and should be chosen as the first

option when performing PEG.
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7. DISCUSSAO

Uma nova variante técnica de gastropexia com agulha longa e curva foi
descrita e demonstrada sua seguranga e exequibilidade. O indice de infecg¢do
encontrado com esta nova variante técnica de gastropexia foi considerado baixo
e um segundo estudo revelou ser ainda menor que o indice de infecg¢do
observado quando a gastropexia era realizada pela técnica que utiliza duas
agulhas retas. Foi realizado um ensaio clinico randomizado comparando tubos
de latex com tubos de silicone e foi observada maior durabilidade entre os tubos
de silicone. Por fim, os resultados da metanalise nos mostram que os indices de
infeccdo nas GEP realizadas pela Técnica de Trag¢do sdo significativamente

maiores quando comparados com a Técnica de Puncdo.

GASTROPEXIA COM AGULHA LONGA E CURVA

A gastropexia se reveste de grande importancia, pois oferece seguranca
em relacdo ao risco de desabamento do estomago se o tubo de gastrostomia for
inadvertidamente removido nos primeiros dias de pds-operatério. E também
possivel que ela reduza os riscos de vazamento de secre¢do gdastrica para a
cavidade peritoneal (Tucker et al. 2003)

A proposta de realizar a gastropexia da forma como foi descrita, com
agulha longa e curva (Campoli et al. 2009), surgiu da necessidade de tornar mais
facil, simples e réapida esta etapa do procedimento, considerada até entdo de
dificil execug¢do. Uma alternativa interessante seria o uso do dispositivo
mecanico para realizar esta sutura apresentada por Dormann et al/ (2000a) e
reproduzida por varios outros autores (Saito et al. 2007, Toyama et al. 2007,
Horiuchi et al. 2008, Shastri et al. 2008), inclusive no Brasil (Giordano-Nappi et

al. 2007). Acreditamos que a agulha longa e curva por nds utilizada ¢ de mais
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facil acesso pois faz parte do material de sutura regularmente disponivel nos
hospitais.

A exemplo de outros autores (Akkersdijk et al. 1995, Toyama et al. 2007,
Horiuchi et al. 2008), o indice de infec¢do com esta variante técnica, no
presente estudo, foi avaliado apenas por critérios clinicos o que envolve certa
subjetividade desta afericdo. Em 1987 Jain et al (1987) descreveram critérios
objetivos que permitem quantificar a presen¢a de infeccdo em graus variaveis.
Esta proposta de classificagcdo € utilizada por diversos autores (Hiki et al. 2008,
Shastri et al. 2008) e os novos estudos a serem conduzidos devem utilizar este
recurso para obter dados mais robustos.

Acreditamos que seja muito pertinente a realiza¢do de um estudo de custo-
efetividade tomando por base o procedimento padrio de GEP pela Técnica de
Tragdo comparando com a forma de realizar GEP aqui descrita. A hipdtese a ser
testada é que a relagdo custo-efetividade seria favoravel ao procedimento aqui
proposto.

Existem alguns problemas e dificuldades na execug¢do da gastropexia com
a agulha longa e curva. Por ser grande a area de trabalho usada ao realizar a
gastropexia, ¢ possivel que o risco de lesdo de outras visceras seja maior do que
quando a GEP ¢ feita sem gastropexia. E descrito como sendo de fundamental
importancia manter o estomago bastante insuflado ao aplicar a sutura, pois isto
mantém as visceras vizinhas afastadas reduzindo o risco de iatrogenia (Schrag et
al. 2007). Outro problema se refere a espessura da parede abdominal. Pacientes
obesos ou mesmo aqueles com musculatura abdominal muito desenvolvida,
oferecem dificuldade na aplicagdo do ponto de sutura. Nesta circunstiancia a
gastropexia com agulha longa e curva deve ser substituida pela gastropexia com
duas agulhas retas. Outra alternativa em pacientes obesos ¢ a utilizacdo da

Técnica de Tracdo (McGarr & Kirby 2007).

AGULHA LONGA E CURVA COMPARADA COM DUAS AGULHAS RETAS
Apesar de todas as limitagdes de um estudo que compara os dados atuais

com dados historicos, o estudo observacional e analitico aqui apresentado
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levanta a possibilidade de que o indice de infec¢do seja significativamente
menor ao realizar a gastropexia com a agulha longa e curva, em relagdo a
gastropexia com duas agulhas retas. E um resultado com plausibilidade
bioldgica, pois na gastropexia com duas agulhas retas ha contato da alga de
polipectomia contaminada com o fio de sutura, o que ndo ocorre com a nova
variante técnica de gastropexia aqui descrita.

No grupo em que a gastropexia foi realizada com duas agulhas retas houve
maior percentual de pacientes que apresentaram insuficiéncia respiratdria. Este
achado ndo deve ser atribuido a técnica e sim a etapa inicial da curva de
aprendizado, na qual os pacientes no limiar de necessitarem de traqueostomia
foram submetidos a GEP, gerando este elevado indice de insuficiéncia
respiratoria. Estes pacientes precisam ser identificados e encaminhados para
realizar traqueostomia antes de realizar a GEP. Outros autores relatam
experiéncia muito parecida (Gibson et al. 1992, Riley & Strauss 1992). Oakley
et al (2009) propdem que é necessario um protocolo formal de avaliagdo dos
pacientes portadores de tumores de cabeca e pescoco para reduzir este risco.

Neste estudo existem algumas diferencas entre os dois grupos, que néo
puderam ser controladas em razdo da natureza comparativa com um grupo
histérico. No grupo em que a gastropexia foi realizada com a agulha longa e
curva, havia maior propor¢do de pacientes portadores de tumores de cabecga e
pescogo. Este fato é explicado pela demanda crescente por GEP empreendida
pelo Setor de Cabega e Pescog¢o do Hospital Aratijo Jorge, especialmente nos
ultimos anos. Esta demanda crescente é explicada pela observagcdo de que os
pacientes portadores de tumores de cabeca e pescogo submetidos a GEP toleram
melhor o tratamento instituido, seja cirirgico, quimioterapico ou radioterapico
(Morton et al. 2009). Outra importante diferenca entre os dois grupos estudados
estd no fato de que foram excluidos pacientes obesos no grupo submetido a
gastropexia com a agulha longa e curva. E possivel que a influéncia deste
detalhe tenha sido muito baixa, pois apenas trés pacientes foram excluidos por

este motivo dentro de um universo de 515 pacientes (Campoli et al. 2009).
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COMPARACAO DO TUBO DE LATEX COM O TUBO DE SILICONE

O custo do tubo de latex ¢ aproximadamente 30 vezes menor que o custo
do tubo de silicone ou de poliuretano. Este é o principal motivo do uso
preferencial do primeiro tubo na nossa institui¢do. Por ser desenhada para uso
como sonda vesical, ¢ precario o seu sistema de conexdo com os equipos usados
para administrar dieta, o que ndo chega a inviabilizar o seu uso. Apesar desta
desvantagem, o tubo de latex ¢ adequado ao perfil de pacientes com neoplasias
malignas, nos quais o tempo de uso da gastrostomia geralmente ¢ muito menor
se comparada com pacientes cuja indicacdo ¢ neuroldgica ou outras doencas
cronicas com maior expectativa de sobrevivéncia.

Existem estudos que comparam tubos de silicone com tubos de
poliuretano, no entanto ndo existem estudos comparativos com os tubos de latex.
Os estudos que compararam silicone com poliuretano ndo encontraram diferenga
de durabilidade e alguns referem uma maior frequéncia de complicagdes
associadas ao uso de tubos de silicone (Van Den Hazel et al. 2000, Sartori et al.
2003, Blacka et al. 2004).

O ensaio clinico randomizado aqui apresentado ¢ o primeiro que compara
tubos de latex com tubos de silicone. Neste estudo a durabilidade dos tubos de
latex foi significativamente inferior a durabilidade dos tubos de silicone. Nao
foram observadas diferencas quanto ao risco de infecg¢do cirurgica, formacdo de
tecido de granulagdo ou vazamento ao redor do tubo (Campoli et al. 2010). Estes
achados reforcam a idéia de que os tubos de latex, mesmo com menor
durabilidade, s@o adequados para o nosso perfil de pacientes que fazem uso de

gastrostomia por curtos periodos de tempo.

INFECCAO EM DUAS TECNICAS DE GEP - METANALISE

Esta metanalise é a primeira que compara os indices de infecgdo
periostomal entre as duas mais importantes técnicas de execucgdo de
gastrostomia. A Técnica de Trag¢do, ostensivamente utilizada no mundo todo,
estd associada a indices de infec¢do 13 vezes maior quando comparada a Técnica

de Puncido, praticada em poucos centros ao redor do mundo. E um resultado
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surpreendente que deve ser levado em consideragdo por ocasido da escolha do
método a ser usado para realizar gastrostomia.

A homogeneidade e auséncia de viés de selegdo entre os estudos
comparativos contribuem para tornar robustos os resultados encontrados. A
limitagdo desta metanalise se refere ao fato de ter usado estudos comparativos
randomizados e ndo-randomizados, sendo a quase totalidade deles com elevado
risco de viés. Esta op¢do foi adotada devido a escassez de ensaios randomizados
acerca deste tema. Esta limitagdo passa a ser menos importante quando a analise
de sensibilidade revelou que os resultados da metandlise apenas com os ensaios
randomizados apontam na mesma dire¢do dos resultados com todos os estudos
comparativos.

Também foi feita uma metanélise de estudos observacionais cujo resultado
também reforca a idéia de que os indices de infec¢do com a Técnica de Tragdo

sdo maiores se comparados com a Técnica de Punc¢éo.

VALIDACAO DE PROCEDIMENTO CIRURGICO

O processo de validacdo de um novo tratamento cirurgico deveria seguir
os mesmos passos do processo de validacdo de novos medicamentos. Apds a
comprovagdo da eficdcia (fase II), o novo tratamento (cirtirgico ou
medicamentoso) deve ser confrontado com o tratamento padrdo, na forma de
ensaio clinico randomizado (fase III). Em outras palavras, um novo tratamento,
mesmo sendo eficaz, nem sempre € mais benéfico que o tratamento padronizado.
Ao conduzir um estudo randomizado, o viés de selecdo teoricamente é anulado
pelo processo de randomizacdo e os fatores de confundimento, conhecidos ou
ndo, sdo uniformemente distribuidos entre os bracos estudados (Kassell &
Dumont 2006). A quantidade de ensaios clinicos randomizados aumenta a cada
ano e os seus resultados fornecem a mais sdélida evidéncia acerca de qual é o
melhor tratamento a ser administrado a cada paciente (Tiruvoipati et al. 2006).

Na pratica, a maioria das evidéncias disponiveis acerca dos tratamentos
cirurgicos ¢ proveniente de estudos observacionais, sendo poucas as evidéncias

originadas de ensaios clinicos randomizados (Anyanwu & Treasure 2004). A
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grande critica a esta situagdo ¢ que os estudos observacionais, ndo controlados,
muitas vezes tém viés de selecdo e seus resultados podem nado ser aplicaveis a
populagao geral (McKee et al. 1999).

Sdo muitas as dificuldades enfrentadas para realizar ensaios clinicos
randomizados em cirurgia. A comparag¢do do novo procedimento cirurgico com
placebo ou com o ndo-tratamento geralmente ¢ inadequada ou antiética. Estudos
cegos na maioria das vezes ndo sdo praticaveis, pois o cirurgido e seus
auxiliares conhecem a operacdo que foi executada. A maioria dos novos
procedimentos cirurgicos ¢ adequada a uma pequena parcela de pacientes, o que
muitas vezes torna impossivel recrutar uma quantidade suficiente de casos para
atingir o tamanho previsto da amostra (Sade 2006). Em cirurgia, ¢ muito dificil
fazer com que a alocacgdo seja sigilosa (allocation concealment) pois geralmente
tanto o pesquisador quanto o paciente sabem com antecedéncia qual
procedimento sera realizado (Anyanwu & Treasure 2004).

Os resultados de um novo procedimento cirurgico tém direta relagdo com
a curva de aprendizado o que torna as medidas dos desfechos progressivamente
melhores a cada novo paciente alocado no estudo. Este fendmeno ndo ¢
observado em ensaios clinicos que testam novas drogas (Sade 2006). Os
procedimentos cirurgicos tém estreita dependéncia com a habilidade do
cirurgido e muitas vezes sdo executados por pequenos grupos altamente
selecionados e fortemente determinados a obter sucesso com a técnica utilizada
(Piantadosi 2005). Este fator gera baixa validade externa dos resultados
encontrados.

Além disso, o cirurgido é ensinado a ter atitudes e convicgdes que o leva a
acreditar que ¢ desnecessario realizar estudos experimentais. Os seguintes itens
reforcam esta idéia: o respeito pela opinido e pela experiéncia do cirurgido; o
conceito antecipado de que o tratamento cirurgico estd associado a um grande e
benéfico efeito terapéutico; a confianga de que havera ganhos com o
procedimento cirturgico; a dificuldade ou o conceito de que ndo ¢ necessario
realizar um estudo randomizado; o ndo reconhecimento da existéncia de viés de

selecdo e viés do observador; a confian¢a de que a relagdo risco/beneficio sera
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favoravel e por fim a escolha de pacientes cuidadosamente selecionados
(Piantadosi 2006).

Existem opinides contrarias em relacdo a este conceito de que sao
necessarios estudos randomizados para validar técnicas cirurgicas. Kassell e
Dumont argumentam que "o progresso da cirurgia pode ser observado ao longo
de milhares de anos sendo que os procedimentos efetivos sdo adotados enquanto
os procedimentos ndo efetivos sdo descartados, sem a necessidade dos ensaios
clinicos". Do ponto de vista pragmadatico, segundo estes autores, muitos
procedimentos cirargicos ndo sdo passiveis de serem estudados por meio de
ensaios clinicos por causa do pequeno numero de casos o que exigiria um tempo
de alocagdo exageradamente longo. Além disso, tem sido demonstrado que em
muitos ensaios randomizados com resultados negativos, ndo ha suficiente poder
estatistico para aceitar ou recusar a hipdtese nula, decorrente do pequeno

numero de casos (Kassell & Dumont 2006).
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8. CONCLUSOES E RECOMENDAGOES

A gastropexia com agulha longa e curva ¢ exequivel e segura. A
gastropexia com esta agulha esteve associada a baixos indices de infec¢do do
sitio cirurgico, sugerindo que essa variante técnica possa substituir, com
vantagens, a gastropexia com duas agulhas retas. Os tubos de latex, ainda que
menos durdveis, parecem ser adequados para uso em GEP. Estudos
randomizados deverdo ser conduzidos para esclarecer se a GEP pela Técnica de
Tracdo deve dar lugar a GEP pela Técnica de Pungéo.

O processo de validagdo de um procedimento cirurgico ¢é dificil e
complexo. Mesmo assim, ¢ imperativo que novos ensaios clinicos randomizados
e com numero adequado de participantes sejam conduzidos para confirmar a
eficacia desta proposta de mudang¢a do padrdo de execugcdo de GEP.

Avaliagdes economicas com estudos de custo-efetividade também
precisam ser realizadas para testar a hipdtese de melhor viabilidade econdmica

desta nova tecnologia proposta.
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Através do presente documento, vocé esta sendo convidado a participar, de forma

voluntaria, de um protocolo de tratamento cujas caracteristicas estdo abaixo listadas:

1. O seu médico nos solicitou para providenciarmos a colocacdo de uma sonda
gastrica para que vocé possa se alimentar enquanto realiza o tratamento da sua
doenca.

2. Esta sonda gastrica sera colocada com uso de sedagdo e anestesia local,
utilizando os recursos da Endoscopia Digestiva.

3. Vocé esta sendo convidado a participar de um estudo que pretende avaliar dois
tipos diferentes de sondas gastricas. Mesmo sendo feitas de materiais diferentes,
as duas sondas s3o usadas normalmente neste tipo de situacdo, e o que se
pretende estudar ¢ se existem diferengas entre elas no que diz respeito a
durabilidade, reacdes locais e custos.

4. Caso vocé concorde em participar do estudo, serd realizado um sorteio para
escolher um dos dois tipos de sonda géstrica, para ser usada na sua cirurgia.

5. Caso vocé ndo concorde em participar do estudo, a sua cirurgia serd realizada
normalmente, com uso da sonda géstrica que ja vem sendo usada ha vérios anos
no nosso Hospital.

6. Se vocé concordar em participar do estudo, vocé estard contribuindo para que
possamos saber qual sonda géstrica ¢ mais duravel, qual tem menos reagdo local
e qual delas tem menor custo, sem que isso venha a trazer qualquer dano a sua
satde pois ambas as sondas gastricas sdo adequadas para uso nesta situagao.

7. A vocé estd assegurado o direito de receber respostas a quaisquer perguntas ou
esclarecimentos sobre duvidas acerca do procedimento, riscos, beneficios ou de
outros temas relacionados ao tratamento.

8. A vocé estd garantida a liberdade de retirar o consentimento a qualquer
momento e dessa forma deixar de participar desta proposta de tratamento, sem
que isto traga prejuizo a continuidade do seu tratamento.

9. Vocé tem a garantia de ndo ser identificado quando da divulgagao dos resultados
e as informacdes obtidas serdo utilizadas apenas para fins cientificos vinculados
ao presente protocolo de tratamento.

10. A vocé estd garantida a disponibilidade de tratamento médico e indenizagdo,
conforme estabelece a legislacdo, caso sejam comprovados danos a sua saude
diretamente causados por este protocolo de tratamento.

O Médico Responsavel por este Protocolo de Tratamento ¢ o Dr. Paulo Moacir de

Oliveira Campoli (telefone 3243-7125) e este documento foi revisado e aprovado pelo
Comité de Etica em Pesquisa desta Institui¢éo.

CONSENTIMENTO DA PARTICIPACAO DO PACIENTE NO PROTOCOLO DE

TRATAMENTO

Eu, ,
matricula no. , abaixo assinado, concordo em participar do Protocolo de
Tratamento acima descrito, de forma voluntiria. Declaro que fui devidamente
informado e esclarecido pelo Médico Responsavel, Dr. Paulo Moacir de Oliveira
Campoli, sobre as vantagens e sobre os riscos do tratamento proposto. Declaro também
que me foi garantido o direito de retirar o consentimento a qualquer momento, sem que
isto leve a qualquer penalidade ou interrup¢do do meu tratamento.
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Goidnia, / /

Nome e Assinatura do Paciente ou do Responsavel

Assinatura Dactiloscopica:

Nome e Assinatura do Médico Responsavel

TESTEMUNHAS

Presenciamos a solicitagdo de Consentimento sobre o Protocolo de Tratamento e
testemunhamos o aceite do paciente em participar.

Testemunhas:

Nome:

Assinatura:

Nome:

Assinatura:
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