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RESUMO

Maciel ACF. Descricdo de nova técnica para o fechamento da parede
abdominal com o uso do curativo a vacuo associado a incisbées relaxadoras
no transplante de intestino [tese]. Sdo Paulo: Faculdade de Medicina,
Universidade de Sao Paulo; 2022.

INTRODUGAO: O transplante de intestino isolado (TI) é indicado nos casos
de faléncia intestinal (FI) com auséncia de disfuncdo hepatica severa. A
sindrome do intestino curto (SIC) ocasiona a perda do dominio e elasticidade
abdominal. Assim, frequentemente & extremamente dificil o fechamento
primario da parede abdominal (PA) apés o Tl. OBJETIVO: O objetivo desse
estudo é descrever uma nova técnica que associa o curativo a vacuo seriado
(VAC) a incisdes relaxadoras para o fechamento da parede abdominal apos o
Tl em pacientes com SIC e analisar os resultados em uma série de casos
inicial. METODOS: Entre dezembro de 2017 e fevereiro de 2021 quatro
pacientes com SIC realizaram o Tl e foram submetidos ao fechamento da
cavidade abdominal coma técnica proposta. RESULTADOS: Todos os
pacientes obtiveram sucesso no fechamento da PA e da pele apés o TI
utilizando a nova técnica. A média de abordagens para o fechamento da PA
foi de 5 (variagdo:2-9), num periodo médio de 15 £ 11,2 dias. A comparagao
tomografica por volumetria antes e apos o fechamento da PA evidenciou
ganho de 41% no dominio abdominal. N&do houve incidéncia de hérnias,
deiscéncias, fistulas, infec¢ao de sitio cirurgico ou qualquer outra complicagao
relacionada a PA. CONCLUSAO: A nova técnica mostrou-se factivel, eficaz
e acessivel aumentando o arsenal de possibilidades para o fechamento da
PA apds o Tl.

Descritores: Transplantes; Intestinos; Sindrome do intestino curto; Parede
abdominal; Tratamento de ferimentos com press&o negativa



ABSTRACT

Maciel ACF. Description of a new technique for closing the abdominal wall with
the use of vacuum dressing associated with relaxing incisions in intestinal
transplantation [thesis] .Sao Paulo: “Faculdade de Medicina, Universidade de
Sao Paulo”; 2022.

INTRODUCTION: Isolated intestinal transplantation (IT) is the standard
treatment in patients with intestinal failure (IF) without severe liver dysfunction.
Short bowel syndrome (SBS) causes loss of abdominal dominance and
elasticity. Thus, primary closure of the abdominal wall (AW) after IT is often
impossible. OBJECTIVE: The aim of this study is to describe a new technique
that combines serial vacuum dressing (VAC) with relaxing incisions for closure
of the AW after IT in patients with SBS, and to analyze the results in an initial
series. METHODS: Between December 2017 and February 2021, four patients
with SBS underwent IT using the proposed technique. RESULTS: All patients
successfully closed the AW and the skin after Tl using the new technique. The
median of operations to close the AW was 5 (range:2-9), in a mean period of
15 + 11.2 days. The comparison of volumetric tomographic before and after
AW closure showed a mean increase of 41% of the abdominal domain. There
was no incidence of hernias, dehiscence, leaks, surgical site infection or any
other AW-related complication. CONCLUSION: The new technique proved to
be feasible, effective and accessible, increasing the arsenal of possibilities for
closure of the AW after IT.

Descriptors: Transplantation; Intestines; Short bowel syndrome; Abdominal

wall; Negative-pressure wound therapy.
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1 INTRODUGCAO

Faléncia intestinal € diagnosticada em pacientes incapazes de manter
homeostase através da absorgdo enteral de nutrientes, eletrdlitos e agua.’ % 3 Essa
afeccdo pode ser transitéria, sendo uma condi¢gdo que ocorre principalmente apés
cirurgias abdominais ou em pacientes gravemente doentes que apresentam disfungéo
organica. Rotineiramente, esses pacientes recuperam a funcdo intestinal apos
algumas semanas ou meses.*

Ja a faléncia intestinal irreversivel (FIl) € decorrente de afecgbes que resultam
na redugéo da capacidade funcional do trato gastrointestinal em manter a digestao e
absorcdo de nutrientes necessarios para a manutencdo do aporte nutricional e
absorgao hidrica.2O tratamento inicial da Fll é a nutrigdo parenteral (NP).

Dentre as etiologias da Fll a sindrome do intestino curto (SIC) € a mais comum,
sendo consequéncia de ressecg¢des de segmentos variados do intestino. Os disturbios
funcionais e de motilidade intestinal sdo outras possiveis causas de FII.°> Cerca de
60% dos pacientes com Fll sdo pediatricos e as causas mais frequentes nessa
populagdo sao: atresia intestinal, enterocolite necrotizante, volvo, gastrosquise,
pseudoobstrugdo intestinal e aganglionose. Entre os adultos, isquemia mesentérica,
trauma, enterite actinica, tumores e doenca inflamatadria intestinal, como a doenca de
Crohn, s&o as causas mais comuns.®

Messinget al. correlacionaram o remanescente intestinal com o diagndstico de
FlIl secundaria a SIC. A dependéncia permanente de NP ¢ alta entre os pacientes que
apresentam menos que 100cm de intestino delgado (ID) e jejunostomia terminal,

naqueles que apresentam menos de 65cm de ID com algum remanescente coldnico,
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ou naqueles que apresentam menos de 30cm de ID com preservacgéo da valvula ileo-
cecal e todo o célon. A porcentagem de ressecc¢ao intestinal é outro fator relevante na
Fll; pacientes com resseccdes intestinais maiores que 75% sao de alto risco para
desenvolvimento da SIC.” Pacientes com remanescente intestinal de 20cm ou menos
sdo denominados pacientes com intestino ultracurto e estdo sob maior risco de
complicagodes.

Na década de 1950, a Fll era considerada incompativel com a vida.® No entanto,
em 1960 o desenvolvimento da NP possibilitou maior sobrevida e melhor qualidade
de vida aos pacientes. Desde entdo, a NP tem sido o principal tratamento para
pacientes com Fl. Contudo, o uso prolongado de NP pode levar a complicagdes que
resultam na falha da terapia nutricional. Além disso, a NP deve ser administrada via
cateter venoso central (CVC) e a longa permanéncia desses cateteres aumenta o risco
de complicagdes, como infeccdo e trombose venosa.

Os pacientes que apresentam complicagdes graves ou recorrentes associadas
a NP sao candidatos ao transplante de intestino (TI). As indicagbes bem definidas na
literatura para o Tl s&o: trombose de dois dos seis acessos venosos centrais
principais; doenca hepatica colestatica associada a NP; episodios de infecgdes
relacionadas ao cateter (dois ou mais episodios de infecgdo bacteriana de corrente
sanguinea ao ano, fungemia, ou choque séptico); disturbios hidroeletroliticos
refratarios; e déficit do desenvolvimento pondero estatural em criancas.® Além das
indicacdes ao Tl por complicacdes, a US Center for Medicare and Medicaid Services
(que regulamenta o sistema de reembolso de procedimentos médicos nos EUA)
aprovou o Tl nos pacientes com baixa qualidade de vida ou com internacdes
recorrentes relacionadas ao uso de NP a longo prazo.'%"" Atualmente, o Tl € a Unica

terapia curativa para FI.°



1 Introdugéo 4

Estima-se que 2-3 pessoas por milhdo de habitantes por ano apresentaréo FlI.12
Goulet et al. demonstraram 87% de sobrevida em 5 anos nos pacientes dependentes
de NP que nao apresentavam complicagdes.'® Estudos multicéntricos sugerem que
19 a 26% dos pacientes dependentes da NP desenvolverdo algum tipo de
complicagdo e serdo candidatos ao transplante de intestino.'* A mortalidade apos o
surgimento de complicagdes é alta, atingindo 40% em cinco anos nos pacientes com
menos de 50 cm de intestino delgado.’®

O primeiro transplante de intestino foi realizado em 1959 em cées por Lillehei et
al.'® Os primeiros transplantes de intestino em humanos foram realizados em
pacientes pediatricos em 1964, em Boston.'” Em 1968, Okumura'® realizou a primeira
tentativa de Tl em adultos no Hospital das Clinicas da Faculdade de Medicina da
Universidade de Sao Paulo. No periodo de 1964 a 1970, outras oito tentativas de TI
foram realizadas em humanos, porém os resultados foram precarios, com apenas um
paciente sobrevivendo mais que 30 dias. Os resultados negativos desses primeiros
pacientes foram atribuidos a complicagdes técnicas, infecciosas e a imunossupressao
ineficaz.’® A imunossupresséo é especialmente complicada no Tl, pois o intestino é
um 6rgao altamente imunogénico.

No final da década de 1980 Calne et al. obtiveram sobrevida de 109 e 192 dias
apos o Tl em dois pacientes, devido a introdugéo da Ciclosporina (CS), um inibidor da
calcineurina(IC).%2° O surgimento desse imunossupressor no tratamento e prevengéo
da rejeicdo permitiu a melhora dos resultados dos transplantes de érgéos sélidos em
geral. Em 1989, Goulet et al.?! realizaram o primeiro transplante isolado de intestino
delgado (TIl) com sobrevida a longo prazo. Ao mesmo tempo, Grant et al.?? relataram

o primeiro transplante combinado de intestino e figado. Apesar do sucesso do uso da
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CS em outros tipos de transplante na década de 80, os resultados no Tl permaneciam
conflitantes.

Em 1990 houve a introdugao na pratica clinica do Tacrolimos (TAC) que é um IC
mais potente. Esse novo medicamento propiciou melhora significativa nas taxas de
sobrevida de pacientes e orgaos transplantados, devido ao melhor controle da
rejeicdo. Imunossupressores mais eficientes permitiram a expansao na indicagao,
realizagao e aperfeigoamento técnico do TI.?2 Em 2001, o Tl foi aceito nos EUA como
modalidade terapéutica para pacientes com FllI que apresentavam complica¢gdes da
NP. Atualmente, a sobrevida dos pacientes no primeiro ano apoés o Tl se aproxima a
sobrevida de outros 6rgaos solidos.

Além do incremento da sobrevida, houve melhora significativa da qualidade de
vida dos pacientes submetidos ao Tl comparados aos pacientes com Fll em uso de
NP.22 O decréscimo dos custos do Tl associado ao alto custo da NP também
influenciaram na sua expanséao. Na Universidade de Pittsburgh (EUA), o custo de cada
paciente transplantado reduziu de US$ 203.111 para US$ 132.280 em 5 anos. Por
outro lado, o custo da NP atinge até US$ 120.000 por ano, sem contar as despesas
com internagdes. Assim, no final do segundo ano de NP, os custos monetarios desse
procedimento seriam equivalentes ao do Tl.>* A mortalidade anual de pacientes
dependentes de NP com doenga benigna é de 5% a 25%.24:25:26:27

O TI envolve algumas modalidades cujo principal érgéo a ser transplantado € o
intestino delgado, podendo ser transplantado em conjunto com outros 6rgaos. A
modalidade do transplante depende da doencga de base, qualidade dos demais 6rgaos
abdominais, presenca de doencga hepatica e numero de operagdes abdominais
pregressas. O transplante de intestino isolado é indicado na Fll com auséncia de

disfungédo hepatica severa. Na presenga de doencga hepatica grave e irreversivel, o
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figado devera ser incluido no enxerto. Em 2020, nos EUA 53% dos pacientes
submetidos ao Tl receberam um enxerto incluindo o figado. Quando ha faléncia de
multiplos 6rgdos abdominais o enxerto deve ser multivisceral e, nesse caso, sao
transplantados em bloco: estdmago, duodeno, pancreas, intestino delgado e figado.?®

A SIC ¢ a etiologia mais frequente de Fll, sendo responsavel por 35 a 75% dos
casos.?930:31 Nesses pacientes, em virtude da auséncia ou redugéo consideravel das
alcas intestinais na cavidade abdominal, ha atrofia e retragdo da musculatura do

abdome, levando a perda do dominio e elasticidade abdominal (Figura 1).

Figura 1 - Imagem extraida de exame tomografico de paciente com sindrome do
intestino curto demonstrando a importante redugao da cavidade abdominal.

Fonte: Producao do proprio autor.

Essa complicagdo € um agravante no Tl, pois impossibilita o fechamento primario

da parede abdominal. Outras situag¢des recorrentes dentre os candidatos ao TI
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também podem dificultar o fechamento da parede abdominal, como nas catastrofes
abdominais resultante de inumeros procedimentos cirurgicos prévios, ocorréncia de
fistulas, ostomias ou extensa fibrose abdominal resultante da cicatrizagdo por
segunda intengdo de peritoneostomias.’ Além disso, o edema intraoperatério do
enxerto apos revascularizagao tende a agravar a dificuldade do fechamento primario
livre de tens&o.3?> Uma tentativa forgada de fechamento pode resultar em sindrome
compartimental, isquemia e consequente necrose do enxerto.'* 33 O fechamento da
cavidade diminui o risco de infec¢ao e propicia ambiente ideal para restabelecimento
dos movimentos peristalticos intestinais. Contudo, o fechamento primario livre de
tensao é inatingivel em cerca de 20 — 50% dos pacientes submetidos ao TI'9 20 3435

(Figura 2).

Figura 2 - llustragdo da desproporgéo entre a cavidade abdominal de um paciente
com reducgao cronica da cavidade abdominal apos receber um enxerto de intestino
isolado.

Fonte: Producéo do proprio autor.
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Existem algumas estratégias para reconstrugao da parede abdominal na ocasiéo
da impossibilidade do fechamento primario. As principais abordagens se concentram
na redugdo do volume do enxerto ou na expansdo da cavidade abdominal.®® A
reducao do volume do enxerto pode ser alcangada utilizando doadores pequenos em
relagdo aos receptores3®:3’ ou redugdo anatdémica do enxerto na cirurgia de bancada®,
contudo esse procedimento esta associado a maior risco de complicagdes. Devido a
crescente escassez de 6rgéos, o uso de doadores pequenos em relagao ao receptor
em adultos é cada vez menos frequente e as técnicas para aumento de cavidade
abdominal sao preferidas.

As técnicas variam desde expansores temporarios até o transplante de parede
abdominal.3%° S30 descritas técnicas como separagdo de componentes, uso de telas
absorviveis, telas inabsorviveis, equivalente de pele com bioengenharia, matriz
dérmica acelular, enxertos de pele, transplante de parede abdominal®®* e de
aponeurose. Fortunato et al*’, numa revisao sistematica recente aborda as principais
técnicas disponiveis e demonstra que nao existe consenso para selecdo da melhor
estratégia, ja que cada uma dessas técnicas apresenta suas limitagdes, como:
aplicabilidade limitada e altos custos. As principais complicacbes associadas ao
fechamento da parede abdominal no Tl sdo as infec¢des de ferida operatoria, fistulas
intestinais e sindrome compartimental.

Ainda existe uma area a ser investigada para resolver esse problema clinico com

mais simplicidade e menos riscos ao paciente.
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2 OBJETIVO

O objetivo do estudo € descrever uma nova técnica que associa o
curativo a vacuo seriado (VAC) a incisdes relaxadoras para o fechamento da
parede abdominal apds o transplante de intestino em pacientes com redugao
cronica da cavidade abdominal e analisar os resultados em uma série inicial

de casos.
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3 METODOS

3.1 Aspectos Eticos

O projeto deste estudo foi analisado e aprovado pela Comiss&o Etico-
Cientifica do Departamento de Gastroenterologia da FMUSP, pelo parecer
numero 3.730.175.

Todos os pacientes incluidos apds o inicio do estudo foram submetidos
a extensa explicagdo sobre o delineamento do estudo, das dificuldades
operacionais para sua realizagdo, entrega do termo de consentimento livre

esclarecido para analise e posterior assinatura em caso de concordancia.

3.2 Casuistica

Estudo prospectivo, baseado no seguimento de pacientes com SIC
submetidos ao Tl no Hospital das Clinicas da Faculdade de Medicina da
Universidade de Sao Paulo no departamento de Gastroenterologia, pela
disciplina de Transplante de figado e 6rgdos do aparelho digestivo. Os
pacientes aguardavam em lista de espera para Tll recebendo NPT em

acompanhamento conjunto com a equipe da nutrologia.
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3.3 Critérios de Inclusao

Foram incluidos no estudo pacientes com FIl decorrente da SIC
submetidos ao Tl, que apresentavam reducgao crénica da cavidade abdominal

no momento do transplante.

3.4 Critérios de Exclusao

Foram excluidos do estudo pacientes submetidos ao Tl que nao
apresentavam reducgao significativa da cavidade abdominal e/ou com sucesso

no fechamento primario.

3.5 Variaveis Estudadas

Foram estudadas as caracteristicas demograficas dos doadores e
receptores, caracteristicas do ato operatério incluindo tempo de isquemia fria,
tempo total de cirurgia e data do Tl além dos dados do pds operatorio, como
ocorréncia de rejei¢cdes, infeccdo por citomegalovirus (CMV), numero de
abordagens, dias necessarios para fechamento completo da cavidade,
infeccbes de ferida operatdria (FO), complicagdes relacionadas a parede

abdominal ou FO, avaliagdo das algas caso reabordagem por laparotomia e
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calculado o incremento de volume abdominal apds o fechamento completo da
cavidade.

Os dados pré Tl foram coletados através de informagdes de prontuarios,
e os dados cirurgicos e pos Tl foram acompanhados prospectivamente. Todos
os pacientes foram esclarecidos sobre o estudo e assinaram o termo de
consentimento livre e esclarecido (TCLE). Para quantificar o progresso da
expansdo da cavidade foram realizadas volumetrias abdominais a partir de
estudo tomografico computadorizado antes e apos o Tl. O volume foi estimado
em cm?3 com auxilio do software Clinical PACS (PHILIPS insite®). O software
multiplica automaticamente a area delimitada em um corte pela sua
espessura, obtendo o volume de um corte tomografico. O volume total foi

calculado automaticamente pela soma dos volumes de cada corte.

3.6 Analise Estatistica

Na analise dos dados foram utilizadas técnicas de estatistica descritiva
através de distribuicbes absolutas e percentuais e pelas medidas estatisticas:
meédia, mediana, desvio padrdo, valor minimo e valor maximo. Realizou-se
analise descritiva da populagao de estudo e caracteristicas dos doadores, ato
cirurgico e pos-operatério. A analise estatistica foi realizada no Review

Manager, verséo 5.2.
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4 RESULTADOS

Descri¢ao da Técnica

A técnica do Tl consiste em anastomoses vasculares da artéria
mesentérica superior e veia mesentérica superior, com a aorta e veia cava,
respectivamente, interpostas por enxerto iliaco do mesmo doador. Apds
revascularizagao do intestino transplantado, anastomoses intestinais proximal
e distal sdo confeccionadas com o remanescente intestinal do receptor. Nos
casos com inclus&o de colon, o apéndice cecal é estrategicamente removido.
O intestino transplantando é cuidadosamente fixado e as brechas
mesentéricas sao fechadas. Ao final da cirurgia, uma sonda enteral triplo-
[lumen é passada pela gastrostomia com a finalidade de descompresséo
gastrica e nutricdo enteral. A ileostomia em alga € confeccionada em
hipocéndrio direito, o mais distante possivel da ferida operatéria.

Ao final do transplante, € iniciada a primeira etapa da nova técnica
utilizando curativo a vacuo (VAC) continuo da seguinte forma (Figura 3):
posicionada cobertura plastica estéril multiperfurada para recobrir todas as
visceras abdominais; insergao de esponja de poliuretano reticulada com poros
de 400 a 600 um e 2 cm de espessura sobre a cobertura plastica de modo a
cobrir o defeito aponeurdtico; faixas de adesivo plastico estéril sdo acopladas
meticulosamente a fim de isolar e cobrir a incisdo, esponja e pele adjacente,
com o cuidado de contornar e tamponar orificios externos (gastrostomia /

ileostomia); posicionado a ventosa de aspiragéo sobre a esponja e conectado
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a mangueira de aspiragao a bomba de vacuo continuo (Figura 4). O paciente

€ entdo encaminhado a UTI.

Figura 3 - Fluxograma das etapas para fechamento da parede abdominal
com o VAC.

1° ReQP
CompSep+Relax+
Aprox + VAC

2" - ...ReQP Final ReQP
Aprox+VAC Relax (?) + Fecham

Fonte: Produgao do proéprio autor.

Figura 4 - Confeccdo do curativo a vacuo: a) plastico estéril
multiperfurado cobrindo as visceras; (b) esponja de poliuretano acoplada

acima do plastico multiperfurado; (c) confecgéo do vacuo com auxilio de filmes
plasticos.

ir

Fonte: Produgao do proprio autor.
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Apos 48-72 horas do transplante € iniciada a segunda etapa, sendo
realizada nova abordagem cirurgica com retirada do curativo anterior de
maneira estéril (Figura 5). Nesse momento é realizada uma ampla separagao
dos componentes anteriores da parede abdominal, liberando a gordura
subcutanea da bainha anterior dos musculos reto abdominal e obliquo
externo, bilateralmente, respeitando os limites da gastrostomia e ileostomia.
Em seguida sdo confeccionadas incisdes relaxadoras na bainha anterior do

reto abdominal (Figura 6).

Figura 5 - Retirada do VAC anterior de forma estéril.

Fonte: Producao do préprio autor.
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Figura 6 - Demonstracdo da separagdo dos componentes da parede
abdominal e incisdes relaxadoras.

Fonte: Produgao do préprio autor.

As extremidades da aponeurose e da pele que se aproximam sem
tensao sao suturadas com pontos separados de fio inabsorvivel. Além disso,
alguns pontos separados em “U” sdo realizados na aponeurose e pele com a
finalidade de aproximar as bordas e orientar a forca do vacuo para o
fechamento posterior (Figura 7). Para evitar laceragdes, a pele e a aponeurose
sao protegidas por placas de hidrocoloide, seguido de nova confecgédo de VAC

(Figura 8).
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Figura 7 - Aproximacdo dos bordos da aponeurose e prontos de
orientacao da forca do vacuo.

Fonte: Produgao do préprio autor.

Figura 8 - Pele protegida com placas de hidrocoléide e pontos de
orientagao das forgas do vacuo.

Fonte: Producao do préprio autor.

A partir de entdo, € dado inicio a terceira etapa e novas abordagens a
cada 48-72 horas s&o realizadas com o intuito de suturar as extremidades da

pele e aponeurose que se aproximem sem tensdo. Se ainda houver defeito
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aponeurodtico, novos pontos de aproximagao de pele e aponeurose sao
realizados, seguidos da confec¢do de novo VAC (Figura 9). Esse passo é
repetido até a obtencao do fechamento primario total do defeito abdominal, na
quarta e ultima etapa (Figura 10). Caso as incisdes relaxadoras prévias ja
estiverem cicatrizadas novas sao realizadas em localizagdo diferente da
anterior. Se houver fechamento completo da aponeurose e ainda houver

tensao para fechamento da pele, realiza-se o VAC apenas no subcutaneo.

Figura 9 - Aproximacéo gradual das bordas aponeuroéticas da leséo.

Fonte: Produgao do préprio autor.

Durante o intervalo entre as abordagens cirurgicas, € estimulado ao
paciente a fisioterapia motora e a deambulagao precoce. Como o dispositivo
de pressao negativa € movel, o paciente consegue se locomover facilmente
acoplado ao suporte movel.

O jejum preconizado é limitado a demanda anestésica precedente ao ato
cirurgico. Durante os intervalos o paciente recebe nutricdo enteral conforme

meta nutricional, sem prejuizo caldrico-proteico.
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Apos 6 meses do transplante é realizado o fechamento de ileostomia em

alga, sem dificuldades.

Figura 10 - Fechamento total do defeito aponeurético e da pele: (a)

fechamento completo da aponeurose; (b) fechamento completo da pele.

Fonte: Produgao do proéprio autor.

Os dados demograficos dos doadores e receptores, bem como as
informacgdes sobre o transplante e o fechamento da parede abdominal estao
descritos na Tabela 1.

Os quatro pacientes do estudo eram do sexo masculino, com idade
variando de 19 a 45 anos. O numero de abordagens para troca de curativo foi
em média de 5 (minimo: 2 e maximo: 9) reabordagens por paciente num
periodo médio de 15 + 11,2 dias. Nenhum paciente apresentou complicagao
relacionada ao fechamento da parede abdominal no periodo das trocas de

curativo, apés o fechamento completo ou apds 18 meses de seguimento.
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Todos os pacientes operados com a técnica descrita apresentaram
sobrevida de 100% em um ano; apenas um paciente evoluiu a 6bito com 18

meses em decorréncia de complicagdes pulmonares (Figura 11).
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Tabela 1 - Dados demograficos e particularidades técnicas do

transplante de intestino.

Caracteristica

PACIENTE PACIENTE PACIENTE PACIENTE

#1 #2 #3 #4
Idade (anos) 25 45 27 21
Género MASC MASC MASC MASC
Peso (kg) 60 55 70 51
IMC 19,6 18 18 19,4
CMV IgG POSITIVO POSITIVO NEGATIVO POSITIVO
Tipo Sanguineo A @) A @)
Idade Doador (anos) 14 19 30 5
Género Doador MASC MASC FEM FEM
Peso Doador (kg) 60 75 70 26
IMC Doador 20,7 25,9 24,2 20,3
CMV IgG Doador POSITIVO POSITIVO POSITIVO POSITIVO
Dias UTI Doador 3 8 3 4
Painel Imunolégico NEGATIVO NEGATIVO NEGATIVO NEGATIVO
Tempo de Fll (meses) 24 12 96 72
Etiologia da FI SIC SIC SIC SIC
Perda de Acessos C.* 4 1 0 2
Data do transplante 13/12/2017 14/02/2019 05/02/2020 11/02/2021
Tempo de cirurgia 07:27 07:14 07:40 09:50
Tempo total isquemia 07:30 06:00 05:38 07:45
Inclusio do Célon NAO SIM SIM SIM
Trombose cava SIM NAO NAO NAO
Reconstrugao transito 6M 6M ™ 8M
Infecgao CMV NO NO NO NO
Abordagens fechamento 3 6 2 9
Dias para fechamento 8 28 9 21
Fechamento da pele SIM SIM SIM SIM
Fechamento aponeurose SIM SIM SIM SIM
Infecgdo PAT NAO NAO NAO NAO
Deiscéncia PAt NAO NAO NAO NAO
Volume pré Tl cm?® 2.681,59 5.072,92 3.681,8 4.339,77
Volume pés Tl cm3 4.562,56 5.994,76 6.395,56 5.369,06
Aumento vol. abdominal 170% 118% 173% 123%
Hérnias NAO NAO NAO NAO

Dados demograficos, dados pré e pos transplante dos doadores e receptores do TI.
Abrev.:PAt: parede abdominal; M meses; C.*: centrais.

Fonte: Produgao do proéprio autor.
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Figura 11 - Sobrevida dos pacientes submetidos ao transplante de
intestino no HC-FMUSP.

Sobrevida Pés Transplante

v Pac. #4
wPac. #3
»Pac. #2

mPac. #1

TFalecimento
Fonte: Producéo do proprio autor.
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Ndo houve nenhum caso de hérnia, deiscéncia, infeccdo de sitio
cirargico ou qualquer outra complicagdo relacionada a parede abdominal;
também nao foi evidenciado casos de colegdes ou infecgdes de foco intra-
abdominal. Apesar do grande descolamento promovido pela separagdo dos
componentes, nenhum paciente evoluiu com seroma ou colegdes
subcutaneas apds fechamento completo e remocédo do vacuo. O quarto
paciente alcangcou o fechamento da aponeurose com 10 dias apds o
transplante. Contudo, devido a sangramento do célon nativo (segmento distal
do colon transverso, colon descendente e reto) o paciente apresentou
importante distensdo abdominal com dor refratéaria a analgesia, sendo
necessario nova confecgao do vacuo na espessura total da parede. Apds esse
episodio o paciente evoluiu bem, sem novos sangramentos e o fechamento
completo da parede abdominal foi concluido com 21 dias. O paciente nao
apresentou nenhuma complicagao relacionada a parede abdominal apos o
fechamento completo e ja foi submetido a cirurgia para reconstru¢do do
transito intestinal.

Em todos os casos, a dieta foi reintroduzida antes do fechamento
completo da parede abdominal. Todos os pacientes receberam dieta precoce
apos a abordagem cirurgica e eram estimulados com fisioterapia motora e
deambulag&o no intervalo dos procedimentos.

Todos os pacientes foram submetidos a reconstrugdo do transito
intestinal com retirada da ileostomia num periodo de 6 a 8 meses do
fechamento completo da parede abdominal. Nessa abordagem n&o foi

evidenciado aderéncias entre algas intestinais e a parede abdominal.
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As tomografias computadorizadas dos pacientes demostraram grande
aumento do dominio abdominal apds o transplante em comparagdo com os
exames pré Tl (Figura 12). A mediana da distancia anteroposterior no mesmo
corte tomografico dos pacientes no pré-transplante era de 63,2mm (min:
29mm e max: 73,3mm) e apds o fechamento da parede abdominal a mediana

da mesma distancia foi de 98,8mm (min:90mm e max:124,4mm).

Figura 12 - Exames tomograficos antes e apds o transplante de
intestino: (a) paciente 1 pré transplante (b) paciente 1 pds transplante (c)
paciente 2 pré transplante (d) paciente 2 pds transplante.

Fonte: Producéo do proprio autor.
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Em relagdo as volumetrias abdominais pré TI, a mediana foi de
4.010,7cm? (min: 3.681,8cm3 e max: 5.072,9cm?) e a média de 3.944,02cm?
com desvio padrdo de #879,42cm3. Enquanto a mediana apos o Tl foi de
5.681,9cm?® (min: 4.562,5cm? e max: 6.395,5cm?), a média foi de 5.580,49cm?
com desvio padrdo de *692,25cm® (Figura 13). O aumento de volume
apresentou mediana de 1.455,13cm? (min: 921,84cm3 e max: 2.713,76cm3),
representando um incremento de 41,49% no volume abdominal, a média foi

de 1.636,47cm? (aumento de 41,66%) com desvio padrdo de +724,51cm?.

Figura13  Volumetrias abdominais antes e apods transplante de
intestino: (a) volumetria abdominal pré transplante de intestino (4339,77cm?)
(b) volumetria abdominal pos transplante de intestino (5369,06cm?)

Fonte: Producéo do proéprio autor.
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5 DISCUSSAO

O estudo realizado descreve uma técnica original e factivel para o
fechamento da parede abdominal apés o Tl, além de apresentar a primeira
série brasileira de pacientes submetidos ao TIl com sucesso.

A FllI, apesar de rara, € uma complicacao que afeta diretamente a saude
publica. Estima-se que, no Brasil, cerca de 800 pessoas apresentem Fll a
cada ano.*3 Esses pacientes tornam-se dependentes de NP diaria e devem
ficar internados, pois o sistema unico de saude (SUS) nado financia NP
domiciliar.444%46 Poucos centros médicos brasileiros disponibilizam a NP
domiciliar pelo sistema publico de saude, através de convénios com o
Ministério da Saude, contudo as vagas disponiveis sdo extremamente
limitadas. A internagao dos pacientes para realizacdo de NP implica em alta
morbimortalidade*’48:4%50 ¢ acarreta despesas relacionadas a hospitalizacgéo,
mao de obra especializada, uso de equipamentos de alta tecnologia, custos
com medicamentos e exames.®"%2 Além do importante impacto na qualidade
de vida do paciente que fica restrito ao nosocémio.

Nos ultimos 10 anos, a sobrevida global do enxerto e do paciente
submetido ao Tl melhorou significativamente. A maioria dos pacientes
apresenta bom funcionamento do enxerto e completo reestabelecimento da
alimentagdo via oral.?437:53;54

Em um relatério recente do Scientific Registry of Transplant Recipients
que cobriu os resultados de janeiro de 2014 a junho de 2016, nos 6 centros

dos EUA que realizaram 10 ou mais transplantes de intestino em adultos em
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2016, a sobrevida do enxerto em 1 ano variou de 60,5% a 83,0%. Incluindo
todos os centros que realizaram pelo menos 1 transplante de intestino adulto,
a sobrevida média do enxerto em 1 ano nos EUA foi de 73,6%.%°

Com a melhora nos resultados dos pacientes submetidos ao TI, a
qualidade de vida (QoL) tornou-se um importante desfecho. O objetivo final de
qualquer intervencao terapéutica € aliviar a doenca e melhorar a QoL. Esta
bem estabelecido que a QoL em receptores de Tl € melhor do que em
pacientes com FIl em NP. Rovera et al.%6% relataram uma melhora
significativa na QoL no grupo de transplante em comparagao com seu estado
pré-transplante quando eles estavam recebendo NP. A QoL é uma das
principais vantagens do transplante intestinal em comparagdo com a NP e,
portanto, deve ser considerada como uma das possiveis indicagdes para o
transplante intestinal.

Em razédo da complexidade do procedimento, poucos centros realizaram
Tl no mundo. Habitualmente os programas se desenvolveram em instituicbes
onde os programas de transplante de figado eram bem estabelecidos e com
grande numero de casos. Atualmente, cerca de 76% dos Tl do mundo,
ocorrem nos EUA. Em 2020, 16 centros realizaram 43 TIl e 48 Tl em
associagado com o figado, 63% deles em receptores pediatricos (UNOS 2021).

A Disciplina de Transplante de Figado e Orgaos do Aparelho Digestivo,
do Departamento de Gastroenterologia, do Hospital das Clinicas da
Faculdade de Medicina da Universidade de Sao Paulo apresenta quatro casos
de TIl bem-sucedidos, com independéncia completa de NP. A perspectiva é

beneficiar cada vez mais pacientes portadores de Fll com o TI.
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O fechamento da parede abdominal apds implante do enxerto no TI,
implica em alguns agravantes, uma vez que muitos pacientes apresentam
reducdo crénica da cavidade abdominal. Entre os pacientes que obtiveram
sucesso no fechamento primario apds o Tl, cerca de 20 a 33% evoluem com
deiscéncia secundaria da ferida operatoria, levando a complicagcbes como
evisceracgoes, fistulas e infecgdes.! % 36

Dentre as técnicas propostas na literatura, os expansores de tecido (TE)
sdo comumente usados para fechamento de grandes defeitos de pele e
parede abdominal, contudo apresentam varias desvantagens em potencial,
como: impossibilidade de previsdo da data da realizacdo do TI; exposicéo
adicional a anestesia; dificuldade de cicatrizacdo em pacientes desnutridos e
complicagbes relacionadas a injegédo gradual em TE inflavel.%®

Apesar de sua versatilidade, o TE tem sido associado a complicagdes
significativas desde o inicio do seu uso. Foi relatada uma taxa geral de
complicagdes de 13 a 20%, sendo infecgao, migracéo da protese e hematoma
as mais frequentes.®® A utilizacdo de TE intraperitoneais pode resultar em
complicagdes potencialmente mais graves, como peritonite e compressao dos
orgaos intra-abdominais. A experiéncia do TE em pacientes que aguardam o
Tl é limitada devido a preocupacdes relacionadas ao uso de material estranho
em pacientes criticos, bem como a limitagdes de espaco causadas por
fistulas, tecido cicatricial e, muitas vezes, estomas.

Outra técnica frequentemente utilizada para corregdo de grandes
defeitos abdominais € a separagdo de componentes. Um fator de relevancia

para bons resultados desta técnica é a necessidade de que os componentes
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da parede estejam integros, bem vascularizados, inervados e complacentes,
ou seja, ausentes de fibrose de cicatrizes prévias.®® Entretanto, essa é uma
condicao frequentemente inexistente nos candidatos ao Tl, devido a multiplas
abordagens prévias. Outro fator complicador é a presenga de estomas na
parede abdominal, pois o fechamento do defeito aponeurdtico durante
a reversdo da colostomia/ ileostomia colocaria alguma tensdo na fascia
ipsilateral da parede abdominal. Além do mais a técnica n&o garante o
fechamento completo da aponeurose e pele.

A telas tem seu uso amplamente difundido e no geral sdo a principal
escolha para corregdes abdominais. O uso de proteses no reparo de defeitos
da parede abdominal nos pacientes transplantados introduziu novos
problemas. Embora a tela reduza as taxas de ocorréncia de hérnia, ela tem
seu préprio conjunto de complicagdes; a infecgdo € uma das complicagdes
mais devastadoras apoés o implante de qualquer tela.®! O risco de infecgdo em
correcao dos defeitos da parede abdominal parece ser maior do que em outros
casos limpos, mas ha uma grande variedade relatada na literatura - de 1% a
10%°%? dependendo do tipo de tela, técnica e populagdo de pacientes. A
infecgcdo de proteses na parede abdominal pode ter consequéncias sérias,
dispendiosas e impacto grave na vida do paciente, devido a hospitalizagdes
prolongadas, multiplas re-intervengdes e custos sociais muito elevados. A
ileostomia proxima a ferida operatéria € um fator complicador que associado
ao uso de imunossupressores podem acarretar infecgcdes potencialmente
fatais aos pacientes. Além do fato que na populacéo do Tl, a corre¢cao da

aponeurose com a tela n&o resolve o problema do fechamento da pele.
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A maioria das técnicas ja descritas resolve o problema da pele ou da
aponeurose. O transplante de parede abdominal, adotado como técnica
alternativa para o fechamento da parede apds o Tl aumenta complexidade do
procedimento, aumentando o tempo de isquemia do enxerto intestinal. Além
de colocar o paciente em risco imunoldgico elevado, visto que a pele € um dos
orgaos mais imunogénicos e com maior chance de rejeigcdo. Esse enxerto
deve ser vascularizado com anastomoses arteriais e venosas epigastricas que
ficam sob risco de complicagdes. O transplante exclusivo de aponeurose tem
risco aumentado de falha, pela menor vascularizacdo desse tipo de enxerto.
Além disso, tanto os transplantes exclusivos de aponeurose, como a
colocacao de tela protética, ndo eliminam o problema do fechamento da pele.

A técnica do VAC para o fechamento da parede abdominal € uma técnica
utilizada para pacientes criticos, particularmente naqueles envolvendo
procedimentos cirurgicos complexos, como vitimas de trauma que foram
submetidos a cirurgia de controle de danos, pacientes com infecg¢des intra-
abdominais graves, isquemia mesentérica aguda, sindrome compartimental
abdominal e infecgbes necréticas da parede abdominal.63:64

Na técnica VAC, a interacdo da espuma com tecido sob pressao
negativa resulta em macro e micro deformagdes que estimulam a granulagéo
da ferida e aumentam a producado de fator de crescimento proé-angiogénico,
acelerando a cicatrizagdo.5® Além de contribuir para a redugéo da inflamacao
sistétmica e de danos aos orgados abdominais, diminuir a colonizagao
bacteriana e melhorar a deposigdo de colageno na ferida.63:66:67:68:69.70 Em

2001 foi demonstrado que o curativo sob pressao negativa provoca uma forga
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centripeta que tem como consequéncia a aproximacéo dos bordos da les&o.”°
Cheathamet al.”?> concluiram que a técnica de VAC esta associada a altas
taxas de fechamento abdominal em 30 dias e menor morbimortalidade. O VAC
reduz os cuidados médicos e de enfermagem, especialmente em pacientes
que apresentam quantidade excessiva de secre¢cao abdominal. Estudos com
nivel de evidéncia e grau de recomendacgdo 1A’® e 2A’ orientam trocas a
cada 48 a 72 horas, o que proporciona um conforto significativo tanto aos
pacientes quanto as equipes responsaveis pelo atendimento. Um beneficio
adicional € a aspiragado continua da cavidade abdominal, o que impede a
formacédo de colegdes intra-abdominais. Essas colegcdes frequentemente
irritam a musculatura diafragmatica e podem ocasionar derrames pleurais e
estimulos algicos. Com isso o paciente tem potencial para recuperagao
respiratoria e motora mais rapida e eficaz.

A técnica proposta nesse estudo € uma combinagcdo do VAC com
separacdo de componentes e incisdes relaxadoras seriadas. E uma técnica
facilmente reprodutivel que nao utiliza proteses sintéticas ou materiais
bioldgicos, permitindo a avaliagdo do enxerto a cada reabordagem. Com isso
ha menor potencial para formacdo de aderéncias entre alcas intestinais e
entre as algas com parede abdominal, além de promover uma drenagem
otimizada da cavidade abdominal nos primeiros dias do pdés-operatério. A
troca do VAC nao interfere na peristalse intestinal, ndo impedindo a
reintroducao de dieta enteral imediatamente apds o procedimento. Durante os
intervalos das abordagens é permitido a deambulagdo sem dificuldades, uma

vez que o dispositivo de pressdo negativa € movel e faciimente manipulavel.



5 Discussao 36

O potencial de fistulizagao promovido pelo vacuo € uma possivel critica
ao emprego da técnica proposta. Esse risco seria ainda maior nos primeiros
dias de pos-operatério, uma vez que as anastomoses sdo recém
confeccionadas e ainda nao estio cicatrizadas. Contudo, varias publica¢des
destacaram as vantagens da terapia VAC em abdomes com impossibilidade
de fechamento primario, salientado o baixo risco de desenvolvimento de
fistula intestinal. Em uma série de 112 pacientes apenas cinco (4,5%)
desenvolveram fistula; sendo trés do intestino delgado, uma pancreatica e
uma gastrica.”® Kaplan et al.”%, em 2005, identificaram que o VAC é uma
técnica satisfatéria para fechamento temporario da cavidade abdominal,
relacionado a ocorréncia de complicagdes como fistulas, em apenas 2,6% dos
casos. Rao et al’®, avaliaram 29 pacientes com fechamento abdominal com
o VAC, sendo 14 pacientes com anastomose intestinal e 15 sem anastomose.
Dos pacientes com anastomose trés desenvolveram fistula intestinal, embora
o local da fistula fosse diferente do local da linha de sutura. Nos demais
pacientes sem sutura intestinal, trés também desenvolveram fistula
intestinal. Assim, o estudo sugere que a pressdo negativa continua n&o
predispdem a ocorréncia de fistula anastomética.’¢ Uma revisdo sistematica
e mata-analise publicada por Atema et al’’ identificou 74 estudos que
descrevem 78 séries de pacientes, compreendendo 4.358 pacientes, dos
quais 3.461 (79%) apresentavam impossibilidade do fechamento abdominal
por causas nao traumaticas. A taxa mais alta de fistulas foi observada apéds a
associagdo do fechamento abdominal com tela (17,2%, IC 95% 9,3-

29,5%, x2p =0,012, 12 = 66%), enquanto VAC com tragao fascial mostrou
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a menor taxa de fistula ponderada (5,7%, 95% IC 2,2-14,1%, x?p =
<0,001, /2 = 79%). Assim, as complicagdes intra-abdominais resultantes da
terapia VAC nao séo frequentes.”® As taxas de complicagbes mais relatadas
na literatura decorrem das comorbidades prévias do paciente e da irritagcao
cutanea pelo uso do adesivo.”® Além disso, departamentos de grande volume
de TI, como o de Georgetown University, ja utilizam o VAC no dia do Tl como
ferramenta para diminuir o edema inicial pds revascularizacéo e possibilitar o
implante de tela de menores proporgbes em um segundo momento, sem
relatos de fistulas intestinais.

Uma das limitagcdes do presente estudo foi o baixo numero de
pacientes incluidos no estudo. Com um numero maior de casos
provavelmente novas caracteristicas serdo avaliadas e contribuirdo para
melhores resultados. Além disso, nem todos os pacientes seréo elegiveis
para fechamento completo com a técnica de separagcdao de componentes
associado ao VAC, contudo, o defeito abdominal resultante sera de tamanho
menor. Essa técnica apresenta como ponto negativo a necessidade de
reabordagens cirurgicas, que podem prolongar o periodo de internagéo
hospitalar.

A técnica descrita apresenta trés importantes beneficios que sao: a
resolucdo do defeito tanto da pele quanto da aponeurose, dispensar a
utilizacdo de telas protéticas e realizar drenagem eficiente do abdome e

subcutaneo, reduzindo o risco de colegdes.
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6 CONCLUSOES

O presente trabalho descreve uma técnica original para o fechamento
da parede abdominal em pacientes submetidos ao Tll com perda do dominio
abdominal.

A analise da série inicial de casos € mostra que a técnica é factivel,
eficaz e acessivel, aumentando o arsenal de possibilidades para o
fechamento da parede abdominal apdés o Tl. Além de ser uma técnica
facilmente reprodutivel, permite avaliacbes seriadas do enxerto e

potencialmente reduz o risco de cole¢des de parede ou intra-abdominais.
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APENDICE A

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
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L N OIMIE . et e e eeeeaaba e e e e b et e e e e e e e e aanees
DOCUMENTO DE IDENTIDADE N°: ... SEXO: Mo F o
DATA NASCIMENTO. ........ [, l......

ENDEREGCO ...t NO e APTO: .........
BAIRRO: .. CIDADE ......oiiiiiieeeeee e
CEP: TELEFONE: DDD (............ ) e
2 RESPONSAVEL LEGAL ...ttt en et an et eneneaeaens
NATUREZA (grau de parentesco, tutor, curador etC.) .........ccccoviiiiiiiiiiiii i
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DADOS SOBRE A PESQUISA

1. TITULO DO PROTOCOLO DE PESQUISA: Desenvolvimento da Técnica para o
Fechamento da Parede Abdominal com o Uso Do Curativo a Vacuo Associado a Incisoes

Relaxadoras no Transplante de Intestino e Multivisceral.
2. PESQUISADOR: Allana Christina Fortunato Maciel
CARGO/FUNCAO: médica INSCRICAO CONSELHO REGIONAL N°: 183146

UNIDADE DO HCFMUSP: “Faculdade de Medicina da Universidade de Sao Paulo”

3. AVALIACAO DO RISCO DA PESQUISA:
RISCO MINIMO  x RISCO MEDIO m

RISCO BAIXO m RISCO MAIOR m

4 DURACAO DA PESQUISA: 4 anos

5. APRESENTACAO:

Convidamos o(a) senhor(a) a participar de uma pesquisa cientifica. Pesquisa € um conjunto
de procedimentos que procura criar ou aumentar o conhecimento sobre um assunto. Estas
descobertas embora frequentemente ndo tragam beneficios diretos ao participante da

pesquisa, podem no futuro ser uteis para muitas pessoas.

Para decidir se aceita ou ndo participar desta pesquisa, o(a) senhor(a) precisa entender o
suficiente sobre os riscos e beneficios, para que possa fazer um julgamento consciente.
Inicialmente explicaremos as razdes da pesquisa. A seguir, forneceremos um termo de
consentimento livre e esclarecido (TCLE), documento que contém informacdes sobre a
pesquisa, para que leia e discuta com familiares e ou outras pessoas de sua confianga. Uma



vez compreendido o objetivo da pesquisa e havendo seu interesse em participar, sera
solicitada a sua rubrica em todas as paginas do TCLE e sua assinatura na ultima pagina. Uma
via assinada deste termo devera ser retida pelo senhor(a) ou por seu representante legal e
uma copia sera arquivada pelo pesquisador responsavel.

5A) Justificativa, objetivos e procedimentos:

O estudo tem como objetivo coletar dados para descrever uma nova técnica de fechamento
abdominal para pacientes submetidos ao transplante de intestino. A técnica estudada consiste
no fechamento seriado da parede abdominal com auxilio do curativo a vacuo combinado com
técnicas de separagcdo de componentes. Este procedimento faz parte do conjunto de atos
cirurgicos do transplante de intestino. Nenhum procedimento adicional ser sera realizado caso

o senhor(a) concorde em participar desta pesquisa.

5B) Desconfortos, riscos e beneficios

O estudo ndo apresenta riscos e/ou beneficios direto para o(a) senhor(a). Serdo coletados
apenas dados de prontuarios e fotografias dos procedimentos realizados. O tipo de técnica
estudada é parte do conjunto de procedimentos que engloba o transplante de intestino, sendo
apenas os seus dados utilizados na pesquisa. Nenhum procedimento adicional sera realizado

se o0 senhor(a) concordar em participar da pesquisa.

5C) Forma de acompanhamento e assisténcia

O(A) senhor(a) sera acompanhado pela equipe médica do hospital durante o estudo e apds o

término do mesmo.



Em qualquer etapa do estudo, o(a) senhor(a) tera acesso aos profissionais responsaveis pela
pesquisa. O investigador principal € Wellington Andraus, que pode ser encontrado no
Hospital das Clinicas da FMUSP, oitavo andar, setor de transplante de figado, Telefone
(11) 2661-5000, horario de 07:00 as 17:00h.

O investigador executante é Allana Christina Fortunato Maciel que pode ser encontrado no
Hospital das Clinicas da FMUSP, oitavo andar, departamento de transplante de figado
Telefone (11)2661-5000, horario de atendimento das 7:00 as 17:00 horas.

Se apresentar qualquer evento adverso, entre em contato com os investigadores ou ligue para
Telefone 24 horas (35) 984313572.

Se vocé tiver alguma consideragéo ou duvida sobre a ética da pesquisa, entre em contato com
o Comité de Etica em Pesquisa da Faculdade de Medicina da Universidade de S&o Paulo
(CEP-FMUSP): Av. Dr. Arnaldo, 251 - Cerqueira César - Sdo Paulo - SP -21° andar — sala 36-
CEP: 01246-000, horario de atendimento: 8:00-17:00h; Tel: (11) 3893-4401/4407 E-mail:
cep.fm@usp.br

5D) Liberdade de recusar-se e retirar-se do estudo

A escolha de entrar ou ndo nesse estudo € inteiramente sua. Caso o(a) senhor(a) se recuse
a participar deste estudo, o(a) senhor(a) recebera o tratamento habitual, sem qualquer tipo de
prejuizo ou represalia. O(A) senhor(a) também tem o direito de retirar-se deste estudo a
qualquer momento e, se isso acontecer, seu meédico continuara a trata-lo(a) sem qualquer

prejuizo ao tratamento ou represalia.

5E) Manutencgao do sigilo e privacidade

Os seus dados serao analisados em conjunto com outros pacientes, ndo sendo divulgado a
identificacdo de nenhum paciente sob qualquer circunstancia.



Solicitamos sua autorizagdo para que os dados obtidos nesta pesquisa sejam utilizados em
uma publicagédo cientifica, meio como os resultados de uma pesquisa s&o divulgados e
compartilhados com a comunidade cientifica.

5F) O (A) senhor(a) recebera uma via deste Termo de Consentimento Livre e Esclarecido.

5G) Garantia de Ressarcimento

O(A) senhor(a) nao tera qualquer custo, pois o custo desta pesquisa sera de responsabilidade
do orgamento da pesquisa. O (A) senhor(a) tem direito a ressarcimento em caso de despesas

decorrentes da sua participagao na pesquisa.

5H) Garantia de indenizagao

O (A) senhor(a) tem direito a indenizag&o diante de eventuais danos decorrentes da pesquisa.

Acredito ter sido suficientemente informado a respeito das informacgdes que li ou que foram lidas
para mim, descrevendo o estudo Titulo da Pesquisa Desenvolvimento da Técnica para o
Fechamento da Parede Abdominal com o Uso Do Curativo a Vacuo Associado a Incisbées

Relaxadoras no Transplante de Intestino e Multivisceral.

Eu discuti com a Dra Allana Christina Fortunato Maciel sobre a minha decisdo em participar
nesse estudo. Ficaram claros para mim quais sao os propdésitos do estudo, os procedimentos
a serem realizados, seus desconfortos e riscos, as garantias de confidencialidade e de
esclarecimentos permanentes. Ficou claro também que minha participacédo é isenta de
despesas e que tenho garantia do acesso a tratamento hospitalar, quando necessario.
Concordo voluntariamente em participar deste estudo e poderei retirar 0 meu consentimento
a qualquer momento, antes ou durante 0 mesmo, sem penalidades ou prejuizo ou perda de

qualquer beneficio que eu possa ter adquirido, ou no meu atendimento neste Servico.



Data / /

Assinatura do paciente/representante legal

Data / /

Assinatura da testemunha

(Somente para o responsavel do projeto)
Declaro que obtive de forma apropriada e voluntaria o Consentimento Livre e Esclarecido

deste paciente ou representante legal para a participagao neste estudo.

Assinatura do responsavel pelo estudo Data / /
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DADOS DO PROJETO DE PESGUISA

Titula da Pasquisa: Avaliacho da tdenica de curative & vacud donads para o fechameants da parada
abdominal no fransplants de intesting

Poaguisadon WELLINGTON ANDRAUS

Area Temdilca:

Verséo: 1

CRAE: 25535015.4.0000. 0088

Insiiiuigico Proponente: Hospital das Clinkcas da Faculdade de Madicina ga USP
Patrocinador Principal: Financlamento Prdpria

DADOS DO PARECER

Mimars do Parecer: 3730175

Apresentacho do Projelo:

Fedgncia imeatingl {F1) & a denominagho dads aos pationios incapazes de maner homeostase através da
absorgho antaral da nutriantes, eletrdites & dgua & poda sor classificada coma fransitdna ou revarsiel. 0
tratwmanbo dafini$vo dassa condicho 4 o rmnsplante de ntesting (T1). Denire as atislogias da Fl irreversival
{Fll} a sindrome do intesting curta (SIC) ¢ a mais comwm, um agravante oo Tl nessa condsclo &

a dificuldads do fechamenio primdrio da pareds abdominal apos implants do enxarta, devido a atrofia
crinica da musculmura abdeminal com reducio da cavidade. As ealraléglas existentes para lechameanto da
parede atdominal apés o Tl enplicam na wilizagio de telas ou do transplante de parede abdominal de
doador falecido, acarratando am elevada cusio linanceire & alto risco de complicegdes infacciosas,
Imunoidgicas e do surgimento de aderdacias. O curativo b wicwo serado 4 uma esiraiégia empregada no
fechamenla da pareds abdominal de pacienies com condiclos agudas gue dificultam o lechamanto
absaminal Objathe: O objebvg do aatuds & svaliar 3 ulilizsgho da tonica do curaten b wious sarads (VAC)H
para ¢ fechamenso da pareds abdominal apds o ransplante de inteating em pacenss com mduclo cronica
dia cavidade abdominal Método Serfic avafados pacientas com SIC, que desanmvolveram reduco crinica
da cavidade abdomingl, submatides a0 Tl com fachamenio da parede abdominal com lécnica VAC, no
Hospital das Clinicas da Faculdade de Medicina da Univarsidade de Sfio Paulo,

Enderepo;  Rua Owvidis Pires Ba Campes, 295 5 andss -|
Bairro. Coguaiia Casar CEP: 05 $03-000

UF: 8P Municipis:  SAQ PALD

Talelona: (11)3881- 7585 Fax: [11)2601-7585 E-mail:  cwppaansdm @ hodem usp. b
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Objetivo da Pesqulsa:

O objetivo do estudo & avaliar a uilizachko da tdonlca do curathve & vaouo sanade (VAC) para o lechamenio
da parede abdominal apds o transplante de intestino em pacientes com reduclo crénica da cavidade
abdominal.

Avalincio dos Riscos o Beneficios:

Riscos: Mo hd riscos adicionais a pacionia gua concarde em participar do estude, exceluando-se 08 fscos
inerentes B0 transplante & o manejo da imunossupressiio pos openattnin Bonalicies: Fechamanto atalivo da
parade abdominal, minimizando az complicaghes & olerecanda conforio a0 pacients,

Comentérios & Consideragbes sobre a Pesqulsa:

Considarar risco minimo de danificar o prontudso duranie seu manuselo. Caso algum novo pacienie saja
inciulde no estudo deverd anexar 0 TCLE a0 projsto & informar ao CEP

Consideragdes sobre o8 Termos de apresentacio obrigatéria:

Acaito a dispensa do TCLE por se tratar de um astudo analiticn & retrespactivo. Caso algum novo paciante
gaja incluldo no estudo, o TCLE serd aplicado conforma infiemado pedo pasquissdor fd projeto,

Conclusdes ou Pendéncias e Lista de Inadequagdes:

Mo apresenta pendincia ou moesSEate de adequattes.

Considersgbes Finals a critério do CEF:

Erm conlommidade com a Resolugdoe CNS n® 4668/12 — cabs ao pasquisador: a) desamnalvar o projeto
condorme delineada; ©) alaborar & apresentar relatdrics. parciais & final; clapresentar dados solicitados pelo
CEP, & cuabguis mamiante; o) manier &m angead 2ok sua guards, por 5 ancs da pesquisa, contenda fichag
individuals e todos os demais documentos recomendados pelo GEF, &) encaminhar os resultados para
publicacho, com 0f devidos crédites aos pesquisadores associados e ao pessoal lécnico paricipante do
progeto; ) justificar perante ao GEP intarmupcio do projete ou & niio pablicatio dos resultades.

Este pareces ol elaborado basesdo nos documentos abaizo relacionados:

IMormaghes PB_INFORMAGUOES_BASICAS DO_P | 20/11/2018 Acelto
da Prejate ROJETO_1460504.pal 00:05:40

Enderego:  Fua Cride Piros de Campos, 226 5% andas

1
Baicro:  Cecqueira Ciar CEP: p5.403-010 i,
UF: 5P Municipin:  SAD PAULD {
Teledone:  (11)2661.7585 Fax:  {11)2061-TEa% E-mail;  copyrig a8 b fmousp be |

. ————
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First Successful Isolated Intestinal Transplant in a
Brazilian Series

Wallington Andraus{{.' Rafael Soares Pinheiro{[),"* Allana Christina Fortunato([),' Flavio Henrique
Ferreira Galvao(D),' Rubens Macedo Arantes Junior(),' Daniel Reis Waisberg(),' Andre Dong Lee (.’
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*Correapondinag authaor, E-engil rnpinteingmasl o

Imtestingl faclape (IF) i the inabality to madnisin rueeitional
and hvdrochstrolyvtic support im0 the digestive tract (1-3).
Patients with irmevemsible [F depend delong on folal paren-
bewarl mankrifion (PN

The adbverst of PN has comtrifabed g lomger survival amd
better quuality of life (Qol} for these patients; however, the
prodonged vsr of '™ can lad o comgpdications that may
pesailt i Ealluee of mainiidenal Ihuﬂp:,'. Infctlons, and veln
thrombosis. Currently, infestinal transplantation  {ITh is the
reateent of cholow for st pathds w ith 1F wha dcl.r]ni_'-
complicatioms related to .

The mist common eticlogy of 1F i dhort bowvel semdrome,
accoumnking for 35%-T5% of cases (450, and it s gererally
a s ienoe af malbiple sesoctions of differend parts of (he
inbestine

I 1es, Okumuara ef al, () made ihe flss adlempt ol
IT in adults at the Hespitsl das Clinicas of the University
of S Panike (HC-FMUSE). Frosn B9800 1900, eighit ofher
attemgpes were made in this direction, bud the esulis ssene poor,
wilh only s pationt surviviess foe msome than 30 days (71 The
mepative results of these patiends woene aftributed 0 teche
ikl oommpations, et and mmrmurssppnssson )

In 19D, tacredimus (FEL a mare polent caboineurin inhi-
bitor than cvclosporine, was introduced i clinscal praciice.
Thits mevw maedbcation b biv a ‘aﬁl'llfh_’.il‘! IMpreement in i
survival rates of transplant patients and ongare biscause of
bt eopection comisol. [n 3000, IT was sccepied im the LISA
as a therapeutic modality for patients with irmeversible intes-
tiral failiene whio had complications melabed o PN Hivweyes,
the number of transplants performed remadned fesw because

Copyright © 3111 CLIMICE - The b an Qe Aroeis smabe divoiSaned wrader the
I R T T S TR L BT o P D T S Pt D
431 wheh porrsls anerdrcied wee, dotnbuton, wd nprodecion By
i o o, peradied the ongined wodk i oty cied

Ho peateniell corflet of bl was el
DOk 10036 e w 300 e MO RE:

of the complesity of the endine procedure. In Latin Aeerica,
it was only after 3004 that a fiew anits of [T were established
i comimlrees ssich as Argenting, Braeil, and Colomlsa (8], In
Bracil, ondy a few athempts of isolated IT have been made,
Bl wikhaounl saicoess,

Mevertheless, this soenarie has since changed; here, we
repaort thie irsd sucoesabul series of isalatesd 1T @ Brazil,

The patienis wene :|-|:\-|-r.1h'-c| &t HC-FMLUSP betwern X107
and AR21. Four patents uncerwent iseliled [T becaise of
shiort bl 51:_|.'I'I.|.‘| TOEIC,

The IT technique induded anastomoses of the superior
e adery (53] and superior mesedens vem, wilh
thee aorta and vena cava, respectively, interposed by an il
graft froen the same decsasid donor. Alber gradt pevasdolas-
iratin, intestmal anastomoses woere performied with Ehe
Enbestimal mommant of the seciplent (duodenue, lleam, or
codoaml. Thee !r.mr-npl.mhﬁ.i inbesbinge was carchully fived, and
thae mrwsenberic gaps were chosed. AL the e of the surgery,
a three-lumen ube was passed through the gasErmostomy
fior gastrae drainage and enteral metsstion. The trple-hemen
eniteral tube includes a distal jejunal lumen Bar enteral nutrits
Em inbusion, & pricamal gastric aspiration lumen, and an
assisted adr vent lumen o GaciB e constand o dniermmdifen
suction of gastric conbents. Temporary loop ileosiomy was
;u'rl-u,rrrrh.ﬁ.i i the right h'g-m'l'l:'um_!rlum as far as Fn'r-td'lhr
from the surgical wourdl levstomy  closure surgeny i
performied 6-12 months following ransplant. iF there is poe
refiction within the preceding 3 monhs.

Chir  innkiissuppocshon prolood]  comprised  duction
thempy with 2 mgskg anb-thymooyie ghobulin (ATG) plus
1 g indraversnes bolus sierodd ingection (methylpredmsolone,
Subsoquent dier=s of ATG were adminstersd  daily and
withbweid if the hmphocybe count dropped bokow 100 gells/
mm". If a dese was wihheld, it was adminisbered the mext
iy if Iymphiocy e count was highaer than 1M edls, may”s Thee
cumulative target dese was W0mg kg Sternid  Eapering
Frdlenwesd thee stamaart protocnd (200, Beb, 1220, B s -l:l mgh
AntB ol antibody treatment (riksdmab 350 mg /o) was




First Suocadiiul IT Brazmdan Series
Andraus W oot al.

administered on the 3™ postoperative day (P00 as a singhe
dise. The malnfenance immumppmim n;'H.imun e
Fllil-i‘d A three-dnsg combinabion: FK, everolimuos, and
predneame. FRois the maimstay therapy amd s initiabed
immediabely affer 1T FK was adminisiered via the gastric
tube lumen follwing clamping for Th The initial dose
wins 0115 mg kg administered four Hmes per day o achiee
an carly target ronge for the reagh kvel of 20-2% pgSml
The doses were albered according b trough levels. IF the
FE trough level was below the bargel range within 5 days,
the administrabion mate was cha in a sublingual
fashion. Everolimus was starbed affer complete alsBosminal
wall closure, targeled o o 4-6 ng/mi teough level. Prod-
nbsone (200 mg) was iredoced affer mathylpredasolone
Eapering,

Infoctbous disease prrlfrh:.'L'lh:il. includied i!."ﬁlcm.i-: antibio-
tics at the time of ancsthesia indocton and was contimued
fur 7 days afler 1T Standasd therapy comprised vancomycin
and piperacilln-tesbactam. Concurment andifungal cover-
age wis emiployed with fucomazale for 21 days, All patbents
reveived  timethoprim-sulfameihoxazole  for  prophylaxis
agnknst Prermoeystis ceriml for 1 year after [T, Albendazole
and vermsectin were administenesd s}m-m.ﬂi:.ﬂl}' for pasa-
sitic infection prophylais. Bleod cultures wene collected on
the day of transplantation becawse of the risk of line sepsis
and bacterial translocation

Cytomegalovirus (CMY) s a wiral prophylaxis target
Reaiplents {R) with megative MY immusoglobulin {1g)
[ anlﬂmd}' werpstalus are considencd at a hiﬂ]‘lﬂ' risk Bn
develop CMY infection. Fatients were strafified according fo
the C3AN 1ppls status and were consddened higherisk patients
when an lgGrnegative mecipient neeived a graft fmom an
Iph-pemsitive donor. All patents reosved gancckndr 5 mg/
kg twice daily for 3 weeks, starting mmmediately afier brans-
plantation. Peophylactic ganciclovie {5 mg/ kit wars - adminks-
tened onoe dakly and valgancichovic S0 mog was conginued for

CLINKCS 2021763016

1 yoar, High-risk paticnts additionally received C8V Ig 150
ITlE.I'kE within 72 hours of lmnnl'nlurl.nthn,, cVeTy alternake
wirek for 8 works, and then rnn.ruhl:|.' for 1 wear {15 dhowars tokal ).
Surveillnce of subdinical CMY meplication inchxled wackly
serum UMV palymerase chain neactiom (PCE) for 12 woeks
adl Ehen monthly for 1 year

Allograft mpection was  diagrosed  based  on clinkcal
paramaelers, particulagly high Beostomy setpul, edosooplc
mscosal aspect, arsd histology of bepsy specimens. Bepction
surveillance was based on rowtine ibeoscopy with collection
of bispsies {fve samiples). The first ssamimation was perlor-
msed om clay 5 alter [T, e twice weekly for 2 menths, onoe a
wenk at e 3™ myomih, and Gnally once per mondh i the fest
voear, Acule pgection was stratified as mild, moderate, or
severe. Mild rejection depicts localized Inflammatory infil-
trates comcentrated around the smiall venales in the Lirmdna
|'u1n-|:lr.i..1. Thi® mascossy is intsct, buk the crypl 4.~|;|iH'r|.'Ii|.|:rn dis-
plavs evidence of injury. Further, the rafe of crvpt epithelial
apoptimis mensases, wsually with mwme than six apoptotic
bisdics per 10 crvps. Moderate mpection depicts an indlam-
mupbory mdiltrade that ks widely dispersed within the Limina
propeia, Crypl damage s distrilasted more diffuscly, wually
im ampas of confluent apopiosis. Foml superficial erosions
may b presend in the mxos Sevene sole réjection s
distinguizhed by a marked degree of erypt damage, wuoally
assaciatiend with exfoliation, histodirzical mucrsal denodation,
anl mvcesal ukeration. Treatment for fegection must be
imchividualized, bl as & gerseral ribe, mild sepection is treated
with bolus sferold “'h;‘l'.:ll'!-:l.' {1 g mh:..'lpmdni-h'{lrm foir 3=5
daysl, ATG B administered in cases of steroid-resistant
regection and moderate or =evere nectione Alemiueumab is
warranted in patients with poor negaonse to ATG breatment,

The charscteristios af twe 1T necipiints and donors ad the
iniraoperative data are proesentod in Table 1. Four patienis
uilerwen trarspiant, three of whom are alive amld sl
{Tabde 1) Omae patient died after 19 months of follow-up

Table 1 - Characteristics of patients who underwent intestinal transplantation at Hospital das Clinlcss of the University of

Sho Paulo (HOFRALISP).

AGE [YEARS) Fh

SEN MALE WALk PEALE MALE
WEIGHT kah &0 55 7 51
B g 195 = 18 e
CHY G POSITIVE POSITIVE HEGATIVE POSITIVE
BLOOD TYPL s =] A cr
DDMOR &GE [YEARS) " 1% 0 5
Dl SEX MALE WALk FEMALE FERLALE
CORCE WEIGHT (Ngh &0 5 70 6
DeobeCik: B (kg ny 159 M2 01
DORCE CMY igh POMTIVE POAITIVE FOAITIVE POSITIVE
CADMCHR 0L DAYS k| E 3 4
HLA CROMSKIATOH MEGATIV MNESATI HEGATVE MEGATIV
IF TIME {MONTHS 1 12 9% iz
ETIOLOGY oo e 1 o e
LO%S OF CEMTRAL VEMDUS ACCESS 4 1 o 2
TRANSPLANTATION DT TRy 033019 L ElF ah ] LR R rlE R ]
SURGERY TIREE o7 0714 0740 o850
TOTAL ISCHEMIC TIRAE an 0624 E38 OF A5
COLOH INCLUSION NO TES TES TES
SLPRARENAL CAVAL WEIN THROMBOSS YES WO MO KO
ILEGCHTOMY TOXE Do oM (AE M

REIECTION N0 YES YE4 VES
CMY INFECTION e L 1] )

AR, By enaet s ORI, oiomegaievins: KU, wioedive care Unic & innesting] Taikee HLA, D bukooyhe antgen.
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bocase of pulmonary infection, thercfone, the fimst thooe
cares had 100F% 1%month survival (Figune S1).

Case 1

A 23 year-old male, who underwent surgery for indestinal
malrotabion a1 15 days of age, presented with mid-bowel
waslvardiss, which b bo ocelusion of the SMA territory ancd
eeuired total entereclomy, Six monthe later, Intestinal ract
reconstnsction  with dssdenocalic anastomiosis  was et
tormied. After a failed rehabilitation attempt with P2 and
audtiphe contral catheter-nelabed inlections, e apdervent 1T
i Dyember 2007 with a graf composed sedely of the small
bavivel, Thi SUEETY lastexd 7 hiowrs and 27 mimdes. On the
" PO, enteral dict was introduced. The patient presented
with worsening nenal funetion. The FE dosis were neduced,
and everolimius therapy was mitiated on the 107 PODL An
oral dict was staried on the 18 POD, with good acoeplance,
Az a mide cifect of cverolimus therapa, the patient developed
serositis and pericardial effusion, requiring surgical inter-
s, Evenslimus. has since bovn replaced with myeophe-
nolate sodim, The intesting]  function recoversd, sl Hue
patient was discharged 60 doys afer [T, Curremtly the
patient is rehabilitated on an exclusive oral dict using double
immunesuppression. He did not present with hemia or
abdiminal defects during folkvwy-up.

Case 2

A H vear-old male, with & medscal history of susgical
covrrecBon of ii.g_mnid volvulus af 2 muonths nl'.:;g,ur-. Flrl."_lu."l.'lh'id
with acute intestinal obstruction because of adhesions. He
urderwent surgical intervention; howeves, on the 30" PO,
b divelopend pow scwte inbestinal obstroction, whiclh was
rcabesd by emberectomy, bolal colectomy, reclal stump closune,
and dusdenostomy, After 1 vear of inchospital clinical
rehabilitation, he underwent IT v February 2009, with an
molabed boswel graft containing the small mbestine, thasoecal
wthve, anad ascencing and trarsyverse colon The total surgery
tigne was T hours and 14 minutes, Transplantation was
uneventful, On the 15" POD, an oral diet was stasted. Twa
moniths afber I:mmp-hm, thi= p.ui:'nl prmllu;'d wilh stenoicd-
nsistant graft njection and was soccessfully tneated itk
1.5 mgSkg/day ATG up 1o a total dese of 7 oggd kg, After
6 moivis, Blessteeny dlosure surgery wis performed) Fowe-
ek, the patient doveloped aciste indestinal obstruction and
subsequently underwent Liparotomy, which nvealesd inbes-
nal hermiation, The inbestinal functssn fu.l.l:..' recovered, and
the patient was discharged on an exclusive oral diet, with
triphe immunosuppresshon and oo hermdas of abdominal
diferis. Adver 19 months of follmv-ap, the patbnd was hiosp-
talized becawse of fever and dysprca. Radiological imvestiga-
tion reveabed  poeumonia, and blisd culbens  identified
radtidrug-resistan Kl pacamomise carbapenemase
producing bactesin, He dovelopad sepise shock and died.

Case 3

A% vear-old male undemwent segmental enkerechomy in
2012 because of inbestinal malrotation. In the pestoperative
periad, b presentsd with mwsenberic ischiemia, which
rexjuired pesection of fhe entine inbestinal segnwenl poairished
by the SMA and terminal jofuncstomy, Four yoars Liber,
he underwent intestinal tract recomstruction with jejurmsgm
lic amasthmosiz. He memamed on bisme PN owntld 20200
In February 2020, he underwent IT with an solabed inlestinal

First Successful IT Brazilian Series
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graft composed of the small intestine, Bepoocal valve, ascen-
dir‘: colon, amd transver=e colon. The gotal FURETY Hme was
7 hasuirs. ared A0 minutes. An osal dict was introduced on thie
4™ PO with goad aceptance. Ten months after ransplan-
taticny, lse prisembod with acube grafl ngection and was
sucorssfully breatod with ATG. Eleven monibs after Erans-
phrﬂ.ﬂlinn,. arterial concdwdt slenesis was identificd and the
paticnt underwent stent angioplosty. He remains rehabali-
taitisd o an eechusivee oral et vsing rple mmonosgpphssion

An imspartant featuse of this case s that the feciplent’s
CMY sevology was negative (gM o JlgG o ), whereas e
domwr was ]|ql.'|-pmili.'|.'t-. The m-ip.'u.'n'r received ganciclovir
in addition & intravenous immunoglebulin againsg CMY,
acoonding o our probocol for high-risk  patiens. Adter
13 mondhs of folkeyv-ap, the patienl has ped presesied svilh
any sgns or sympdoms of OV infection, inclisding negalive
serum ORIV PCH and negative  immunohistochemistry
findings om routine intestinal biopses.

Case 4

A 16 :..'r,'ar-nl.'l mah: underwent exfersive enlene
becavsr of intestinal torsion, remadning with 10 cm of the
jejumum, tramsyverses, and descending colon For 5 years, he
continued inbestinal rebabililation with PN maceosbe-
ecsits, O Febrsary 2021, he umderwent TT with s tsolajed
ingestinal graft composed of small intestine, eooecal valve,
nnn-ndirg o, and transyverse ook, Th*HlIalmrp'r:l.' Hme
weas 9 hours and S msate He was starbed s ocal diet on
the 5" POLE however, be developed gastric distension and
wismdting. O the 20" PO, he proesented with mild acute
collular rojoction and was sucoessfully Ereated with pﬂu
steroid therapy for 3 days. On the PO, e adhevidoped
mesderate acule cellular rejection, amd ATG broatmenl was
inblaabed. Adter the secomd ATG dose, e wis diagecsed sith
cogonavinis disease 009 COVID-19) dusing rowline nasal
swrals :u.'n,h;‘ning. We dicidied 1o Flmwfd. with ATC breatemsnd,
despite 4 scond nazal swab pesitive for SARS-LolV-2
(camative virus of COVIED-I9) amd mild resparatory symgs-
boarrs, Blepection was successiully treated, amd he had so
complications rdated o COVIER Ol diel acceptamoe
ph:n.dil:,.' i|1.'||:ln:1.'|;-d, amd hes was discharged 3 months after the
procedune. After & minths of follow-up, e remained on an
exclusive oral dict wsing triple Inmunosuppn=aion.

Brazil has a selid foundabion in oagan inensplants and lsis
the Largest number of pecorded rarsplams. performed in
Latin Arnerica. In 2009, 14,543 ransplants were performed
acrres thee coumdry, aml approsimately 96% of the procedunes
werne finanoed by the public Unificd Health Snwtem (SUSp{9).

Althigh Brazil was a pionees i 1T with Ok in the
ks, [T is shill pod & woellestablshied medality in the country,
Monetheless, in the last 4 vears, foar ITs were Pq.-rlirm'\d in
our cembier at HO-FMUSE with pood imifoomss, indicating
promising prespect in the trestment of patients with IF in
the future (Figuee 1)

IF, although mme, Is a complication that diecctly affects
publi.r hevaleh. 1t is estimated that in Braeil, a'pp:mtirn.m:'l].'
B people present with 1F cach year [10) These patients
becomis dependent on daily P and must be lhespitabeed,
as e SUS does ot finasce bome PN (=130 Only 8 few
Brazilian medical centers offer bome PM throwgh the public
health system wia direct agreements with the Minktry of
Heakth; howewver, thie avaidlable dregifutions ane limited.
Himpitalization of patients for PN mesalts in high merbicaty
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Figure 1 - Creerall survival of patients after inbestinal trandplantation a1 the Hospitsl das Clinicas af the University of 5o Paule.

am]  mortality  (14-16) and  entails oxpenss relabed B
hespitabizaticn, spocialized health care persenne], use of
high-tech equipment, and cosks of medication and seammed any
examinations (17} I addition, hospatalization for PN nega-
tively impacts Qol. as pabients remain nestrcted b bospitals
with lemibed family Hving along,

IT imvadves differend enosdalifics: all'l'u:lu_g;h the small inless
tEne s the madn ongan B be transplanted, @ may be frans-
plangiad together svith diffenent ergans. Thas vpar of transplam
depends on the underlying disease, the quality of the other
alhclorniral ongans, the prscice of liver disesse, and e
naimber of prl.ﬁ.'inu.: abd omimal Wal:'um ealatesd 1T &=
imdicated in IF in the absmoe of sevene liver dystunctione The
Tivar lhomibl b inehudidd in the graft i the peeseroe of seee
and ireeversible liver discases. In 3019, 81 115 wiene
i dhe Unibed Seates, among which 555% required an
asociaied Hver transplant (18] When multiple abdominal
organs fadl, the graft muost be multivisceral, and in such casus,
iy ane ransplanded en Bloc siomach, ducdermens, pancross,
senall inbeshine, amed liver.

In b past decade, the overall patient and graft sorvival
rate has impn}\'\wl s.i.g,nlﬂ-ﬂnll:}' in the comndexi of [T, Mosi
patients have poodd graft function and complete restoration
of ogal feoding (19-31), Some cenders In the LISA have
reached very satisfactony bong-term resulls, with 1= and
S-yar gralt sarvival gabes of 77.5% and 5795 in the pediatrie
populatiom, eespectively. Ameong adules, the 1- and S-vear
praft survival rates wene T2 amd A58.5%, mespoctively (22).

In & enore Feoond fepaorl from the Sclentifc Begistey ol
Transplani Recipients, the results From Jamsary 20004 #o June
206 shiowssd that the 1-year grodt survival varsed from 6855
1o BRI, when inclisding only six US centers that performed
10 or more adult IT in 2016 Including all cmbers that
perhormed at least ore sdbale [T, e msan 1-vear grafl
survival rate i Ehe LSS, was T, i.:tludi.ng all cenibers that
prerformed at beast one adualt IT 233

Dhesgrite the Improvement in the clinkcal oifcomes of 1T,
Qul shiuled alse be conssdensd an important. measune of
supocess, The ultimate goal of any therapewtic inbeventson is
1o albeviate the discase condition and improve Coll 18 is well

wstabdished that Ol in IT mecipients is bedter than that in
patients with FI in PN, Bovera of al. (24) reported a0 signé-
hecant improvement in Dol in the fronsplamt grosup comy-
parcd with dheir pre-transplang status when they wene
receiving M. ol is one of the main advantages of 1T
compared with PN, amd, themelor, should be considensd
i of Bhwe puw.i'ri" mlEcations for T,

Duiee to the complexity of the procedure, few ombers have
performsd 1T in the world, Usually, programs ase developsd
in institutions where liver and other solid organ ramsplanta-
o programs ane already well establssbed and lsave o Lange
mumber of cases. Between 2000 and 2007, |'||1I}' 28 oenbers
wirldwikde reported [T in the Infestinal Transplant Begistry
(25 T Bl Dot o oiar ke lodlge, Vhis is the Firse siccissdil
Brazilian t=olated IT series bt be reported,

En conclusion, the owtoomes of [T have improved in secend
decades, and grafl survival ks now comparable o that of
ther wolid organs. In Brazil, there has been improvemsent in
the owdeomes of 1T, with the poteniial b0 benclit moene
P.lfh"ﬂh with IE IT iz a lhu:':rapﬂui: minclality that must b
afferd given that intestinal rebabilitation with easly restora-
T aof nutrdional aptoncamy has been shosm Bo bead 1o betler
survival rate and ol
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Shart bowel syradeome s the most common eticlogy of intestingd falure, resulting from eltfer resactions of
different intestiral segrents or a corgenital condRion. Due to the ateence or ondiderable reduction of intes
tinal koops in the abdominal cavity, patients with short bowel syndrome present with atroply and marscle re-
tracthon of the abdominad wall, which leads o boss of abdominal domain and elasticity. This complication & an
aggravating factoe of intestinal transplantation since H can peevent the primary chosure of the abdomina wall
& wast armay of surgical bechniques Bo overcome the challenges of the complexity of the abdaminal wall kave
fween described im the Bterature. The aim of cur siudy was 10 review the modalities. of abdominal wall chosure
I inbest bnal mu ke sceral Trsplantaticn,

Ougr s by conststed of a wystematic review following the methodological instnactions described in the PRISMA
guidelines. Duplicate shadies and studies that did not meed the criteria for the systematic review wene exchud:
ed, edpecially thove without relevance and an explicit relationship ‘with the investigabed theme. After this step,
&1 articles wese induded in our study.

The resulls cbtaired with these technigues have been encouraging. bt a high incidence of wourd complica-
thans In some reports Bas rabed concems.

Theere [ no consermus among transplastation centers reganding which technique would be ideall and with high-
er success rabes ard lower sates of comglications.

Keywards: (pen Abdomen Technigues « Transplantation » dbdominal Wall » Ongan Transplantation
Shart Bowel Syndrome:

Full-1ext POF httpe o feewwasra boMrarsplantation comiabairact! ind exfidhr/ 914595

Boone Bh: Mhy B3
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Entestinal Faflure is defired as the inabi®ty to maintain bomseo-
stasis through emeral absorption of nutrienis, elecirahdes, and
water [1-3} Shor bowel syndrome Is the mast comman ¢f-
alogy of intestinal failure and results from either resections
af different infestinal segments or a congenital condition.
Farenteral mutrithon is the first Bne thecapy for intestina! fail-
wre; hirdeiwed, when life-threatening complicalions of paren-
feral mutrition acowr, intestinal transplaniation ks the ondy cu-
rative treatment possible for these patiems.

Cwing te the absence or considerabie reduction of Intestinal
lops im the abdominal cavity, these patients present with at-
rophy and mascle mbraction of the abdominal wall, which keads
o the lgss of abdeminal domalm and elasticity. Fusthenrmaone,
patients with short bowel syndrome aften undergo multiple
surgical procedures, beading fo extensive abdominal scarring
af even & frozen abdomen (Figare 1). This complication is an
aggravating fackor af intestimal trandplantation since i can pre-
wverit the primary closure of the abdominal wall Even in pa-
fierls without shodt bowel syndrame, ather siluations com-
monly faced by potential intestinal transplantation recipients,
such a5 absdoming] adbesions resulting from previous surgkal
procedures, fistulas, edtomies, or extenisee abdominal fibro-
sis that result friom second imtention healing of peritonsosto-
mies/laparostomies [4] can abio pose challenges for abdominad
wall Cledwre. bn addition, edema after revasculamization of the

Figure 1. Extersive abdominal fikeosss resulting from second
imtention healing of peritoneostomy and cslomy 2cars.
{irsenal of 1he degartment)

inbestinal graft tends to exaterbale the dilficulty of tension-
free primary closure [5]. & forced closure attempt can mesul
in intestinal schemia, wound deliscence, infection, abdomi-
nal campartment syndrame, regpiratory complications, vasiu:
Lar thrombosls, and consequent graft necrases [6,1],

Successful closwre in this chronically il and highly immuno-
suppressed populatéon has been proven to be cructal, no only
1o decreass the dkk of infections, fislulas, ard myoalic ane-
rysms, but ako o impeove the survival of the graft and the pa-
tiend [B,9]. The rate of prsmary abdomenal wall clesune after in-
testinal transplantation or mubiisceral frans plantadson varies
from 40% te 85% [10]. A vast amay of surgkal techniques fe
awvercome the challenges of the complex abdeminal wall kave
been described in the literature, The adm of our study was to
review the modalites of abdoménal wall closure in intestinall
multivisceral fransplantation.

Ol stuady consisted of 3 systematic review following the meth-
odological mstructions described in the PRISMA guidelines [11].

nitiadly, & s=arch for data was performed in the Medline
PubMed database in English. Data collection was completed in
Hovember 2019, The Imlerventions anatyzed in owr study con-
disted of the techniques used for abdominal wall chadure dur-
ing intestinal or multivisceral transplantation. The search on
Medline was performed in the PubMed database (pressnclbd
plmaibgsy' pubmed] and was adapted uiing MeSH terms in
Erglish (intestinal OR small bowel 08 multivisceral] AND ftrans-
plantation). AMer this iniliasl sedech, we made ather selactions
wiih the more specific ferms a5 fofiows: (abdominal OR wall}
AMD (technigque) AND (husans),

The sample consisted of artigles pulblished In indexed foumals
and selected iy 2 independent researchers (ACF and RSP who
read and analyzed the abstracts according to the following in:
chuslon criterla: 1) publication vehicle: Indexed journals, since
they presenl gresles dissemenation and bioess o peseanchers
2} publication language: artickes published in English, French,
Spanich, of Pofuguess; 3) year of publication: astickes pub-
Ehed between 2003 and 2019, totaling a period of 16 years:
and 4} medality of sclentific production: orginal asticles, case
repearts, and systemalic reviews regardeng technigues for ab-
doerminal wall closure after intestinal transplantation,

Our study was approved by the Research Ethics Committee
of the insitution,

The bibliographic wearch encampadssd arficles from nation-
a and internatianal lterature regarding techniguees te cofrect
complex abdomingl delects in the setting af irntesting] trans-
plantation. In total, 250 abstracts of scientific artickes were
found in the databases. Studies that did rot meet the criteria



Figuane 2. Sudy deslgn.

far the systematic review were excluded, including duplcate
Sudies and especially Budies not meeting the paramebers
of relevance and eaplicit relatianship with the investigated
theme. After this siep. 63 artiches were inclusded B cur study,
as showm in Flgure 2.

Discussion

About 209 to 33% of patiends wha present with primary lo-
saire afver intestinal trassplanisticn progress 1o secondary de-
hiscence af the surgical wound [1-3,12] To overcome the dif-
figuity of adequate abdominal wall closure, several strategies
wene used: some Invobved the use of small grafis bn the recips-
ent and othirs insakoed the mncneass of the abdosinal domain

Reduced-Size Grafts

Incompatibility im size makes the primary cosune of the regips
ent's abdomimal wall ome of the maost impartant technical chal-
lenges relsted to intestinal transplairtation. The use of pediatric
dongrs for adult reciplents or anatomical reduction of the graft
are alternatives. Since the 19305, small donors have been pre-
daminantly used foe Intestinal trarsplantation. The donor-io-
recipient body weight ratio should be ideally between 1.1 ard
£.76 | 13], demanstrating that recipients with intestinal failure
commaonky have reduced welght n relation to their size, However,
transplantation centers. have increasingly accepted argans with
cors iderable sipe incompatitslity owing bo the scansity of denors.
that mest 1he ideal characteristics. The disepancy between
donors and recipients is a critical issue that sgnificantly Gmits
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the availability of organs. tn the Unibed Stabes, after 3 years on
the indestingl vansplantation waiting s, 17.6% ol patients
were Hill waiting for a donar |14]. Organ danation fram Lang.
er donors would increase the availabity of argans, potentialy
reducing walting time, Pediatric reclplents ane the most affect-
ed becawse of the scarcity of pediatnic domons, Thus, an eglaon
to preserd high marality rales of patients an the waiting list
it 1o comsider the anatomical reduction of the intestinal graft.

The devetapment of reduced-size intestinal grafts was smed to
increase the pool of availability of dosors. of isolated mlestinal
grafts; il & posible (o overcome size differences greater than
10: 1 [body weight] between denors and recipients with this
technigue {15} For lver and Intestine reduced-size grafts, the
use of reduction teghnigues [16] resufled in the wse of pegans
T dlirerd thad wete wp 1o 5 Gimes langes Lhan recipients [17],

Tha first reduced-size graft was reported by Reyes of 21[16] in
15998 (Table 1} The recipients were a 3-year-obd boy with he-
patic-intestinal insufficiency and a 63-year-old man with hepa-
tilis © and hepatocarcinama, bath tramsplanted with the same
adult deceased donce liver. The pediatric recipient received
the left lateral hepatic section {segments 11 and 1) in cantinu-
ity with the intestine, with no need of billary reconstruction
(Figure 3. The remnant Beer of the donor was transplanbed
ta the adwlt recipient. In 1999, Xenos ¢t 3 [18] described theis
technigue for grafi reduction. The technique consists of divid-
ing the liver (oft latesal section represented by segments B and
I &nd the senall inkestiee (ileum) dursng 8 combened trans-
planiation; biliary reconstruction was perfarmed by Rous-en-Y
hepaticojejunostamy



Tabide 1. Graft reduction techrdques.
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Vedsd HAibar M Techndgue LTI P

1998 Eeyes e al 1 Pediatric: LLHS + intestine Retramaplantation due pancreatic
Adult: Bemman liver (Right lobe + leakDoed
segment iV}

19099 Kenos ef al 1 LLH% + Smnbillary reconsruction in Died of intestinal perforation + severe
Ricux-en-Y rejecticn

TO00 Wille de Goyet et o z LLHS & entive small intestine, incuding Houpital discharge with complete enteral
duodenum and head of the pancreas feeding

2000 Deelrbtdere et al 15 One-meter leal graft vasculariced by Mo cubcomes reported

SAUA and SMY

o e o

LLHS - left lateral hepatic section represented by segments Il and (il SMA — superor mesenleric arbeny; SMY - siperior mesenteri

R

In 0040, de Ville de Goyet ot al [17] performed trarsplants in
2 childrsn with chionsc intestinal msufficionty, weighing 7.6
and 4.8 kg, respectively, with a multnisceral graft from 2 do.
mofs weighing 35 kg each, Multivisoeral grafts had thelr size
reduced during bench surgery (leaving the hepatic hilum un-
touched] and consisted of segments I and 01 of the liver and
erfire small intestine, mokiding the dwddenum and head af
the pancreas. In these cases, there was also no need For bil-
fary peconstiattion owing o the preservalion ol the donors”
dusderam in continuity with the intestinal graft,

Alsa in the 2000s, 15 isolated small infestines were sucoess.
Fully reduced by Delevidre ef ol [15] by obtadnieg a 100-cm il
el graft wasculsized by the supenar mesenbens artery and
vieln. The techndgquee consisted of dissecting the wascular ped-
lele threugh mesenbend transillumination. The dissection was
initlabed cn the right side of the mesenteric pediche. fellowing
the path of 1he Swperior mesenlers arery and Superson mesen-
teric wein, and the branches on the right were connected and
seqticned {leccecal, rdght colic and medsim cobt arteries), ex-
cepl For the leal branch, which was dswected all the way. The
lymphatics of the Heal mesentery were peeserd to guaramtes
the mairfenance of mphatic dryinage. The use af the distal
ileum effectively reduced the graft size due fo the reduction
I the size of the mesanlery. Dusing the dissection of the ped-
iche's left side, all venous and arerlal branches that did not
supply the potential graft were comnected and sectioned. A0
adipose tissue and fymph nodes anownd the mesenteric pedi.
che were removed 1o reduce mesenteric wolume,

Graft reduction technbquees had thelr “golden age® wntll the
erd of the 19908, hecoming obsoblebe dwe 10 their patentiz
complications, complex technigues, and unsatisfactony resulls,
Mloseowed, there |5 a significant msk of beeding, listula, o ste-
riasis of the stapled portion, and, therefore, other technigues
have been preferned to facilitate abdominal wall closwre. The

Figane 3, Reduted-size graft. Created with Adobe® Photoshop.

need for finding & standard and reproducible technigue fa-
wared the emergenoe of aliernative techniques, such as com-
ponends separation, tisswe expanders, syrthetic and bialogic
meshies, aponeurasis transplantation with the rectus muscle
fascia |7} and even total sbdominal wall transplantation [4]

Tissue Expanders

The first description of thsue expanders was made by Byrd
and Hebar in 1989 [19]. Currently, they have been successiub
by used In general, pediatric, and plastic surgery to ciose large
defects of the skin and abdominal wall (Figune 41,



Figrare &, Expander tissue. Crpated with Adobe® Prodoshop.

The use of tissue expanders before mbestinal transplarmation
was Frst reported by Ville de Goyet et alin 2000 [17], follcws
ing okher authars {Tabe ),

A i ather abdominal closure techniques, tissue expanders
have several potential dsadvantages, such as the impossibility
of predicting 1he date for performing the intestinal transplan-
taticn, additional exposune to ancsthesia, difficulty in the beal:
Ing process of malnownished patients, and complications. relat-
e o gracual mjection in the inflatalbde tissue expander | 20].

Despite thes versatility, tissise expanders hiave been associat-
ad with sigailicant complications since the stast of their use,
An gwerall complication rate of 13% to 20% has been report-
ed, with infection, prosthests migration, and hematoma be-
ing mosl frequent {211 The wie of intraperitoneal fissue ex-
panders can result In petentially worse complications, such

Tabde 2. Techniques ard results of wsing thsue expanders.

as peritonitis and compression of infra-abdominal argans.
The experience of using fissue expanders in patients await-
ing intestinal transplandation s limited because of concerns
relatiod 1o the wie of forsgn matens in critically il patients
as wedl 2% o space limitations caused by fistulas, scar tissue,
and often stomata,

Component Separation

One possibility to facilitate abdomingl tosune aler mbestin
gransplardation is abdominal wall component separation (£5),
The first atbemgpt to increase the capacity of closure in an ab-
dominal defect was described in 1920 by Gibson |21) while
performing relaxation incisions in the anterior fascia of the
rectus abdomints muscle. A fow decades kater, Albanese [22]
reparied the fascial incision of the external abligue mustle ta
aidl the repair af a large everdration. This surgeny was repeat-
edly reproduced by Young | 23], who medified it and described
the perfarnarce of fascial incishons 1o relieve fension, sepa-
rating the anterior and posterior sheath of the rectus abdom-
inls muscle and then incising the lateral margin of the anterl-
oF fascia to repair epigastoc hernias,

In 1990, the term “(ompanent separatlon” was defined by
Ramirez af &l [24) and the lechaiquee was widely popularized
theough the report of the comection of abdominal defects in
11 patients. The eplgastic region was closed by approaching
the leff rectus abdeminis, with its trassverse abdominad and in-
ternal oblique muscles altached ta the flaps of both the frans-
verse abdomingl and sight bemal obligue muscles, The keft
recius abdominis was separatéd fram its msertion in the low-
er rib cage, creating a rechus-pectorad flap 1o facilitate closure,
The defect in the middle and kower abdominal wall was chased
by rejaining the rectus abdomings, internal ohlique, and trans-
verse abdominal muscles ta the remaining portion of the recius

At Vs " Thasue sagander site Pl DL cemim
Wille de Goyet [17] 2000 1 Pre-peritoneal Im Sutcess Primary chosure using reduced gralt
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afydoming, nbemal obliqee, and raniverse abdominal muscled.
The extesnal oblique masches wore independently advanoed, as
were the overlying dkin flaps. Aber 4 manths, the patient was
reassessed, and the surgical wound was fally beated, Thie other
10 patierds abio had successful correction af the abdomins! di-
fect and none of them presented postoperative complications.

Surgical dissection and £5 in (be avasoular plane fully presens
the mnervation of 1k recius abdominis musdes since ke in-
tercostal nerves that innervate this muscle run deeply to the
fascia of the internal obligue musde. Acording to Nguyen and
Lhestak [ 25], this innenvated muscle complex can be advanoed
up b appeosimatedy 4 oen in G upper abdamen, 8 om in the
waist region, and 3 cm in the lower abdomen an each side. al.
fcreing Rhet sungenn 10 recorstnu defects up to 16 cm wide at
the waistline level A small addition of ¥ cm can be oblained by
separating the anteror and postercd Fasca of the rectus abdom-
ini% muscle above the arcuate Tine [25,26]. Accest to the extemal
obliquee aponeurasts wsweally requires significant release of the
skin and subcutanecus tissue. However, the extendve release af
the subcutamecus tissue shanply Increases complications related
1o fhe wound, resching rabes higher than 6% [27] In redpense
i this problem, several warlations of €5 have been described,
ncluding the relesse of the neclus abdaminid sheath slane of in
combination with the release of the transverse abdaminal [28]
and (he wie af botuliruam taxdn irgection inba the obligue mus-
cles to perfoem a temparary relaxation of the components [2%)

Some studies, such as the one by Black et al [300 reported the
experiende of using C5 associated with the use af prasthetic
meshes to comect abdeminal wall defects in the transplanted
papulation. Of the 19 patients who undensent defect correc-
tion with C5 + biglogic or synihetic mesh, 316% presented
complications, such as seroma, hematoma, abscess, and de-
histence. Scheuerdein et al |31] identified greater recurrence
aof the ahdominal defect using C5 alone tham with the comb-
naticn of C5 and bislogic mesh. They also chierved a lower
incidence of postoperathve complications In transplanted pa-
lign s when using C5 in association with biologic mesh, ta the
detriment of using symthetic mesh, Brewes et al [32] afso dem-
anstrated an advantage in the use of balagic mesh in trans.
planted patients after repalring abdeminal hemilas In 34 pa-
lients with biglogic mesh and 26 with synthetic mesh, They
ohsemved that the patients who received the binlogic mesh had
& lvweer infection rate (654% vs 14.7%, Po0.05), Tewes recur-
renoes [FE.% v 23.5%, Po00%), and less need for mesh ne-
moval (69.2% ve 11.8%, P4005] in comparisan with patients
who redeived synthetic mesh

A study at Med5tar Geargetown University Hospital by Zalper
et al [33] demonstrated that the use of 5 associated with
the use of biclogical meshes can be a sucoesshul strategy in
the transplant population inan Immunosuppeesse regimen,

despife concems about the compromited abdominal vascou:
Larizatlan of anterlos abdominals surgeries, Soft tissue nter-
wenlion 4 crucial for abdomingl wall reconsiruction mn Ehat
populathon with previous scars; in additlon, achieving stable
akin coverages is sgually impodant for sirength to fascial re-
pale, as wourd heaSing compromise leads to a oycle of recur-
fent hiernia | 34]

A relevant factor foo pood results of the C5 techigue is the
nead for the wall compenents §o be infact, well vasculanized,
inmervated, and with complacency; that is, without fibrosis
from previows scars |[26] Howsewer, this is a condition often
Lackimg im intestinal transplantation candidates, awing bo eul-
fiple previows imtesventions. Analher complication factar is the
presence of stomata, since the closire of the aporeurots: de-
fect during the cofostomy/ilecatomy reversal surgery provides
sime tensicn on the ipsilatenal fascia of the abdominal wall,

Prosthitic Meshes

The Interest of sludying abdominal wall defects has existed
since ancient times; the first relersnces on the subject e
from Egyptian civilization and are present in the Ebers Papynus
{1536 BC) [35] The abasration snd cormelstion between & her.
nia and the weakness of the abdominal wall muscle Is attrib-
uted bt Gaten (120-201 AD} [36). The mest recent revolutian
for the surgical treatment of abdominal defects emesged with
ihe cancept of tension-free susgery through the use ol poly-
progydene mesh (Figure §). Since then, the use of prostheses
starbed waith the aim af strengthening the abdomingl wall, and
the use of meshes was quickly disseminated [37}

Usher first used pelypropylene meshes in 1954 in the United
States, showing good results [38] In Beazil, the first report
was made by Felicio Faki [39] in 1965 im a series with 100
patierts who underwent inguinal hosmia treatment. The ten-
gign-free correclion of apaneurodic defects was widespread in
the 19705, especa®y Im pisblications from Licktenstein |37 40]

SHill, In the 1950s, there was a publization describing the |de-
al characteristics that a prasthetic material should predent: il
shepuld be chemécally and bickogically inert, mechanically sta-
ble, non-tascinegenic, suitable for sterilization, biscompatibe,
and hypoalergenic [41]. it is wsieally not casy 1o abtain a mesh
that meets all of these oiteria. To date, several matenats hawe
been used o mansfacture prosthetic meshes, including konit-
ted polyprogndens |38] commerdal polyester fabime [41) nylos,
stainless steel [42), cotbon {431 wicryl [£4], expanded polytet-
rafluproethylens {PTFE] [45], ethylene terephthalate, carbon
fibers |46]. coddized cellulese, pofyethylens ghycal, and hylan
G-F20 [47] These are currently 3 types of meshes: symithetic,
compasite, and biclogic



Figpare 5. Peosthetic meshes. [frenal of the department.)

Symthetic Meshes

Synthetic meshes can be subdassified as non-akbsosbable and
absorbabile bypes.

Nar-abiorbable meshes encompasdes the folowing mesh types:
potypropylene, polyeiter, and expanded PTFE [42] Polypeopylene
mesh s permanent, widely used, consists of mono-, dou-
e, or mutti-flaments, and bs ightweight (Wypeos Ethicon) or
heawyweesght {Marlez). Comparatively, the hamvy mesh is thick-
er, wilh senaller pores. and kess elasticity, also presenting in-
creased tensie strength. All polypropgylene meshes generate
a vigorous forcign body reaction and produce sirorg repair
through rapid Infegration Info the abdominal wall, Howeeer,
these same properties also make polyprogndene meshes sus-
ceéplible bo adbesions, obsbructions, formatian of fstulas, re-
traction, and bactesial groedl.

Fodyethylens bterephthalate (pobyester) mesh is non-absorb-
able and s mansfactured to be more malleable, less nflam-
malon and mone resistant to infections. Polyester meshes in-
chude Dacran (DePoy Iml, Lesds, UK, Mersilene [Ethiaon), and
Symibatex (Cowidien, Manshield, MA, USA).

The expanded FTFE mesh is another permanent and synthet-
ic mesh, manufachared with 2 surfaces, 1 vendral and 1 viscer-
al [4B]. The veniral surface faces the abdominal wall and has
o rough surfste with large pores bo Facilitate incorposation,
while 1he visceral surface fsces the peritaneal content and is
designed to be smoother with smaller pores to prevent adhe-
sions, obstructions, and fistulas, PTFE meshes inchade Teflon

{El DuPant de Kemours and Companry, Wilmingion, DE, USA]
and GORE-TEX (WL Gore & Assoclabes, Wall Township, ML USA}

Absorbable syrthetic meshes |polyghyoolic adid, polyglacting
are uselul for repairing herniks for a shorl period becawse
they induce lifile inflammabary reaction befare their Fydraly
siv and are considered 1o be made of unsatisfactory material
fos use In permanent replacement of the abdominal wall [49]

Hon-ahsorbable meshes are poeferad for repasnng uncontam.
mated sbdomanal wall defects, while abiarbable meshed are
preferned for repairing infected abdomenal wall defects. undil
resolution of the infection; then, they can be replaced with a
non-atsorbable mesh, However, the mesh is a forelgn body,
being an importani cawse of peritomeal adhesion, particular-
by if it is used intraperitoneaily Non-abioibable meshes also
pretent a higher risk af infection & an additicnal ridk Facios
[50.51] The ideal mesh maintaing adequate and permarsent oo
clusicn of thie abdominal wall defect, with ko rates of infection
and adherence, ard does not induce fishula feeration [52-54)

Compotile Meshes

The second mesh category & called composibe, which can be
coated In the parletal or ventral surface [48] These meshes
were produced because of the Increase in lapasoscopic repairs
al ventral hetniss &5 well a5 becsuse of the Increase in open
surgery complicstions, culmanating in ke remaval al ke poly-
prapylene, polyester, or PTFE mesh. The compasite mesh i a
dual-surface material, with the ventral surface being a non-
absorbable mesh to be incorporated into the abdominal wall,
&l Lhe visoeral suiface mary b= coabed wilh a 1EI‘|'I|III'BP|' PSS
1ant barrier [Coated composite mesh) or & permanent barber
(double-sided mesh) agairst adhesions. Commen coated come
pasite meshes include Proceed (Ethicon) and Sepramesh (CR
Bard), while the dual-swrface composite meshes are Composi
{CR Bard) and DualMesh (WL Gore & Assodiates),

icdagic Meihes

Thi last mesh type is the Bologic. which emerged from. the
need for closure of contaminated of podentially contaminat-
ed areas with meshes [48]. Introduced in the United Kinpdom
in ihe 19905 and appiowed by the FIDW in the 2000s [55), bi-
ologic meshes allow tissee infiliration and regeneration, at-
tracting native fibrablasts and promating reavasculariza-
tion [56,57] and serving as a matris for re-ppithelialization
This cubminates ino the deposid of astiblotlcs amd deferse
cElls o Alhe mesh, providing e ability o resist infectian in
hostile emironments snd not requinng remesal in cases al
infection |58,5%). Common meshes in thit categary inclode
flolerm and Strattice (Lifecel]l Corporation, Eranchburg,
HI, USsA), Dwralern (CR Bard), BoDesign (Cook Medical ing,



Bicomingion, in, LSA), Tutopatch [Tutogen Medical inc, Alachaa,
FL, 5a}, and Permacol (Medtrom, LK)

The camposition of the bislaghc mesh b5 mainly of processed
acellulyr dermal madrix derwed from porcine, bovine, o human
sources, making it iImmuncipgically inert. These products ane
suippliod in mon-Crosslinked and crosstinked fypes. Crosslinking
is thought to increase dunbility, ternile stremgth, and enpymatic
degradation as well as to decrease bacterisl contamanation |59
Hireeswes, Ramain et al did not obiere a sigrificant difference
in heemila recurrence rates after 11 months between the groups
of patierts wha received crosslirked and non-ciosshinked pag-
cing mesh in their series of 39 patisnts [59]. Althcugh all bia-
logic enografl meshes provide mateoes for cell growth, mot
all undesgo wmilar processing techniques and, 25 & resull, ane
remadebed In different ways [60].

There Is no cansensus an the body's reaction to different fypes
of meshes, For example, Mudier ¢ al [60] found that Permacol
[erasilinked] and Strattice (non-crodslinked) showed endovas-
cular growdh and collagen Infiltration in the host. Qn the oth-
et hand, Mavitsky st al [51] reparbed that impioved infllamma-
tary response and fareign body reaction are responsible far
encapsulation and poor imtegration in the host of cressBnked
bilogic meshes. In addition, Deeken ef al [62] demonstrated
that crosslinked materlals cawsed greater fibrows ercapsula-
tian in the first & months, although the materiats of the siud-
ied mesh exhibited a substantial decrease in encapsulation be-
tween 6 and 12 months, making it similar b non-crossnked
muaberisld for 12 manthi

In cartaminated weunds, the rates of infection at the surgi-
cal site and recurrence between synithetic and biologic mesh:
s were 21.5% and 13.5% and 21% to 17.8%, respectively, fa-
varing the use of bisdagic mesh in b scenario [§3]. In & magor
single-centor study of 512 patients who undersent abdomi-
nal wall reconstruction usimg biologie mesh, the rates of her-
nia recurnence weene meduced to 11.5% after 3 years and 14.6%
after 5 years [64]. Unfortunately, bislogic meshes ae pxep-
tianally expensive. & critical aspect of ary intervention analy:
&5 Is the cost-benefit ratio. The cost of a non-crossinked por-
cine acellubas skin in 2017 wis approaimately Us 532 400em’
thus, the cost of a 2%=40 om prosthesis is in the range of U%
532 000 [65]. Comnparatiwely, polypropylers mesh af a simi-
lar size costs approximalely US $0.15/cm3, effectively costing
100 times less than the biologic type [86].

The use of prostheses to repair abdominal wall defects has
beought new peoblens, Ahough the mesh reduces the rales of
hernia o¢currende, it has its own et of complications; infection
Is oae of the maost devastating complications after any mesh
implantation [67]. The risk of infection in correcting sbdaminal
wall defects appears to be greater than in other ciean cases:

howwewer, thee is a wide varety reported in the literature, from
1% 1o 10% [68), depending on the type of mesh, techmigue,
and populatian. infection of peoatheses in the abdominal wall
Can Cause senips and enpensive consequences, as well as a
sefious Fnpact on the patients iile owing to prolonped hos-
pitalizathors, multipie rednterventions, and high soclal costs,

Postoperative wound infection uwsually appears on a surgical
waund within 30 days to 1 year after surgeny, with cases in-
wobdrg an implanted prosiheds [69-71). Surgical site infections
(551} remain the second most commen type of health cane-as-
sodiated infection in Eurape and the United States, with 5510
accounting for 20% of all health care-associated infections in
hospitalized patients [T2]. The World Health Gvganization has
shown that health cane-associaied infections are associated
with 2 inceease In morbidiSy, mokality [which may exceed 10%
in cerlain infections) [ 72], hospstalization, and tolal eosts [T1].
In particular, the prolonged hospital stay for 551 presented an
afditional 9.7 days, and the extra hospitalization oosts ranged
between US S1087 and US 520 443 per infection |73,74).
Agcording to the Natlonal Mosocomial Infections Sunselilance
Systair the distribution of Tillman pathagens in surgical inlec-
tians seems to have changed in the past 10 years [71,75]. The
mast frequently isofated bacteria are 5. aureus, foliowed by co-
agulise-negative Saphylococs, £ coll, £ foerali, Peeudomanas
aprugiease, Enterobacher spp, and Klebsiplla, [73]

A study published in 2017 by Bueno-Lledd et al [F6) includ-
ing 3470 patsents who underwend comection of an abdom inal
defect with & prasthess, demondtrabed that the e af corti-
costeroids or immurgsuppressive doags, surgical timse greater
tham 180 min, and concomilant enterobormy ane risk factars re-
lated to infection, abdominal defect recurrence, and need for
wmeesh remaval, conditions raturally found in imesting] trans-
plantation. Mareaver, the use af mesh can complicale fufure
surgial approaches, specifically by limiting acoess to the graft
Tai pest-ransplant sbdominal explosation, retransplantation,
ar cxplantation.

Lise af Meghes in ietestingd Tronsplonlation

in the sludy by Di Benedetta ot af [77] conducted beiwesn
December 2001 and November 2004, 27 inbestinal transplan-
tathors wene reported, including 20 solated grafis, 3 multhv-
iscerals with fhe liver, and 4 without the liver. Four patients
who mecelved small-intestine solated grafts had diffcuity in
the abdominal wall clasure, requising prosthetic mesh; hew-
ever, the 4 patients required explantation of the mesh in the
first mantks awing to peosthesis infectson

Memandrides ef al |6] reported & pediateic intesting] transplan-
tatean cases; in 6 patients, the abdominal delect was treated

w#ith a PTFE mesh and in & patients with Silastic, both sutured




at the border of the abdominal sponeurosis. The mesh was
generally replaced in a series by a smaller mesh with progres
sive advancement of the surounding abdominal wad, leading
to closure in sbepa Howeves, mast af these patients died be-
fare the final closure, The authars strongly recommend carky
remaval when using Silastic mesh,

This technigue was performed to provide safe and tempo-
rary abdominal closude, minsmize Auid and eloctiohle bosses,
and minimize comfracture of the abdominal wall | 78] On the
obheer hand, the prolorged use of mesh with the intention of
secondany hexbng is pot recormmended in adults due to the
potential deselopment of enterotutaneous fistulas and infec-
thar [79,80]. This develapmont can be an even moee difficutt
prod@bem fof the group of trarsplanted patiems, who are ger-
erally immunocompromised due to the sdministration of ane
ti-rejection agents, sach as calcinmain Inhibitors and steroids.

Thas, the delay in definitive ciotene intredses the risk of com-
plications. Furthermane, the use of meshes in infestinal trans-
plarytation is related 1o higher madbidity, Addtionally, the cost
of the medh and the codl of treating assciated complicaticns
hawe been limiting factors, [7]

Abdominal Wall Transplantation

I thee last 15 years, owieg to improvements in micnosuigeny
technigques, abdominad wall transplanfation bas become a re-
ality and has aliowed for the restoration of the abdominal do-
muain in complex scenarles. This iype of transplaniation was
introduced in 1099 in the cantext of recondtructian of complex
ahdominal wall defects along with multivisceral fransplantation.
I theie fiest publication, Lewi et al [4] obserad that approsd-
mately 0% of patierds receiving infestinal transplantation oe
mislthisceral transplantation do not have endugh abdominal
wall Eisse for prmary closure due to preseous lapanabomies,
enferocudlancows fsfulas, and ostamies [4) Several types of
abdominal wall transplantation have been described, includ-
ing nom-composite and non-wasoularized allografts, non-com-
pesite and vasculasized allagrafts, and compasite and vascu.
lariged allografts.

News Composite and Nor-Vasewlarized Allageaft

This methed is based on the wse of bath layers of the rec-
tus abdominis muicle Fascia after muscle removal [81). The
harvesting and Implantation of this type of graft & a simple
procedene that does not reguire vasculas anastomoses. This
maethod @ ideal if there 4 a large apaneunolic defect with ma-
bility of the skin,

The technique for graft harvesting, described by Gondolesi
ot al [7.81], consists of a median thoacoabdominal incision

durirg organ harvesting The incisian is despened 1o the fas.
cla, and the suboataneous tssue is mobdized to the lateral
border of the rectus muscle The rectus muscle, mcuding is
anterior and postenor fascia, s incited subcostally and Eader-
ally to the recius muscle on both sides and b then eecised by
dividing it suprapubically. Then, & is wiapped in gauze spaked
in saline solution, placed in a sterde bag with preservatian so-
bution for cold storage, and transported in a coc box with ke,

After harvesiing, Bench susgery becames a fundamental shep
fo propesty separate the anterior and postericr lamina from
the rectus abdemninis muscles Tascia amd to remowe the fat Lay-
et fram (e anteriar lamiina left by the entry ol the perforating
arterkes, which mest be closed with pofypropyiens &0 subures,
Ab the ersd of bench susgery, a gralt consisting of & double-lay-
eved fascia it presenved in a University of Wisconsin (UW] or
HTE soiution and ks stored a8 4% to be used a1 the end of the
recipient’s surgery. The recipiend’s wound should be propes-
Iy prepared belore closiere, with a prolonged dissection al the
subtutaneous Bssue and skin Aaps to the sites, in which the
gasirojequnasiomy amddos llesstomy afe placed to cover (he
entire defect with the fascia graft. The fascia i usually Fooed
wsing & cantinuous sutunes with non-absorhable theead, When
skin chosure is not feasible, 3 mepative-pressure wound dress-
ing should be placed directly an the graft |7,82]

Gomdodesi et al [7] published results from 16 patients who
received nom-wascularized rectus abdominis muscle fascia,
Abdominal wall infection developed in ¥ of the 16 patients,
and 3 of the alfecied patients did not have sufficient skin Cow-
erdgpe aver Lhe faseiz 2 of these patients required remaval of
the fascla graft. Since 200%, 18 other cases have been repo-
ed, The Baslin growp wsed the reclus abdaminis muscle fascia
in 5 adults, with no repost of infection [B11 In the updated ex-
perience of 19 patkents (9 pediatric and 10 adult) wha recehed
the fascia of the rectus ahdaminis muscle, Gondsesi el 2 [B1)
reparied thal no patient had venbral hernia in an average fol-
lerw-wip period of abowt 5 years, In their study, 14 of the 19 e
cipients requaned 23 repperations due i local complicatsons,

Mpae recently, in 3019, Cassar et al [83] reported 2 cases of
pediatric patients who receved mon-vascoularized fascia grafts.
In both cases, the wound was completely healed. Also in 2019,
a Spanish group [84] reported 2 cases of multivisceral trars-
plantaticn in adults using the nen-vasculasized alagralt for
abdaminal wall closure. The first patient died with muliiple
imfections (preumonla and intra-abdominal collections), The
second patient had mo complications and presented complete
imcorpesation of the fascia praft.

The advartages of a nor-vasulanized rectus abdominis” fascla
graft include the fact that the grafts are patentially “non” im-
muragenic and that vascular anastomoses are nat necessary,



The fascia of the rectus abdominis muscle is avascular, poar.
by cellubas, and composed malny of fivous tissus |T], whach
is respansible for ds low immunogenicity. Moreower, the graft
can come from the same of a defferent odgan donor, can be
uied an the same day of the trandplantation or be prederved
fowr wp A 21 days in UW o HTK at 4°C, 00 can even be cryopre-
served Additions] sdvantages ane that the tsue i capable of
resisting multiple reoperations and wound Infections and can
be replaced by another compatible grafi when necedsany [83]
In the long term, It is Integrated with the abdominal wall and
does nol cawse adhesions when the infernal peritaneal Layer is
presenved, Howeser, the Bierature shows that abdiominad infec-
tion i associabed with 44% al non-vasculaized allografis [7]

Vascularized and Mor-Composite Allegraft

This method corsists of using the posterion rectus sheath's
fascia in continuity with ihe Falcioem ligament when hareest.
ing the Gver [and otber argans, f there is multivisceral haroest-
ingh [B5]. Since fhe fastia maingains a blood supply through the
falcifprm Bigament, there are fewer Infectious complications.
This type of graft is indicated when there i4 a combined liver-
intestinal transplantaticn or multhisceral trassplantation, The
faleifarm ligament goes inferiorly fram the liver 1o the umb-
cus and often carres an asterlal branch called the hepatsc fal-
cifpem astery |B6). This branch cemes from the hepatic artery
{esually the beft] and provides blocd flow to the sheath of the
posterior recius abdaminis muscle. This forms the anatomical
hasis for the use of the pesterior rechus abdomings fasda as a
wascularized allograft when placed together with a liver graft.

The technsgue for obtaining the vascularized graft consists
af an incision in the midling theough the skin and subtutane.
ous Tissue, but mot theough the Bnea alba, The sheath of the
anferior recius abdominis is incised on beth sides of the lin.
ea alka, and the rectus abdoménis muscles alomg with the an-
Texior sheath, cubtutaneous Bissue, and $iin are dplaced (o
expose the sheath of the posterlor rectus abdominis. Faratied
incions (through the posterior sheath and periloneurn) ae
made in the lateral border of the rectus abdemints sheath an
both sides. & lower transverse incision is made just above the
umbiBous, and an upper transverse Incision s made in the xi-
phaid area. A 1his paing, the sheath of the posterios reclus ab-
dominis is connpcied caly bo the falciform ligament (which is
in continuity with the danars lives). The fver is ihem hanest-
ed ar usual in continuity with these structures [25]

Recipient hepateciomy and Bwer preparation in bench surgery
are routinely performed. The fap from the postersor redtus
abdominis sheath is inserted a4 an embedded fap for estab:
Ushing adeguate perfusion of the Bwer graft. Im the reciplent,
a4 the inciian is prefecably veical, the anterior and posie:
nior sheaths k5 medially separated and swutured at the grafi

Figare & Abdoming wall ransplantation. Created with Adoks®
Fhtoshop.

edges. The closuse of skin ks primary or in sedes, depending
an the patient [85].

In 2000, Agareal et al [B7] reported their eaperience using
this technlquee ina 3-ear-old patient. There were no compli-
cations in the abdominal wall throughout the patient™s [reat-
mant. Mo fisser blopsles showed signs of acube rejection. Later,
in 2013, Lee o1 al [B3] reported their expeiience i using the
sheath fascia of the vasculariped pesterior rectes abdominis
in 4 pediatric patients in a 2-year perigd. At the time of pub-
lication, ¥ of the 4 patients were 5till alive with a functioning
Iver amd abdaminal wall.

The wasculaized transplantation of the abdominal wall has
a5 a disadvantage the risk of ischemia secondary o thram:
bosis and graft mecrosis [84]. In addition, It is necessary to
alert the transplant team fo hanest the sheath of 1he poste-
rior rectus abdeminds and the falciform ligament n cantlr-
ity with 1he donar's liver.

Vaiculmnized and Compasite Alagraft

abdominal wall transplantstion ssociabed wilh inbestinal trars-
plantation was first reparted in 2003 [4] The vascularized and
composite allogralt of the abdomina wall comprises the peri-
taneum, posterior rectus abdominis sheath, both rectus ab.
dominis musches, anterion rectus abdominis sheath, cverlap-
ping fat and skin, and parts of the infermal oblique, external
oblsque, and the transverse abdomen muscles [Figure ). The
combanation of } highly immunogenic grafis, the infestine, and
the abdeminal wall (ncluding the donor's skin) at that time
reprecented an unknown immunological gk for allograf re.
jection and graft-ws-host disease [28]



Skin, ay an Immunogenic crgan with half of its cefs belong-
ing to or related o the immune system [89.90], did not ap-
pear Lo be transplantable at first, but a belter understanding
af the immune basis of rejection 90,91 ) made the 1kin an ac.
ceptabée part of a graft [92]

Praneers in this precedure, the Miami group initially used an in-
verted L imcision, which pravided a good-sized graft for frans-
plantation, but which can also kinder or preclade the closure of
absdaminal defects in denoes, an important aesthets issue (93]
i fmany couniries, this wauld have a low seceptability rate
with coardinafors and family members of donors. The Oadoed
group wsed an elliptical, longituding] incislon ower Ehe 3 rectus
aindieeminis musches, leaving e pubic inseriion inlerarky and
the lawer epigastric wessels bilateraly entering the deep sur-
face of 1he graft [93]. The haresting of abdominal cogans is
perfoemed as usual and the flap of the abdoménal wall Is per-
fused with the ather angans. Mfter finishing the haresting aof
organs, the detachment of the Aap from the shdaminal wall
is completed. The vessels are divided with minimal dissection
at the origin of the external liac arterses. The abdominal wall
i Mushed with UW preservation solution, stosed in LW solu-
tien, and placed in a cool bax with ice [3].

In 2003, Levi et a [4] desceibed transplandieg an abdoeninal
wiall graft wsing the donoi’s lower Bpigailrit wediel (main-
tained in comtinuity with femoral and iliac vessel grafts) and
implanting them to the redpient's common Blac artery and
vein Subsequently, the lechmigue was modified by Clpnani et
al [94] wsing a marasurgical technigue: the dance™s epigastric
pedicles were anastomosed directly wish the reciplent’s epi-
gastric vessels, without the need for acoess to the recipient’s
femsaral and ilas vessels,

I 2004, Glele et al [95] from Ouford faced a different issue
related o abdeeninal wall transplastation: storage and sub-
sequent ischemig-repedusion injury of the abdominal wall
graft duting the procedure was langer than & h, The presence
of teams working at the same time on the redplent was an
ainernative bo ménimize the ischemia time, with 1 team per-
farming khe intestingl iransplantation and ihe other remately
revagclanzing the abdominal wall in the blocd vessels of the
reciplent’s farearm. The duration of the procedure was an av-
erage of 50 man (range, 30-60 min). A the &nd of the trans-
plantation, the wall graff was revasculanized in the abdomen.

Qther groups reported serdes of abdominad wall transplanta-
tion [B6L In & neview of 35 full-thickmess vascularized abdom-
inal wall framsplantatiors after imtestinal'muiivisceral trans.
planfathons [%3) the suscorssful rate of abdominal closwerne
after abdominal wall trassplantation was very high, with 88%
grafl survival and ne relabed momality [97] follow-up gener-
ally rarged from & to ¥ monkhs,

Figure 7. Abdominal wall trarsplantation. Created with Adobe®
Photoshap.

Morecreer, am advantage is that the culaneows component of
{he abdomingl wiall can senve a5 an immune madulslar: 3 re-
cent study |93] analyzed a small cohort of 29 intestinalfmul
tivisceral transplantations, 14 of which were combined with
abdomenal wall transplamtation. The sdvamage of carmdng a
wall graft was demanstrated by the lower rate of inbeifine re-
fection [F% ws 273 and lower rabe (19% w5 33%) of diagnos-
tic errors. [vieal infecthon vs rejection), followed by better sue-
wivall aof Uhe inbestinal grall {759 vs 60%L

Without noninvasive markers that ane reliable, rejecton has al-
ways been the most feared compication after imestenal trars-
plantatian, Clinacal symptoms swch as disrrhes, shdominad dis-
tersion, and fever have often been associated and preventhvely
cersidened as substitute markers for refection (98], The histo-
bogical amalysis of mucosa remains the criterion standasd for
detecting rejection [09], but it ako creates the risk of ulcer-
atian or perforation of the graft 25 well as a dagnostic pitfall.
Comversoly, the cutaneous companent of the transplasied al-
ograll is easily accessible and can be monitored B a more
condinbent and letd harmiul way than that of the visceral oe-
gans during the reection process [100] (Figure 7), Although
the manitodng of small intestine rejection through the skin
allogralt is & fascinading bypotbesis, the use of skin allograft
1o manitor the function of the small inbestine should be con-
slered with caution [i4].

Mbsdsminsl wall transplantation appears to kave some dicsd-
wantages: af the fime of harvesting. the flap Is discannected



fram il nerve conneclions located on the sides al the abda-

man, resulting in the denervation of the abdominal graft. The
absence of nerve stimll leads to progresse flap kypotro-
phry, resulting in an abdomninal wall with ao muscle tane [94]
In addition, the procedure is still limited to a few franspian-
tatban centers, where the expertise of the transplant team is
wiell integrated with the plastic curgery 1eam. Ohwing Lo ik
small rumber of cases presented lo dale, it i nob possible o
make 3 definithee statement related to the best technique.

Conclusions

Expanding the shdaminal domain ar replacing the missing ar
damaged ahdominal wall i ane of the challenges of imtestl-
nal tramsplantation, Several Eechnéques are available to over-
come this isswe, and whickever approach is perfarmed, i is
importand to notice that they may not be mutually exclushve
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and that bath apgroaches can be cambined in the same redp-
ient to ensure success of the procedure. The resulty obtained
with these techrigues have been encosrging. but a high in-
cidence af wound complications in some reports has raised
concerns. Mongoner, there is no consensus among transplan.
tation centers regarding which technique would be kdeal with
higher suctess rales and lower rates of complications,
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Abstract

Background: isolated intestinal transplantation (IT) is indicated in cases of
intestinal failure (IF) in the absence of severe liver dysfunction. Short bowel
syndrome (SBS) is the most frequent IF etiology, and due to the absence or
considerable reduction of intestinal loops in the abdominal cavity in these patients,
there is atrophy and muscle retraction of the abdominal wall, leading to loss of
abdominal domain and elasticity and preventing the primary closure of the
abdominal wall. The aim of this study is to describe an innovative technique for
closure of the abdominal wall after IT without using prostheses. Methods: Four
patients underwent IT with impossibility of primary closure of the abdominal wall.
We describe a novel technique, associating a series of vacuum-assisted closure
dressings, components separation and relaxation incisions. Results: All patients
presented a successful closure of the abdominal wall with the described technique,
with no complications related to the abdominal wall. Conclusion: the innovative
technique proved to be safe, effective and reproducible, being an option for
abdominal wall closure after IT. Employing this technique in a greater number of

cases is necessary to confirm these results.

Key Words: transplantation; intestines; short bowel syndrome; abdominal wall;

Negative-Pressure Wound Therapy; hernia, abdominal



Introduction

In intestinal transplantation (IT) the main organ to be transplanted is the small
intestine, which can be performed in combination with other organs. The type of
transplantation depends on the underlying disease, the quality of other abdominal
organs, the presence of liver disease and the number of previous abdominal
surgical procedures. Isolated intestinal transplantation (IT) is indicated in cases of
intestinal failure (IF) in the absence of severe liver dysfunction.

Short bowel syndrome (SBS) is the most frequent IF etiology, accounting for 35 to
75% of cases.(1, 2) Due to the absence or considerable reduction of intestinal
loops in the abdominal cavity, these patients present atrophy and muscle retraction
of the abdominal wall, leading to loss of abdominal domain and elasticity. This
complication is an aggravating factor in IT, since it prevents the primary closure of
the abdominal wall. Moreover, graft edema after revascularization tends to worsen
the difficulty in achieving tension-free primary closure.(3) A forced attempt of
closing the wall can result in compartment syndrome and ischemia with
consequent graft necrosis and high morbimortality.(4)

Several techniques for trying to solve the problem of abdominal wall closure have
already been proposed, ranging from elementary techniques, such as component
separation, to complex technique of abdominal wall transplantation; however, all
these techniques potentially present severe complications that put at risk the
survival of both the graft and the patient. Successful closure in this chronically ill
and highly immunosuppressed population proved to be very important in order to
decrease the risk of infections, fistulas, mycotic aneurysms, as well as to improve

the survival of grafts and patients.(5)



The aim of our study is to propose an innovative technique for abdominal wall
closure that is easy to perform, reproducible and that reduces complications

related to the abdominal wall in patients after IT.

Methods

Our study was carried out at the Hospital das Clinicas of the Medical School of the
University of Sao Paulo (HC-FMUSP) by the Transplantation Division of Liver and
Digestive Tract Organs, from December 2017 to February 2021.

Four patients underwent Isolated IT due to SBS and their abdominal wall closure
was performed in series with the novel technique described in our study. All
patients presented severe reduction of the abdominal cavity with severe fibrosis
and wall atrophy due to multiple previous surgical procedures and could not
undergo tension-free primary closure without using prosthesis.

The studied variables were: age, gender, number of surgical procedures, days
required for complete closure of the cavity and quantification of the increase in the
abdominal cavity. To quantify the progress of the cavity expansion, we performed
a tomographic comparison of the measurements of both anteroposterior distance
and intra-peritoneal area in the corresponding coronal section, before and after the
IT, with the abdominal cavity already completely closed. The reference points for
measurements were the anterior face of the vertebral body at the level of L3
vertebra up to the umbilical scar’s skin. Intra-peritoneal area was measured in cm?
and the difference between pre and post IT values were shown in percentage.

All the patients included in our study signed the informed consent form.

Our study was approved by the HC-FMUSP research ethics committee, opinion

no. 3,730,175.



Description of the technique

Vacuum-assisted closure (VAC) dressing is applied in the transplantation day, at
the end of the procedure, as follows: coverage of all abdominal viscera with a
sterile multi-perforated plastic (figure 1a); insertion of cross-linked polyurethane
foam with 400 to 600 um pores over the plastic coverage in order to cover the
aponeurotic defect (figure 1b); coverage of incision, foam and adjacent skin with
meticulously coupled plastic adhesive strips, in order to cover external holes
(gastrostomy/duodenostomyl/ileostomy); position the negative pressure device on
the foam and connect to the continuous vacuum pump (figure 1c). The patient is
then referred to the ICU.

Within 48-72 hours after the transplantation, a new surgical procedure is performed
for sterile removal of previous dressing. At this moment, a wide components
separation of the abdominal wall is performed, freeing the anterior sheath of both
the rectus abdominis and external oblique muscles bilaterally from subcutaneous
fat and skin (figure 2a). Then, relaxation incisions are made in the anterior sheath
of the rectus abdominis muscle (figure 2b). Both aponeurosis and tension-free
edges of the skin are sutured with non-absorbable thread and separated stitches
(figure 2c). In addition, some separated “U” stitches are performed on the
aponeurosis and skin in order to approximate the edges and guide the vacuum
force for posterior closure. To prevent lacerations, the skin is protected by
hydrocolloid plaques (figure 2D), followed by new VAC dressing.

Thereafter, new procedures are carried out every 48-72 hours in order to suture
the tension-free edges of the skin and aponeurosis. If there is still an aponeurotic

defect, new approximation stitches in both skin and aponeurosis, as well as a new



vacuum dressing, are performed. This step is repeated until achieving full primary
closure of the abdominal defect (Figure 3a and 3B). If the previous relaxation
incisions are already healed, new ones are performed in different locations.
There is a recommendation of only preoperative fasting preceding the surgical
procedure. During the intervals, the patient receives enteral nutrition according to
the nutritional goal, without calorie and protein loss.

6 months after the transplantation, ileostomy take down was successfully

performed.

Results

The four patients in our study were male, with ages ranging from 19 to 45 years
old. The mean number of procedures for changing the dressings was 3.6 + 2 and
the mean period of reoperations per patient was 15 + 11.2 days. No patient
presented complications related to the closure of the abdominal wall during the
period of changing dressings or after complete healing.

Three of the four patients who underwent the described technique had both graft
and patient survival rate of 100% in 1 year and did not progress with hernias,
dehiscence, surgical site infection or any other complications related to the
abdominal wall. Despite the great detachment promoted by the components
separation, no patient evolved with seroma or subcutaneous collections after
complete closure and vacuum removal. The fourth patient is still in the recent
postoperative period; however, 10 days after the IT, this patient has already
successfully reached aponeurosis closure and is currently using vacuum only in

the skin.



In all cases, diet was reintroduced before the complete closure of the abdominal
wall. All patients received an early postoperative diet and were stimulated with
motor physical therapy and ambulation during the interval between surgical
procedures.

Three patients underwent intestinal transit reconstruction with removal of the
ileostomy 6 months after complete closure of the abdominal wall. In this procedure,
adhesions between the intestinal loops and the abdominal wall were not observed.
Computed tomographies demonstrated significant gain in abdominal domain after
transplantation in comparison to pre IT scans. (Figure 4a-d). The patients’ pre-
transplantation median of anteroposterior distance was 63.2 mm (min: 29 mm and
max: 73.3 mm) and the median after abdominal wall closure was 98.8 mm (min:
90 mm and max: 124.4mm), showing a considerable increase. Regarding the
abdominal cavity area in the corresponding coronal cut, postoperative increase

was 226%, 138% and 55%.

Discussion

The technique proposed by us in our study is innovative, safe and has the potential
to be reproducible in most patients undergoing IT. It has three important benefits:
resolving defects in both skin and aponeurosis, dismissing the use of prosthetic
meshes and performing efficient drainage of the abdomen and subcutaneous
tissue, thus reducing the risk of collections.

When primary closure is not possible, there are several strategies that have been
described for reconstructing the abdominal wall after an IT. The main approaches
focus on reducing the volume of the graft or expanding the abdominal cavity.(4)

Reducing the volume of the graft can be achieved using small donors(6) or



anatomical reduction of the graft's size through bench surgery(7), mainly in
pediatric transplants, in order to avoid high mortality rates in the waiting list(8).
However, reduced-size grafts are related to high rates of complications. In addition,
due to a high scarcity of organs, the use of small donors in adults is less frequent.
Thus, techniques for increasing the abdominal cavity are preferred.

Techniques vary in complexity, use of prostheses and postoperative morbidity.
Techniques such as components separation, use of absorbable meshes, use of
non-absorbable meshes, use of tissue-engineered skin equivalents, acellular
dermal matrix, skin grafts, and transplantation of abdominal wall(9) and of
aponeurosis, have been described.

The closure of the abdominal wall after graft implantation in the IT presents some
aggravating factors, since many patients have a chronic reduction of the abdominal
cavity. In patients with successful primary closure after IT, about 20 to 33%
progress with secondary dehiscence of the surgical wound, leading to
complications such as eviscerations, fistulas and infections.(10-12) The existing
techniques for abdominal wall closure involve prostheses made of synthetic or
biological materials, which not only generate high costs, as also increase the risk
of complications. This is especially due to the fact that the mesh is in direct contact
with the loops, increasing the risk of adhesions and fistulas. Moreover, in the
context of severe immunosuppression and ileostomy close to the surgical wound
(since the abdominal wall is reduced), the use of a prosthetic mesh provides an
additional risk.

Abdominal wall transplantation, as an alternative technique for abdominal wall
closure after IT, increases the complexity of the procedure, extending the time of

intestinal graft ischemia.(13) In addition, this procedure puts the patient at high



immunological risk, since the skin is one of the most immunogenic organs and
presents a higher chance of rejection.(14) This graft must be vascularized with
both arterial and venous epigastric anastomoses, that are at risk of
complications.(15) The isolated aponeurosis transplantation has an increased risk
of failure due to the lower vascularization of this type of graft.(4) Moreover, both
the isolated aponeurosis transplantation and the use of prosthetic mesh do not
solve the problem of skin closure.

The VAC technique for abdominal wall closure is used for critically ill patients,
particularly those with complex surgical procedures, such as trauma victims who
have undergone damage control surgery, patients with severe intra-abdominal
infections, acute mesenteric ischemia, abdominal compartment syndrome and
necrotic infections of the abdominal wall.(16)

In this VAC technique, the interaction of foam with tissue under negative pressure
results in macro and micro deformations that stimulate wound granulation and
increase the production of pro-angiogenic growth factor, accelerating the
healing.(17) In addition, it contributes to the reduction of systemic inflammation
and damage to abdominal organs, decreases bacterial colonization and improves
collagen deposition in the wound.(18, 19) In 2001, it was evidenced that the
dressing under negative pressure causes a centripetal force that results in the
approximation of the wound edges.(20) Cheatham et al.(21) concluded that the
VAC technique is associated with high rates of abdominal closure in 30 days, as
well as with lower morbimortality. VAC reduces the need for medical and nursing
care, especially in patients who have an excessive amount of abdominal secretion.
Studies with level of evidence and grading of recommendation 1A(22) and 2A(23)

suggest dressing changes every 48 to 72 hours, providing significant comfort not



only to patients, but also for the healthcare teams. An additional benefit is the
continuous suction of the abdominal cavity, which prevents the formation of intra-
abdominal collections. These collections frequently irritate the diaphragmatic
muscles and can cause pleural effusions and pain. Thus, the patient may present
a faster and more effective respiratory and motor recovery.

The technique proposed in our study consists of a combination of VAC with
components separation and a series of relaxation incisions. It is an easily
reproducible technique that does not use synthetic prostheses or biological
materials, allowing the assessment of the graft at each reoperation. As a result,
there is less chance of adhesions among intestinal loops and the loops with
abdominal wall, and there is the optimization of drainage of the abdominal cavity
in the first postoperative days. Changing the VAC dressing does not interfere with
intestinal peristalsis, thus not preventing the reintroduction of an enteral diet
immediately after the procedure. During intervals between procedures, ambulation
is possible without difficulty, since the negative pressure device is mobile and
easily carried.

The vacuum’s fistulization potential is a possible criticism regarding the use of the
proposed technique. This risk would be even greater in the first postoperative days,
since the anastomoses are still fresh and not yet healed. However, several
publications have evidenced the advantages of VAC therapy in abdomens that
present impossibility of primary closure, emphasizing the low risk of developing
intestinal fistula. The presence of peri-anastomosis secretion probably causes
inflammation, or possible infectious focus, that is more related to the anastomosis
fistula than to the negative pressure applied by the vacuum. In a series of 112

patients, only 5 (4.5%) developed fistula: one pancreatic, one gastric and three in



the small bowell.(24) In 2005, Kaplan et al.(25) evidenced that VAC is a
satisfactory technique for temporary closure of the abdominal cavity, being related
to the occurrence of complications, such as fistulas, in only 2.6% of cases. Rao et
al. evaluated 29 patients with abdominal closure with VAC, in which 14 of these
patients had intestinal anastomosis and 15 did not. Three of the patients with
anastomosis developed intestinal fistula, although the location of the fistula was
different from the location of the suture. In the remaining patients without intestinal
suture, three also developed enteric fistula. Thus, the study suggests that
continuous negative pressure does not predispose to the occurrence of
anastomosis’ fistula.(26) A systematic review and meta analysis published by
Atema et.al(27) identified 74 studies describing 78 series of patients, comprising
4,358 patients in total; 3,461 (79%) of them had impossibility of abdominal closure
due to non-traumatic causes. The highest rate of fistulas was observed in the
association of abdominal closure with mesh (17.2%, Cl 95% 9.3-29.5%, x? p=
0.012, PP= 66%), while the association of VAC with fascial traction showed the
lowest weighted rate of fistula (5.7%, Cl 95% 2.2—14.1%, x? p= <0.001, P=79%).
Therefore, intra-abdominal complications resulting from VAC therapy are not
frequent.(28) The most reported complication rates in the literature are related to
the previous comorbidities of patients and to skin irritation due to the use of the
adhesive(29). In addition, departments that perform a great volume of IT, such as
Georgetown University, have already used VAC on the IT day as a tool to reduce
initial edema after revascularization, as well as to enable the implantation of
smaller meshes in a second moment, with no reports of intestinal fistulas.

One of the limitations of our study was the low number of patients. Future studies

with a greater number of cases will probably have new characteristics to evaluate



and will contribute to a better assessment of the technique. In addition, not all
patients will be eligible for complete closure using the technique that associates
component separation with VAC; however, the resulting abdominal defect will be
much smaller. The negative aspect of our technique is the need for surgical
reoperations, which can prolong the hospital stay.

Our experience associating component separation, relaxation incisions and VAC
proved to be effective in three of the four cases after a 12-month follow-up with
100% survival rate; none of the patients presented complications related to the
closure of the abdominal wall. The fourth patient is still in a recent postoperative
period.

Conclusion

The technique described in our study is safe, effective and affordable, being an
additional possibility for abdominal wall closure after IT. In addition to being an
easily reproducible technique, it allows a series of graft evaluations and early

diagnosis of possible complications.
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LEGENDS

Fig. 1 (a): Sterile multi-perforated plastic covering the viscera; (b) Polyurethane
foam over the multi-perforated plastic coverage. (c) Vacuum created with the aid

of plastic films.



Fig. 2 (a): Components separation. (b) Relaxation incisions. (c) Approximation of
edges with non-absorbable stitches. (d) Stitches for guiding the vacuum, protected

by hydrocolloid



Fig. 3 (a): Full closure of the aponeurotic defect. (b): Full closure of the skin.

During the interval between surgical procedures, motor physical therapy and early
ambulation are encouraged. Since the negative pressure device is mobile, the
patient can easily move it around with the help of a mobile support, such as an

intravenous infusion pump.



Fig. 4 (a and c): CT before IT. (b and d): CT after IT, showing a significant increase

of the abdominal area.



