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“Pouco conhecimento faz com que

as pessoas se sintam orgulhosas.

Muito conhecimento, que se sintam humildes.

E assim que as espigas sem graos

erguem desdenhosamente a cabeca para o Céu,
enquanto que as cheias as baixam para a terra, sua mae”

Leonardo da Vinci



RESUMO

A obesidade é uma doenca caracterizada pelo acimulo excessivo de gordura
corporal em um nivel que compromete a saude dos individuos e esta
associado ao desenvolvimento de doencas crénicas. A abordagem atual para
o tratamento da obesidade é a modificacdo da dieta, instituicdo de atividade
fisica, farmacoterapia seguida ou ndo de cirurgia bariatrica. Embora a cirurgia
tenha mostrado resultados positivos em relacdo a perda de peso e reversao
de comorbidades, o alto custo, a invasividade, o risco de mortalidade e a
restricdo da populacao capaz de realizar o procedimento, induzem pesquisas
para terapias menos agressivas. Como alternativa, um procedimento
endovascular minimamente invasivo para o tratamento da obesidade é a
embolizacdo de ramos da artéria gastrica esquerda, a fim de promover a
supressdo do hormdnio grelina. Demonstrou-se que este peptideo produzido
no fundo do estdmago é um potente estimulador do apetite e comunica o
sistema gastrointestinal ao cérebro no organismo, promovendo regulacao da
ingestdo de alimentos e do gasto de energia. O objetivo deste trabalho é
analisar os estudos pré-clinicos, clinicos e retrospectivos publicados para
avaliar a seguranca, a eficacia, os efeitos colaterais, 0s niveis de grelina e a
perda de excesso de peso alcancada apds o seguimento em um periodo. As
publicacbes cientificas foram pesquisadas nas bases de dados PubMed,
Medline, CINHAL, Scopus, Cochrane e SCIELO de fevereiro de 1999 a
fevereiro de 2019 e foram incluidos 16 estudos. Pode ser muito cedo para
comparar a eficacia dessa técnica com a cirurgia bariatrica, pois os relatos
atuais descrevem apenas a experiéncia com um numero limitado de pacientes
com duracgdes de seguimento relativamente curtas. Além disso, a variabilidade
entre esses estudos é alta. Preocupagfes foram levantadas em estudos
iniciais de esvaziamento gastrico retardado que pode ocorrer apos este
procedimento o que precisaria ser mais formalmente avaliado. Uma vez
estabelecido um perfil de seguranca aceitavel, estudos prospectivos,

multicéntricos, randomizados podem ser realizados.

PALAVRAS-CHAVE: cirurgia bariatrica; embolizacéo; obesidade; perda de
peso.



ABSTRACT

Obesity is a disease characterized by excessive accumulation of body fat at a
level that compromises the health of individuals and is associated with the
development of chronic diseases. The current approach for the treatment of
obesity is diet modification, institution of physical activity, pharmacotherapy
followed or not by bariatric surgery. Although surgery has shown positive
results in relation to weight loss and reversal of comorbidities, high cost,
invasiveness, mortality risk and restriction of the population able to perform the
procedure, induces researches for less aggressive therapies. As an
alternative, an endovascular minimally invasive procedure for the treatment of
obesity is the embolization of branches of the left gastric artery, in order to
promote the suppression of the hormone ghrelin. This peptide produced in the
stomach fundus has been shown to be a potent stimulator of appetite and it
communicates the gastrointestinal system to the brain in the regulation of food
intake and energy expenditure. The objective of this literature review is to
analyze the preclinical, clinical and retrospective studies published to assess
the safety, efficacy, side effects, ghrelin levels and the excess weight loss
achieved after follow-up over a period. Scientific publications were searched
in PubMed, Medline, CINHAL, Scopus, Cochrane and SCIELO databases
from February 1999 to February 2019 and 16 studies was included. It may be
too early to compare the efficacy of this technique with bariatric surgery, as
current reports describe only the experience with a limited number of patients
with relatively short follow-up durations. In addition, the variability between
these studies is high. Concerns were raised in early studies of delayed gastric
emptying that may occur after this procedure. This would need to be more
formally evaluated. Once an acceptable safety profile is established,

prospective, multicenter, randomized trials may be performed.

Key words: bariatric surgery, embolization, ghrelin, obesity, weight loss.
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1 INTRODUCAO

A obesidade € definida como o peso corporal desproporcional a altura com
acumulo excessivo de tecido adiposo, geralmente associado a inflamacao sistémica
(WILLIAMS et al., 2015). De etiologia multifatorial, envolve interagdes complexas entre
genes, hormonios, meio ambiente, estilo de vida e estd associada ao desenvolvimento
de doencas cronicas como diabetes mellitus tipo 2, hipertenséo arterial, dislipidemia,
entre outras (GONZALEZ-MUNIESA et al., 2017).

Trata-se de uma doenca crbnica de prevaléncia ascendente. O nimero de
pessoas obesas no mundo triplicou desde 1975, totalizando cerca de 650 milhdes de
pessoas, acometendo 13% da populacdo adulta (OMS, 2016). Em resposta a
obesidade e suas complica¢cdes, numerosas estratégias foram defendidas na tentativa
de diminuir a sua progresséo, a exemplo de mudancas no estilo de vida, tratamento
cirdrgico e farmacoldgico.

As intervencdes de estilo de vida tentam atuar no controle de massa corporal,
considerando consumo, gasto de energia e deposicdo de gordura (GONZALEZ-
MUNIESA et al., 2017). Estratégias, a comecar pela dieta e pratica de atividades
fisicas sdo utilizadas como tratamento de primeira linha para reverter a obesidade
(FLEGAL, 2010). No entanto, pode-se notar que os resultados desta conduta estéo
abaixo do controle da epidemia.

As opcdes cirtrgicas tém sido adotadas como uma abordagem mais invasiva e
efetiva, buscando a perda de peso, melhoria das comorbidades e da qualidade de
vida. Contudo, os beneficios da cirurgia sdo contrabalanceados pelos aspectos
negativos precoces, que incluem infeccdes pos-operatorias, nauseas, vomitos, e pelos
aspectos tardios, que podem levar a ma-absorcdo de vitaminas e sais minerais
(STEFATER; KOHLI; INGE, 2013).

O tratamento farmacolégico tem encontrado dificuldades: a baixa quantidade
de drogas disponiveis, as quais, no Brasil, somente trés foram aprovadas -
Sibutramina, Orlistat e Liraglutida (ABESO, 2016); a eficacia limitada, devido a perda
de peso manter-se apenas enquanto o farmaco esta sendo administrado e a elevada
guantidade de efeitos colaterais desses medicamentos (GLANDT, 2011).

Durante as ultimas décadas, muito foi estudado sobre o papel do estbmago
como orgao endaocrino e sua fungéao no controle homeostatico (WREN, 2007). Embora

uma grande quantidade de horménios que limitam a ingestdo de alimentos



(anorexigenos) tenha sido descoberta recentemente, 0 horménio grelina tem o efeito
oposto (orexigeno) (VAIRAVAMURTHY et al., 2017).

A concentracdo plasmatica desse peptideo € elevada antes das refei¢cbes e cai
pés-prandialmente, sugerindo um papel regulador do apetite e da homeostase
energética (CUMMINGS, 2006). As células produtoras de grelina estédo localizadas no
fundo gastrico (TAKIGUCHI et al., 2012). O suprimento vascular que irriga esta por¢cao
do estbmago provém, predominantemente, de ramos que surgem da artéria gastrica
esquerda (GREGORCZYK; AGNIESZKA, 2015).

Ao embolizar esses ramos, pode haver reducéo do suprimento sanguineo para
a regido e, consequentemente, diminuir 0s niveis séricos de grelina o que pode
modificar o equilibrio homeostéatico de ingestdo energética (MADOFF, 2013). A
embolizacdo é uma técnica terapéutica minimamente invasiva guiada por imagem e
gue visa a oclusdo endovascular intencional de artérias e veias (VAIDYA; TOZER;
CHEN, 2008).

A obesidade estd intimamente ligada a sintomas fisicos, psicoldgicos e a
limitagGes funcionais, que tém impacto substancial e negativo na qualidade de vida.
(YOUNG; NESTLE, 2002). E uma epidemia global cada vez maior que apresenta um
grande fardo para os cuidados da populacdo acometida nos sistemas de saude devido
a sua associacao com problemas croénicos.

Algumas das complicagdes mais conhecidas relacionadas ao excesso de peso
incluem resisténcia a insulina, Diabetes Mellitus tipo 2, hipertensédo arterial sistémica,
dislipidemia e doencas cardiovasculares. Além dessas, também séo citadas apneia
obstrutiva do sono, doenca hepética gordurosa néo alcodlica, osteoartrite, sindrome
dos ovarios policisticos, cancer e doencgas psicologicas (POZZA; ISIDORI, 2017).

A abordagem atual para o tratamento da obesidade € a modificacdo da dieta,
instituicdo de exercicio fisico, farmacoterapia seguido ou ndo de encaminhamento
para cirurgia bariatrica (NGUYEN et al., 2012). Embora a cirurgia tenha mostrado
resultados positivos em relacdo a perda de peso e a reversao de comorbidades, o alto
custo, a invasividade, o risco de mortalidade e a restricado da populacao apta a realizar
o procedimento (PORIES, 2008), induz a busca por terapias menos agressivas.

A grelina é atualmente conhecida como um potente estimulador de apetite
(TYMITZ et.al, 2011). Ela comunica o sistema gastrointestinal ao cérebro na regulacao

da ingestdo de alimentos e gasto energético (LEE et al., 2002). E produzida em
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resposta a fome, servindo, portanto, como sinal que orienta o sistema nervoso central
a estimular a ingesta alimentar (KOJIMA, 2005).

Estudos tém mostrado associacéo entre a grelina e a obesidade, com aumento
do apetite e do tecido adiposo apds a administracéo desse peptideo. (CUMMINGS et
al., 2001; TSCHOP, 2000). O fundo do estdmago recebe suprimento através da artéria
gastrica esquerda, ramo do tronco celiaco e produz cerca de 90% do volume de
grelina circulante (KOJIMA et al., 1999).

Recentemente, tem-se sugerido que a embolizacdo da artéria gastrica
esquerda por cateter poderia ajudar a controlar os niveis sistémicos de grelina e
potencialmente influenciar na diminuicdo da ingestdo de alimentos (WOLF; PARK;
SISKIN, 2014). Entretanto s&o necessarios estudos que levem a uma melhor
compreensao de como esse procedimento leva a redugéo hormonal, da seguranca do
procedimento, seguimento a longo prazo desses pacientes e comparacdo com
resultados obtidos em outras formas de tratamento.

Diante da crescente prevaléncia da obesidade e das varias possibilidades de
escolhas para o tratamento, ineficazes na regressao desta epidemia, busca-se avaliar
a eficicia do uso da Embolizacéo de ramos da artéria gastrica esquerda para reducao
dos niveis circulantes de grelina na tentativa de reduzir apetite e diminuir o peso,
sendo uma nova estratégia no combate a obesidade.

A embolizagdo poderia ser usada como procedimento autonomo no controle da
obesidade pela reducao da grelina ou como alternativa menos invasiva em associacao
a mudancas no estilo de vida e tratamentos farmacoldgicos.

Com esse estudo se espera conhecer as vantagens e desvantagens da
embolizacdo gastrica, as facilidades e dificuldades encontradas pelos radiologistas
intervencionistas na execucao do procedimento, bem como comparar seus resultados
e sua relevancia com outras alternativas terapéuticas utilizadas atualmente.

Por se tratar de uma técnica endovascular minimamente invasiva, 0s pacientes
que forem submetidos ao procedimento possivelmente ndo necessitardo de
internacdo. O custo para os 6rgdos publicos sera menor e um maior namero de

pacientes pode ser atingido.
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2 REFERENCIAL TEORICO

A obesidade é uma doenca caracterizada pelo acumulo excessivo de gordura
corporal em um nivel que compromete a saude dos individuos (WHO, 2000), estando
associada a morbidades como diabetes tipo 2, hipercolesterolemia, hipertenséao,
ataque cardiaco, acidente vascular encefélico, apneia obstrutiva do sono, asma,
osteoartrite, flebite, gota, sindrome do ovéario policistico, infertilidade, depresséo e
cancer (GONZALEZ-MUNIESA et al., 2017).

O diagnéstico da obesidade € realizado a partir do indice de massa
corporal(IMC), parametro estipulado pela Organizacdo Mundial de Saude, obtido a
partir da relacéo entre peso corpoéreo (kg) e estatura (m) dos individuos. Através deste
parametro sdo considerados obesos os individuos, cujo IMC encontra-se num valor
igual ou superior a 30 kg/m? (WHO, 2000).

O crescimento global do indice de massa corporal (IMC) aumentou a
morbimortalidade associada a obesidade, o que tem levado a uma epidemia de saude
publica (FINUCANE et al.,, 2011). As principais abordagens terapéuticas para a
obesidade incluem modificacbes no estilo de vida, intervencdo cirlrgica e
farmacoterapia.

Modificagdes no estilo de vida, incluindo dieta e atividade fisica, podem ser
benéficas para pacientes com sobrepeso (IMC entre 25 e 29,9) e pacientes com
obesidade leve (IMC entre 30 e 34,9). Em média, pode ser atingida uma perda de
peso de 5 a 10% (JONES; WILSON; WADDEN, 2007), no entanto, aqueles que
praticam apenas modificacdo do estilo de vida ndo tém mostrado perda de peso
sustentada (ARONNE et al., 2009; CAWLEY; MEYERHOEFER, 2012).

Medidas mais agressivas, como a cirurgia bariatrica (derivacéo gastrica em Y-
de-Roux, banda gastrica ajustavel e gastrectomia vertical), sdo reservadas para
individuos obesos marbidos (definidos como IMC maior ou igual a 40) ou obesos com
um IMC acima de 35 e comorbidade relacionada a obesidade (CAMPOS et al., 2016).

Complicagdes poés-operatérias, como vazamento de anastomose,
intussuscepgdo e calculos biliares, diminuiram com o advento das técnicas
laparoscopicas, contudo, quando ocorrem, podem ser gravemente debilitantes para o
paciente, resultando em aumento de morbidade e mortalidade (REOCH, 2011,
BAPTISTA; WASSEF, 2013).

A abordagem mais bem-sucedida para perda de peso do obeso tem sido a

cirurgia bariatrica (VIX et al., 2012; VIX et al., 2013), todavia, devido a invasividade,
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custo e possivel morbidade associada a esse procedimento, sdo estimuladas
pesquisas de novas alternativas que sejam menos invasivas (BENNETT; MEHTA;
RHODES, 2007).

Alguns exemplos incluem terapias endoscépicas como baldo intragastrico,
plicatura gastrica endoscoépica, gastroplastia de manga endoscoépica, bem como
estimuladores elétricos gastricos (KUMAR; THOMPSON, 2011). Esses métodos
demonstraram ser mais eficazes que as mudancas de estilo de vida, com menor risco
de complicacbes que a cirurgia bariatrica e estdo em processo de avaliagdo para
determinar a seguranca a longo prazo (VERDAM et al., 2012).

Existem ainda trés medicamentos aprovados para tratamento da obesidade no
Brasil: sibutramina, orlistate e liraglutida. A farmacoterapia atualmente € uma terapia
adjunta, ndo sendo um dos pilares da gestdo da obesidade. A modulacdo
farmacoldgica da fome poderia fornecer uma solucdo para essa epidemia; contudo,
os candidatos a farmacos atualmente disponiveis mostram uma variacdo modesta de
perda de peso (ABESO, 2016).

Até o momento, o uso desses medicamentos pode promover uma perda de
peso com intervalo de 2,0 a 6,5 kg, portanto, agem principalmente como um
complemento as modificacdes no estilo de vida (CUMMINGS et al., 2002). Além disso,
a adesdo a longo prazo a terapia medicamentosa continua sendo um desafio
constante, devido ao alto custo e aos efeitos adversos consideraveis associados a
essa terapia (ABESO, 2016; MAAHS et al., 2006; COUTINHO et al., 2013)

Como alternativa, surge um procedimento minimamente invasivo para o
tratamento da obesidade: a embolizacdo de ramos da artéria gastrica esquerda. O
conceito por tras desta técnica baseia-se nos efeitos hormonais da cirurgia bariatrica
(WEISS et al., 2015).

A razdo para a embolizacdo bariatrica como alvo no tratamento da obesidade
surge do papel da grelina, um peptideo de 28 aminoacidos (KOJIMA et al., 1999),
secretado principalmente a partir do fundo do estémago (90%) (WREN; BLOOM,
2007). Atua no estimulo do apetite e induz a fome, aumentando a ingesta alimentar e
resulta em ganho de peso (CUMMINGS; OVERDUIN, 2007).

Os niveis plasmaticos de grelina aumentam significativamente antes das
refeicdes (induzindo a fome) e diminuem apos a alimentacdo (como parte da resposta
a saciedade), o que a caracteriza como um horménio orexigeno (WREN et al., 2001;
CUMMINGS et al., 2001).
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No entanto, os niveis de grelina ndo reduzem quando o paciente obeso se
alimenta, o que pode contribuir para os excessos (ENGLISH et al., 2002). Além disso,
esse peptideo pode ser parcialmente responsavel pela perda de peso apos a
realizacdo da cirurgia bariatrica (CUMMINGS et al., 2002).

Ao criar isquemia principalmente no fundo gastrico, a Embolizacdo bariatrica
visa atingir as células produtoras de grelina a fim de diminuir seus niveis plasmaticos
e, assim, reduzir a fome contribuindo para a perda de peso em pacientes obesos
(WEISS; KATHAIT, 2017).
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3 OBJETIVOS
3.1 Objetivos gerais

e Avaliar a embolizacdo de ramos da artéria gastrica esquerda para reducao de

apetite e perda de peso em pacientes obesos

3.2 Objetivos especificos

Interpretar estudos acerca de vias hormonais presentes na obesidade;
Comparar a embolizac&o gastrica com a cirurgia bariatrica;

Verificar os niveis séricos de grelina antes e depois do procedimento de
embolizacao;

Documentar a evolucéo da técnica de embolizacdo bariatrica e os resultados
obtidos;

Discutir o potencial da embolizacdo gastrica como opcdo de tratamento

adjuvante em pacientes com obesidade mérbida;
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4 METODOLOGIA

Trata-se de uma revisao de literatura sistematica, na qual foram pesquisadas
publicacdes cientificas nas bases de dados Medical Literature Analysis and Retrievel
System Online(MEDLINE), Excerpta Medica Database (EMBASE) e Scientific
Electronic Library Online(SCIELO). Foram utilizados os descritores em portugués

"artéria gastrica", "embolizacédo”, "perda de peso”, "obesidade "," cirurgia bariatrica "e
"grelina”. Em inglés os descritores foram “gastric artery”, “weight loss”, “obesity”,
“bariatric surgery” e “ghrelin”.

As referéncias dos artigos encontrados passaram por uma revisdo manual para
verificacdo de relevancia e inclusao de estudos. Além disso, revistas do campo foram
selecionadas para futura publicacéo da pesquisa.

Estudos que relatam o efeito da embolizacdo da artéria gastrica objetivando
perda de peso, tecido adiposo ou grelina sérica serdo elegiveis. Uma vez que o
conceito de embolizacdo da artéria gastrica é pouco estudado e pouco publicado,
pouca restricao foi aplicada a linguagem, assunto ou projeto do estudo.

Dos artigos selecionados, foram analisados o tipo de estudo, forma e local de
intervencado, presenca de um grupo controle ou procedimento simulado, tipo de
embolizacdo, vasos alvo, medidas de resultado (concentracdo de grelina, alteracéo
de peso, alteracdo de gordura subcutanea ou medidas de outros parametros
laboratoriais), complicac6es pds-procedimento e duracdo do seguimento.

Um total de 148 registros foram identificados pela triagem inicial ap6s busca
nas bases de dados e revisdo de referéncias. Os titulos e resumos foram analisados
por todos os integrantes individualmente. Destes trabalhos, apenas 16 remanesceram
para compor a pesquisa, 0S quais tiveram todo seu texto lido para garantir a
elegibilidade. Os selecionados dividem-se em trabalhos realizados com animais (cinco
com modelos suinos e um modelo canino) e trabalhos realizados com seres humanos

(dez publicacdes).



4.1 Fluxograma de pesquisa

148 trabalhos
selecionados pela
busca nas bases

de dados

8 trabalhos foram
adicionados apos
revisao de
referéncias

]

|
140 trabalhos
foram excluidos
apos analise de

titulos e resumos

(sem relevancia
para pesquisa)

16 artigos
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lidos na integra

para garantir
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5 trabalhos
realizados com
modelos suinos

1 trabalho realizado
com modelo canino

156 registros
identificados apés
triagem inicial

10 trabalhos
realizados com
seres humanos

16



17

5 ARTIGO CIENTIFICO
Elsevier Editorial System(tm) for Surgery

for Obesity and Related Diseases
Manuscript Draft

Manuscript Number: SOARD-19-238

Title: LEFT GASTRIC ARTERY EMBOLIZATION AS AN ALTERNATIVE FOR APPETITE
SUPPRESSION AND WEIGHT LOSS IN OBESE PATIENTS

Article Type: Review Article

Keywords: bariatric surgery; embolization; ghrelin; obesity; weight loss.
Corresponding Author: Mr. Mateus Nunes Carvalho,

Corresponding Author's Institution:

First ARuthor: Mateus Nunes Carvalho

Order of ARuthors: Mateus Nunes Carvalho; Edvaldo P Moura Filho; Igor
Matheus O Silva; Raissa P MNery; Luan K Souza, MSc. , PhD. Student

Abstract: CObesity is a disease characterized by excessive accumulation of
body fat at a level that compromises the health of individuals and is
associated with the development of chronic diseases. The current approach
for the treatment of obesity is diet modification, institution of
physical activity, pharmacotherapy followed or not by bariatric surgery.
Although surgery has shown positive results in relation to weight loss
and reversal of comorbidities, high cost, invasiveness, mortality risk
and restriction of the population able to perform the procedure, induces
researches for less aggressive therapies. As an alternative, an
endovascular minimally invasive procedure for the treatment of obesity is
the embolization of branches of the left gastric artery, in order to
promote the suppression of the hormone ghrelin. This peptide produced in
the stomach fundus has been shown to be a potent stimulator of appetite
and it communicates the gastrointestinal system to the brain in the
regulation of food intake and energy expenditure. The objective of this
literature review is to analyze the preclinical, clinical and
retrospective studies published to assess the safety, efficacy, side
effects, ghrelin levels and the excess weight loss achieved after follow-
up over a period. Scientific publications were searched in PubMed,
Medline, CINHAL, Scopus, Cochrane and SCIELD databases from February 1599
to February 2019 and 15 studies was included. It may be too early to
compare the efficacy of this technigue with bariatric surgery, as current
reports describe only the experience with a limited number of patients
with relatively short follow-up durations. In addition, the wvariability
between these studies is high. Concerns were raised in early studies of
delayed gastric emptying that may occur after this procedure. This would
need to be more formally evaluated. Once an acceptable safety profile is
established, prospective, multicenter, randomized trials may be
performed.
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LEFT GASTRIC ARTERY EMBOLIZATION AS AN ALTERNATIVE FOR
APPETITE SUPPRESSION AND WEIGHT LOSS IN OBESE PATIENTS

ABSTRACT

Obesity is a disease characterized by excessive accumulation of body fat at a level that
compromises the health of individuals and is associated with the development of chronic
diseases. The current approach for the treatment of obesity is diet modification, institution of
physical activity, pharmacotherapy followed or not by bariatric surgery. Although surgery
has shown positive results in relation to weight loss and reversal of comorbidities, high cost,
invasiveness, mortality risk and restriction of the population able to perform the procedure,
induces researches for less aggressive therapies. As an alternative, an endovascular minimally
invasive procedure for the treatment of obesity is the embolization of branches of the left
gastric artery, in order to promote the suppression of the hormone ghrelin. This peptide
produced in the stomach fundus has been shown to be a potent stimulator of appetite and it
communicates the gastrointestinal system to the brain in the regulation of food intake and
energy expenditure. The objective of this literature review is to analyze the preclinical,
clinical and retrospective studies published to assess the safety, efficacy, side effects, ghrelin
levels and the excess weight loss achieved after follow-up over a period. Scientific
publications were searched in PubMed, Medline, CINHAL, Scopus, Cochrane and SCIELO
databases from February 1999 to February 2019 and 15 studies was included. It may be too
early to compare the efficacy of this technique with bariatric surgery, as current reports
describe only the experience with a limited number of patients with relatively short follow-up
durations. In addition, the variability between these studies is high. Concerns were raised in
early studies of delayed gastric emptying that may occur after this procedure. This would
need to be more formally evaluated. Once an acceptable safety profile is established,

prospective, multicenter, randomized trials may be performed.
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INTRODUCTION

Obesity is defined as body weight disproportionate to height with excessive
accumulation of adipose tissue, usually associated with systemic inflammation [1]. It is
associated with the development of chronic diseases such as type 2 diabetes (T2D),
hypertension, dyslipidemia, among others [2]. As a multifactorial etiology it involves
complex interactions between genes, hormones, environment and lifestyle. It's a chronic
disease with an upward prevalence. The number of obese people in the world has tripled
since 1975, totaling about 650 million people, affecting 13% of the adult population [3]. In
response to obesity and its complications, numerous strategies have been advocated in an
attempt to reduce its progression, for example lifestyle interventions, surgical, endoscopic
and pharmacological treatment.

The changes in lifestyle (CLS) attempt to act in the control of body mass, considering
consumption, energy expenditure and fat deposition [2]. Strategies, starting with diet and
practice of physical activity are used as first-line treatment to reverse obesity [4], however,
previous studies have shown that weight loss ranges from 5 to 10% in patients with body
mass index (BMI) between 25 and 34.9 kg / m® However, patients may return to their
original weight within 3 years after the start of the change [5].

Surgical options have been adopted as a more invasive and effective approach,
seeking to lose weight, improve comorbidities and quality of life. However, the benefits of
surgery are counterbalanced by early negative aspects, including postoperative infections,
nausea, vomiting, and late aspects, which may lead to malabsorption of vitamins and minerals
[6]. Endoscopic therapies such as the intragastric balloon and gastric pacing have also been

used, however, these techniques have several complications and drawbacks (Table 1).
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Patients who are not successful in CLS and who are not candidates for bariatric
surgery have other treatment options. There are six drugs approved by the U.S. Food and
Drug Administration (FDA), which mostly act on the Central Nervous System (CNS)
pathways reducing appetite, increasing satiety or decreasing fat absorption. However, the
achieved weight loss is modest at a range of 2.0 to 6.5 kg and effectiveness is limited,
because weight loss remains only while the drug is being administered [7] (Table 2).

During the last decades, much has been studied about the role of the stomach as an
endocrine organ and its role in homeostatic control [8]. Although a large number of hormones
that limit food intake (anorexigenic) has been recently discovered, the hormone ghrelin is the
only hormone with an opposite effect (orexigenic) [9].

The plasma concentration of this peptide is high before meals and falls postprandially,
suggesting a role of appetite and energy homeostasis [10]. The ghrelin-producing cells are
located in the gastric fundus [11] and the vascular supply that irrigates this portion of the
stomach comes predominantly from branches that arise from the left gastric artery [12].
When embolizing these branches, there is a reduction in blood supply to the region and,
consequently, serum levels of ghrelin decrease, modifying the homeostatic balance of energy
intake [13] (Figurel).

The objective of this literature review is to analyze the preclinical, clinical and
retrospective studies published to assess the safety, efficacy, side effects, ghrelin levels and

the mean weight loss achieved after follow-up over a period.

METODOLOGY

A literature review was conducted in which the scientific publications were searched
in PubMed, Medline, CINHAL, Scopus, Cochrane and SCIELO databases from February

1999 to February 2019. The descriptors "gastric artery" and / or "weight loss" and / or
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"obesity" and / or "bariatric surgery” and / or "embolization" and / or "ghrelin" were used.
The references of the articles found underwent a manual review to verify the relevance and
inclusion of studies.

Studies have included animal studies (preclinical), in humans (clinical) and
retrospective studies evaluating weight loss in patients submitted to embolization of the left
gastric artery. A total of 148 records were identified by initial screening after searching the
databases and reviewing references. Titles and abstracts were analyzed by all researchers
individually. Of these works, only 15 remained to compose the research, which had all their

text read to guarantee eligibility.

RESULTS

Left gastric artery embolization was first introduced in 1970 for the treatment of life-
threatening gastric hemorrhage. Complications such as ischemic ulceration and infarction,
both with good prognosis, due to the rich collateral circulation of the stomach[14].With the
emergence of new imaging techniques (micro, selective and 3D), vascular access devices
(microcathodes, guidewires, snares) and emboli (coils, beads and microspheres), the spectrum
of this approach was extended and it was applicated to the bariatric embolization of the left
gastric artery aiming weight loss [15].

The safety and efficacy of this endovascular therapy for obesity has been verified by
several preclinical studies. Arepally et al. described for the first time the concept of chemical
embolization of the left gastric artery in order to eradicate the ghrelin-producing cells in the
stomach. A series of animal studies in pig models and obese dogs demonstrated a post-
embolization reduction in serum levels of ghrelin and a decrease in weight gain in relation to

the control group[16] (Table 3).
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The first procedure performed in humans was presented at the 2013 annual meeting of
the American College of Cardiology, in which Kipshidze et al. presented a prospective study
involving left gastric artery embolization in 5 patients with the objective of evaluating the
safety and efficacy of the technique with the intention of reducing plasma levels of ghrelin
and achieving weight loss. Microspheres (Beadblock®) measuring between 300 and 500pm
in diameter.

All patients reported decreased appetite and BMI was reduced by 10%, 13%, 16%,
17%, and 17.2% after 1, 3, 6, 12, and 24 months of evaluation. Plasma levels of ghrelin were
significantly lower in the first and third months (-29% and -36%, respectively) and decreased
by up to 12 months (-21%). A slight transient epigastric discomfort was described in three of
the five patients[17].

This study preceded a case report published by Salsamendi et al. in 2015, in which a
patient with 81kg and 42kg / m> BMI of 68 years diagnosed with hepatocellular carcinoma
and who needed a liver transplant due to morbid obesity was not a candidate for the
transplant list. For 7 months the patient tried to reduce weight without success.

Responsible physicians chose to perform embolization of the left gastric artery in an
attempt to reduce weight. Microspheres (Beadblock®) measuring between 500 and 700 pum in
diameter were used. Seven months after the procedure, the patient was 71.5kg and BMI 36kg
/ m? with no lifestyle modifications and could be placed in the transplant queue [18].

After these initial studies, clinical trials have been performed. In 2016, Syed et al.
published the Gastric Artery Embolization Trial for the Lessening Appetite Nonsurgically
(GET LEAN), in which four patients with a mean BMI of 42.4 kg / m? underwent AGE
embolization using microspheres (Beadblock®) measuring between 300 and 500 pm. After 6
months, mean BMI fell by 8.5%. At endoscopy performed for follow-up, 75% of the patients

presented superficial gastric ulceration [19].
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As early as 2017, Weiss et al. published the "Bariatric arterial embolization trial”
(BEAT Obesity) in which five patients with a BMI greater than 40 kg / m* were submitted to
embolization of the stomach gastric fundus. Embosphere® microspheres of 300 to 500 um in
diameter were used, with consequent decrease of ghrelin by 17.5% and reduction of excess
weight by 9% after 3 months. Patients reported decreased appetite from the second week
[20].

Still in the same year, Bai et al. evaluated the safety of the procedure and the side
effects in 5 obese patients with a mean BMI of 38.1kg / m?. Four patients reported decreased
appetite and mild transient epigastric discomfort resolved within 48 hours. One patient
developed an ulcer, diagnosed 3 days after the procedure by endoscopy, which spontaneously
cured in 30 days with PPI. After 9 months, the mean weight loss was 12.64% [21].

The most recent prospective study was published in 2018 in which Pirlet et al. aimed
at evaluating the feasibility, efficacy and safety of the procedure. Seven morbidly obese
patients (mean BMI of 52 kg / m?) who were to undergo coronary angiography were selected.
Taking advantage of the radial access, selective catheterization of the left gastric artery
(confirmed by angiography) and polyvinyl alcohol (PVA) particles 300 to 500 pum in
diameter were injected. A mean reduction of 13 kg was observed after 12 months of the
procedure, corresponding to a decrease of 8.13% in the mean BMI [22].

In addition to prospective studies, retrospective research has also been published.
Gunn and Oklu, in 2014, performed an analysis of medical records of patients undergoing
embolization of the left gastric artery to contain hemorrhages of the upper gastrointestinal
tract. Post-procedure weight loss in this group was compared with a control group of patients
who had embolization of other arteries for upper gastrointestinal bleeding (HDA). Half of the
control group had a history of malignancy and 6 of these patients were receiving

chemotherapy during the study period [23].
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Anton et al. Carried out a retrospective review of patients submitted to arterial
embolization for acute upper gastrointestinal bleeding between January 2002 and January
2014. Patients with documented history of malignancy prior to embolization or during the
follow-up period were excluded to remove bias from potential weight loss of active
malignancy. After excluding patients who did not meet the inclusion criteria, the sample size
was small, which limited the power of the study and the statistical significance [24].

In 2018, a retrospective study of a single institution was conducted by Kim et al. in
which patients who underwent left gastric artery embolization for treatment of acute
gastrointestinal bleeding from 2001 to 2016 were identified through a hospital medical
records survey. Those selected were between 33 and 92 years of age and should not have
cancer diagnoses at the time of the procedure. The median pre-procedure weight and BMI of
the patients evaluated in this study were 93.4 kg and 29.9 kg / m?, respectively. A median of
16.3 kg of weight loss (p = 0.045) was observed after 12 months [25].

Finally, a Belgian study was published in November 2018 to evaluate the efficacy and
safety of left gastric artery embolization (LGAE) for the treatment of 17 overweight patients
who were not candidates for bariatric surgery (mean BMI of 28.9kg / m?). Only one patient
had gastric ulceration in endoscopy after post-procedure. One patient was terminated in the
intensive care unit due to pancreatitis and gastric perforation. The mean weight loss was 8 kg,

reducing the mean BMI to 25.5 [26].

DISCUSSION
Obesity is a disease characterized by excessive accumulation of body fat at a level that
compromises the health of individuals [27], being associated with comorbidities such as T2D,

hypercholesterolemia, hypertension, heart attack, stroke, obstructive apnea sleep, asthma,
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osteoarthritis, phlebitis, gout, polycystic ovary syndrome, infertility, depression and cancer
2].

The diagnosis of obesity is based on the BMI, a parameter stipulated by the World
Health Organization, obtained from the relationship between body weight (kg) and height (m)
of the individuals. Through this parameter, individuals whose BMI is equal to or greater than
30 kg / m2 are considered obese [27].

The overall growth of body mass index (BMI) has increased morbidity and mortality
associated with obesity, which has led to a public health epidemic [28]. The main therapeutic
approaches for obesity include changes in lifestyle, surgical intervention and
pharmacotherapy.

Lifestyle changes, including diet and physical activity, may be beneficial for
overweight patients (BMI between 25 and 29.9) and patients with mild obesity (BMI between
30 and 34.9). On average, a weight loss of 5 to 10% [29], however, those who only practice
lifestyle modification have not shown sustained weight loss [30,31].

More aggressive measures, such as bariatric surgery (Roux-en-Y gastric bypass,
adjustable gastric banding and vertical gastrectomy), are reserved for morbidly obese
(defined as BMI greater than or equal to 40) or obese with a BMI above 35 and obesity-
related comorbidity [32].

Postoperative complications, such as anastomosis leakage, intussusception and
gallstones, have decreased with the advent of laparoscopic techniques; however, when they
occur, they can be severely debilitating for the patient, resulting in increased morbidity and
mortality [33,34].

The most successful approach to obese weight loss has been bariatric surgery [35,36],
however, due to the invasiveness, cost and possible morbidity associated with this procedure,

research is encouraged on new alternatives that are less invasive [37].
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Some examples include endoscopic therapies such as intragastric balloon, endoscopic
gastric plication, endoscopic mango gastroplasty, as well as gastric electrical stimulators [38].
These methods have been shown to be more effective than lifestyle changes, with a lower risk
of complications than bariatric surgery, and are being evaluated to determine long-term safety
[39].

There are also drugs approved for treatment of obesity. Pharmacotherapy is currently
an adjunct therapy, not one of the pillars of obesity management. Pharmacological
modulation of hunger could provide a solution to this epidemic; however, currently available
drug candidates show a modest variation in weight loss (Table 2). Long-term adherence to
drug therapy remains a constant challenge due to the high cost and considerable adverse
effects associated with such therapy [40,41].

The embolization of branches of the left gastric artery is an alternative for the
treatment of obesity, since it is a minimally invasive procedure based on the hormonal effects
of bariatric surgery[42].

The rationale for bariatric embolization as a target in the treatment of obesity arises
from the role of ghrelin, a peptide of 28 amino acids[43], secreted mainly from the stomach
fundus(90%)°®. It acts on the appetite stimulus and induces hunger, increasing food intake and
results in weight gain[44].

Plasma ghrelin levels increase significantly before meals (inducing hunger) and
decrease after feeding (as part of the satiety response), which characterizes it as an orexigen
hormone [45,46].

However, ghrelin levels do not decrease when the obese patient feeds, which may
contribute to overeating [47]. In addition, this peptide may be partially responsible for weight

loss after bariatric surgery [48].
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By creating ischemia mainly on the gastric fundus, bariatric embolization aims to
target ghrelin-producing cells in order to reduce their plasma levels and thus reduce hunger
by contributing to weight loss in obese patients [49].

This procedure could be considered a bridge to other procedures, as suggested in a
recently published case report describing left gastric artery embolization in an obese patient
with hepatocellular carcinoma awaiting surgery[18]. The question of whether this procedure
can be used as a bridge to other bariatric procedures is far from being resolved.

It may be too early to compare the efficacy of this technique with bariatric surgery, as
current reports describe only the experience with a limited number of patients with relatively
short follow-up durations. In addition, the variability between these studies is high (Table 4).
In comparison, bariatric surgery has a wealth of data confirming sustained loss (>6 years)
between 22% and 55% of pre-intervention body weight, depending on the type of bariatric
surgery performed [50]. Similarly, regarding complications, the safety profile of bariatric

embolization cannot be inferred from the limited experience available with this technique.

CONCLUSION

The use of the interventional technique of embolization of the left gastric artery is
already widely used for the treatment of gastrointestinal bleeding. However, this procedure in
an elective scenario as treatment of obesity still lacks research to prove long-term efficacy
and safety. Several obstacles remain in the way of starting this therapy for main use in weight
loss.

There is still no consensus as to which embolization materials would be ideal if small
particles or liquid sclerosing agents would provide the best profile to achieve long-lasting
vascular occlusion and penetrate smaller capillaries, avoiding non-target embolization and

associated tissue injury.
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In addition, concerns were raised in early studies of delayed gastric emptying that
may occur after this procedure. This would need to be more formally evaluated. Once an
acceptable safety profile is established, prospective, multicenter, randomized trials may be

performed.
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Figure 1
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Figure 1 - Role of the regulation of energy homeostasis

With intestinal effect, as the background cells produce ghrelin, which will act on the neuropeptide Y
(NPY) and the agouti peptide (AGRP) present in the nuclei of the hypothalamus. Fat release is a
release of fat due to the dilation of the stomach and stimulates the release of leptin by adipose
tissue, GLP-1 by the intestine and CCK by the liver, responsible for satiety. Ghrelin levels are taxed by
a famine.
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HIGHLIGHTS

LEFT GASTRIC ARTERY EMBOLIZATION AS AN ALTERNATIVE FOR
APPETITE SUPPRESSION AND WEIGHT LOSS IN OBESE PATIENTS

The use of the interventional technique of embolization of the left gastric artery is
already widely used for the treatment of gastrointestinal bleeding. However, this procedure in
an elective scenario as treatment of obesity still lacks research to prove long-term efficacy
and safety. Several obstacles remain in the way of starting this therapy for main use in weight

loss.
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6 CONSIDERACOES FINAIS

O interesse e as implicacdes potenciais de tal procedimento para pacientes
obesos sdo primordiais. Em primeiro lugar, a obesidade € uma epidemia global e as
taxas de obesidade, ainda mais para a obesidade grave, ainda estdo progredindo. Em
segundo lugar, os pacientes obesos geralmente apresentam mdultiplas comorbidades,
0 que pode impedi-los de acessar a cirurgia bariatrica. Nesse cenario, a embolizacao
da artéria géstrica esquerda pode ter um papel fundamental no tratamento desses
pacientes. Em terceiro lugar, esse procedimento poderia ser considerado uma ponte
para outros procedimentos, como cirurgia cardiaca (revascularizacdo miocardica,
troca valvar ou transplante) ou outros procedimentos abdominais maiores, como
sugerido em um relato de caso recentemente publicado descrevendo a embolizacao
da artéria gastrica esquerda em um paciente obeso com carcinoma hepatocelular
aguardando cirurgia. A questao de saber se esse procedimento pode ser usado como
uma ponte para outros procedimentos bariatricos esta longe de ser resolvida.

Talvez seja prematuro demais comparar a eficacia dessa técnica a cirurgia
bariatrica, ja que os relatos atuais descrevem apenas a experiéncia com um numero
limitado de pacientes com dura¢des de seguimento relativamente curtas e diferentes.
Além disso, a variabilidade entre esses estudos-piloto é alta (perda de peso média de
3,6% -17,6%). Em comparacéo, para a cirurgia bariatrica, h4 uma riqgueza de dados
que confirmam a perda sustentada (=6 anos) entre 22% e 55% do peso corporal pré-
intervencgédo, dependendo do tipo de cirurgia bariatrica realizada. Da mesma forma, no
gue diz respeito as complicacdes, o perfil de seguranca da embolizacéo bariatrica ndo
pode ser inferido sobre a limitada experiéncia disponivel com essa técnica. Pelo
contrario, as complicagdes da cirurgia bariatrica tém sido extensivamente estudadas

com taxas de mortalidade em 30 dias em torno de ou <1%.
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8 ANEXOS
8.1 Normas De Submissao
GUIDE FOR AUTHORS

INFORMATION FOR CONTRIBUTORS

Authors of manuscripts submitted to SURGERY FOR OBESITY AND RELATED
DISEASES (SOARD) will receive a timely review and will be notified within two months
as to whether their work is accepted, rejected, or requires revision. Submit manuscripts
to the SOARD Editorial Office via the Elsevier Editorial System (EES) website for this
journal; go to http://ees.elsevier.com/SOARD and select "Submit Manuscript". All
correspondence regarding submitted manuscripts will be handled via e-mail through
EES. Send all other correspondence to:

David Newcombe

Managing Editor

Phone 508-732-6767 x11

Fax 508-732-6766

Email: Obesity@ Stellarmed.com

A completed checklist form must accompany each manuscript submitted to
soard. Download the checklist here check all items applicable to your submission. It is

an ethical violation to check an item without having responded to it

GENERAL

(1 Potential conflicts of interest, whether of a financial or other nature related to the

topic of the manuscript, are disclosed by checking the appropriate box on the author
agreement form and listing the potential conflicts in an attachment to the author

agreement form.

1 Pages are numbered consecutively

 Lines are numbered consecutively at 5 line intervals throughout the manuscript

using the line numbering feature available in word processing software.

1 The article is typed in 12-point type, double-spaced with one-inch margins

1 Title page is uploaded separately (see below for title page requirements)
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(1 No author or institutional information in the manuscript text

1 Unless a multicenter study, there are no more than 6 co-authors on an Original

Manuscript and no more than 3 on a Case Report. Your article will be automatically
rejected without review unless you have VERY STRONG EVIDENCE that more than

6 authors are necessary.

(1 Only the following abbreviations will be accepted: RYGB or LRYGB for Roux-en-Y

Gastric Bypass or Laparoscopic RYGB; BPD for Biliopancreatic Diversion and for BPD
with Duodenal Switch, BPD/DS; LAGB for laparoscopic adjustable gastric band; SG
for Sleeve Gastrectomy. All abbreviations must be defined when first mentioned in
BOTH the Abstract and the Manuscript.

1 Weight loss must be expressed as % Excess Weight Loss (YoEWL), using the middle

of the 1983 Metropolitan Life Insurance tables for median frame + % Weight Lost
(%WL) + % Excess BMI Lost (%EBMIL) with excess > 25 kg/m2

Studies in humans require informed consent and approval from the local Institutional
Review Board (IRB) and in animals from the Animal Care and Use Committee and is

addressed in the Materials and Methods section.

(1 Permission to reprint material from another source in print and electronic form has

been obtained.

4 If a clinical trial, it was registered in the National Institutes of Health web site:
www.clincaltrials.gov. or one of the equivalent web sites such as:
http://www.anzctr.org.au; http://www.clinicaltrials.gov; http://isrctn.org
http://www.trialregister.nl/trialreg/index.asp; or http://www.unin.ac.jp/ctr.  This
information has been stated in both the Cover Letter and the Materials and Methods

section of the manuscript.

(1 For randomized controlled trials, a completed CONSORT checklist accompanies

the manuscript. Download at: http://www.consort-
statement.org/mod_product/uploads/CONSORT%202001%20checklist.pdf
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(1 For studies of diagnostic accuracy, a completed STARD checklist accompanies the

manuscript. Download at: http://www.stard-statement.org/checklist_maintext.htm

1 For meta-analyses and systematic reviews of randomized controlled trials, the

PRISMA  guidelines are followed. Download at: http://www.prisma-
statement.org/2.1.2%20-%20PRISMA%202009%20Checklist.pdf

1 For meta-analyses and systematic reviews of observational studies, the MOOSE
guidelines are followed. Download at:

http://www.editorialmanager.com/jognn/account/MOOSE.pdf

(1 For observational studies, a completed STROBE checklist accompanies the

manuscript. Download at: http://www.who.int/bulletin/volumes/85/11/07-045120.pdf

COVER LETTER

1 A cover letter is submitted indicating the intent to submit to Surgery for Obesity and

Related Diseases.

1 Publication elsewhere (including electronic media) of any of the material in the
manuscript submitted, other than an abstract of not more than 300 words, is identified

and a copy of the other publication is submitted to the editorial office.

O If a version of the manuscript has previously been submitted for publication to

Surgery for Obesity and Related Disease, comments from the peer reviewers and an

indication of how the authors have responded to these comments are included.

TITLE PAGE

 The title, author name(s) and major degree(s), affiliation(s), and the source(s) of

funding for the work or study are provided.

d The name, address, telephone and fax numbers, and e-mail address of the

corresponding author are given.
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(1 The manuscript title is no longer than 150 characters (letters and spaces) and does

not contain any abbreviations or acronyms.

(d A short title (no more than 50 characters) is provided at the bottom of the page for

use as a running foot.

1 The only acknowledgments are of financial or other substantive assistance. All
individuals named in the acknowledgments have given written permission to be

named.

ABSTRACT (for original and review articles only)

1 For original research reports and review articles, the abstract is limited to 250 and

300 words, respectively, and in the case of original articles follows the appropriate
structured abstract format. Review articles do not require a structured format.
Abstracts are not used in Case reports, Controversial Issues, Surgeon at Work and

Updates.

O If the research identified important variables that lacked statistical difference, the

study’s power to detect such difference is addressed in the abstract.

1 Footnotes, references, and commercial names are not used in the abstract.

(1 The abstract precedes the manuscript document.

(1 Keywords are added at the end.

REFERENCES

(1 References correspond to the specifications of the “Uniform Requirements for
Manuscripts Submitted to Biomedical Journals.” Examples of specific types of
references are available at:
http://www.elsevier.com/wps/find/journaldescription.cws_home/703772/authorinstruct

ions
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(1 References are identified on the line within parentheses in superscript, e.g, Schauer

et al. (3).

(1 Each reference is cited in the text.

1 References are numbered consecutively in the order in which they appear in the

text.

O ALL authors have been listed when 6 or less. Only when more than 6, should the

first 3 authors be listed followed by "et al.”

1 Unpublished data, personal communications, submitted manuscripts, statistical

programs, papers presented at meetings, and non—peer-review publications are not

listed in the reference list.

TABLES

(1 Each table is on a separate sheet of paper with its title and uploaded separately

from the manuscript.

1 Tables are numbered with Arabic numerals, e.g. Table 1, Table 2.

(1 Each table contains all necessary information in order that it may stand alone,

independent of the text, including definitions of all abbreviations in the table in a legend

beneath the table.

(1 No table repeats all data presented in the text.

FIGURES

O Digital art guidelines and artwork checklist on the journal's web site
(http://www.elsevier.com/framework_authors/Artwork/Artwork_2010.pdf ) have been

consulted.

(1 Each figure is cited in the text.
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4 Figures have a minimum width of 3% inches and height of 2 inches.

1 Images are submitted in TIFF (Tagged Image File Format) or EPS (Encapsulated

PostScript) formats

4 Letters and identifying marks (e.g. arrows) are clear and sharp, and the critical areas
of radiographs and photomicrographs are identified. All figures and edited tables use
at least 300 DPI

O All text that may identify a patient, including initials of the patient’'s name) is removed.

1 Explanatory material appears in the accompanying legend and not on the figure
itself, including definitions of all abbreviations in the figure in a legend beneath the
table.

1 Legends are listed on one page at the end of the manuscript and must have

definitions for all abbreviations.

(1 Each figure is uploaded separately from the manuscript

O | understand that color figures are welcome and will appear in color on the web at
no extra charge; however, there is a charge for the reproduction of color illustrations in
print ($650 for the first color figure and $100 for each additional color figure) unless
you request an exception and it is waived by the Editor and Publisher. Alternatively,
the illustrations can be reproduced in print in black and white at no extra charge. Be
sure that charts and graphs have been designed with this in mind so that the data are
clear when published in black and white, i.e. different formats for the different columns

(clear, hash marks, stippled, etc.) or graphic lines (solid, dashed, dotted, etc.).

4 | plan on paying for color images

Manuscripts should be prepared in accordance with the Uniform Requirements
for Manuscripts Submitted to Biomedical Journals, available at: http://www.icmje.org .
Studies in humans require approval from the local Institutional Review Board (IRB) and

in animals from the Animal Care and Use Committee. All clinical trials must be



59

registered in the National Institutes of Health web site: www.clincaltrials.gov. or one of
the equivalent web sites such as:

http://www.anzctr.org.au;

http://www.clinicaltrials.gov;

http://isrctn.org

http://lwww.trialregister.nl/trialreg/index.asp;

http://www.umin.ac.jp/ctr.

This information must be stated in both the Cover Letter and the Materials and

Methods section of the manuscript.

Previous Publication or Duplicate Submission:

Manuscripts are considered with the understanding that they have not been
published previously in print or electronic format and are not under consideration by
another publication or electronic medium. Copies of possibly duplicative materials (ie,
those containing substantially similar content or using the same or similar data) that
have been previously published or are being considered elsewhere must be provided

at the time of manuscript submission.

Previous Presentation or Release of Information:

A complete report following presentation at a meeting or publication of
preliminary findings elsewhere (e.g. an abstract) can be considered. Media coverage
of meeting presentations will not jeopardize consideration, but direct release of
information through press releases or news media briefings may preclude
consideration by SOARD.

Avoiding Pejorative Language

Importantly, authors should not use “obese” as an adjective or noun to describe
an individual person or group of people, but instead use terms such as “people with

obesity” and “populations with obesity.”

Authorship:
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In accordance with the ICIJME statement on authorship, "An author just
generally considered to be someone who has made substantive intellectual
contributions to the published study".The ICMJE recommends that authorship be
based on the following four criteria: « Substantial contributions to the conception or
design of the work; or the acquisition, analysis, or interpretation of data for the work;
AND - Drafting the work or revising it critically for important intellectual content; AND
Final approval of the version to be published; AND « Agreement to be accountable for
all aspects of the work in ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and resolved. When the manuscript
is submitted, the corresponding author will be asked to state that each has met these

criteria.

Conflict of Interest:

All authors must disclose any conflict of interest they may have with an
institution or product that is mentioned in the manuscript and/or is important to the
outcome of the study presented. This would include funding for the research,
membership in any speaker's bureau or corporate advisory committee, stockholder, or
support for travel (click here to see entire list). Authors should also disclose conflict of
interest with products that compete with those mentioned in their manuscript. The
Editor will discuss with the authors on an individual basis the method by which any
conflicts of interest will be communicated to readers. Manuscripts without conflicts of
interest disclosure from all authors will be returned. Download the conflict of interest

form here.

Editing services:

SOARD publishes manuscripts only in American English. This includes using
US spelling, punctuation, quotation marks, and decimal points. SOARD editors
strongly encourage contributors whose English is not excellent to have their
manuscriptsedited by a professional translator or native English speaker before
submission. Elsevier offers authors two services to help prepare their manuscripts for
submission to an English-language journal. The first service edits your manuscript
already written in English to ensure it is in correct scientific English. This processdoes

not change the content of your manuscript but improves understanding and readability
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for an English-speaking reader. This process takes less than six business days and
the cost of an average manuscript is less than $400. Please visit WebShop Language
Services for more details and to upload yourmanuscript. The second service translates
your manuscript from your language (Chinese, Portuguese or Spanish) into either
British or American English. This process is carried out by Language experts within
your field, and takes less than 11 business days.The average cost is $1,000. Please

visit WebShop Language Services for more details and toupload your manuscript.

Open access:

The open access publication fee for this journal is USD 3400, excluding taxes.
Authors now have the option to make their full-length articles available to all (including
non-subscribers) via the ScienceDirect platform, for which a fee of USD 3400 applies
(for further information on open access see http://www.elsevier.com/about/open-
access/open-access-options). Please note that you can only make this choice after
receiving notification that your article has been accepted for publication, to avoid any
perception of conflict of interest. The fee excludes taxes and other potential costs such
as color charges. Learn more about Elsevier's pricing policy:
https://www.elsevier.com/openaccesspricing. All accepted case reports will be
published as open access with an article processing fee of USD 750.

Green open access:

Authors can share their research in a variety of different ways and Elsevier has
a number of green open access options available. We recommend authors see our
green open access page for further information
(http://elsevier.com/greenopenaccess). Authors can also self-archive their
manuscripts immediately and enable public access from their institution's repository
after an embargo period. This is the version that has been accepted for publication and
which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For subscription
articles, an appropriate amount of time is needed for journals to deliver value to
subscribing customers before an article becomes freely available to the public. This is
the embargo period and begins from the publication date of the issue your article


https://www.elsevier.com/openaccesspricing
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appears in. This journal has an embargo period of 12 months. SOARD publishes the

following types of articles in addition to standard research manuscripts:

1. IMAGES IN OBESITY SURGERY: Concise, one-page pictorial

description of a unique case will be published as space permits.

2. SURGEON AT WORK: Short, concise articles plus photos and/or

drawings on: "How | do it" techniques will be published as space permits.

3. CASE REPORTS: SOARD will only consider non-video case reports if
they will be of GREAT IMPORTANCE to the field of bariatric surgery. Beginning May
1, 2017, non-video case reports will incur an article processing fee of $750, and they
will be printed in the journal. Case Reports need to conform to the following Guidelines:
it must contain an Introduction, Case Presentation and Management and Discussion

without an abstract.

4, VIDEO CASE REPORTS: Video case reports will receive high priority.
The video presentation must include a title slide, a clinical case history (one slide), and
a final “technical vignettes” slide, in addition to narration. The text should include a brief
clinical case history, with a focused description of techniques and vignette; the
diagnostic imaging modalities before and after the procedure; and the patient status at

last follow up. The total word count for text should be less than 350 words.

5. REVIEW ARTICLES: This comprehensive review-type article covers
timely bariatric surgery topics of clinical relevance and must be well-referenced. These
articles should serve as a source on a clinically useful subject for the practicing bariatric
surgeon, primary care physician, nutritionist, psychiatric specialist, obesity investigator

and resident or fellow-in-training of current information.

6. UPDATES: This shorter review-type article covers current obesity topics

of clinical relevance.

7. EDITORIALS/PAIRED EDITORIALS: These will be solicited by the Editor

and should not be submitted without prior written approval.



63

8. LETTERS TO THE EDITOR: Short communications regarding recent
articles or comments on timely topics in letter form that should be supported by relevant
references. Authors of the cited article will have the opportunity to read and reply to
the letter. ALL LETTERS TO THE EDITOR must be submitted within one month of the
publishing date of the cited article. Letters if accepted will be published as space

permits.

9. CONTROVERSIAL ISSUES: These are articles dealing with
controversial topics such as: Is bariatric surgery appropriate in patients with
schizophrenia or bi-polar disorders? Which should come first in the morbidly obese
patient with chronic renal failure: renal transplant or bariatric surgery? How do you
manage the patient with an anatomically intact, non-obstructive Roux-en-Y gastric
bypass who "can't eat"? They can be associated with a case report or just present a
philosophical or reasoned medical approach. Abstracts are optional. Subsequent

"letters to the editor" will be welcome.

10. INTEGRATED HEALTH ARTICLES: A section for Integrated Health
manuscripts will be published periodically during the year. These manuscripts should
be related to nursing, nutritional, exercise and psychological issues relevant to bariatric
surgery.

Editorial Process

PEER REVIEW: Manuscripts will be reviewed by internationally recognized
experts on the subject. When relevant, a biostatistician, radiologist, psychological
specialist, nutritionist, or pathologist consultant will also review the manuscript. This
journal operates a single blind review process. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then
sent to a minimum of two independent expert reviewers to assess the scientific quality
of the paper. The Editor is responsible for the final decision regarding acceptance or
rejection of articles. The Editor's decision is final. More information on types of peer
review. The reviewers will be blinded to the names of the authors and the institution
and country from which the manuscript has been sent. Reviewers will be asked to list
all current Conflicts of Interest (click here to see entire list) and comment if any of these

or other conflicts are associated with the manuscript you are being asked to review.
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Submission Process

Manuscripts must be submitted via the Elsevier Editorial System (EES) website
for this journal; go to http://ees.elsevier.com/SOARD and select "Submit Manuscript".
You will be guided stepwise through the creation and uploading of the various files and
data. Once the uploading is done, the system automatically generates an electronic
(PDF) proof, which is then used for reviewing. All correspondence regarding submitted
manuscripts will be handled via e-mail through EES. The article must be typed in 12-
point type, double-spaced with one-inch margins (with all pages numbered
consecutively) and line numbers inserted at every 5 lines. The file should follow the
general instructions on style/arrangement, and, in particular, the reference style. The
file should use the wrap-around end-of-line feature, i.e. returns at the end of the
paragraph only. Place two returns after every element, such as title, headings,
paragraph. Please do NOT use any automatically generated numbering or bulleting
systems or hidden text (e.g. For references, footnotes, lists). Unless specifically
indicated in the various categories listed, each manuscript must contain an Abstract
and Introduction, Materials and Methods, Results, Discussion, Conclusions and
References sections, with the appropriate subheading preceding each section. The
title should be brief, informative, of 150 characters or less and should not make a
statement or conclusion. The running title should consist of not more than 50 letters
and spaces. It should be as brief as possible, convey the essential message of the

paper and contain no abbreviations.

Graphical Abstract

A graphical abstract should allow readers to quickly gain an understanding of
the main take-home message of the paper and is intended to encourage browsing,
promote interdisciplinary scholarship, and help readers identify more quickly which
papers are most relevant to their research interests. Graphical abstracts can be
uploaded selecting "Graphical Abstract" when uploading files. The graphical abstract
is designed to give readers an immediate understanding of the take-home message of
the paper. Its intent is to encourage browsing, promote interdisciplinary scholarship,
and help readers quickly identify which papers are most relevant to their research
interests. Graphical abstracts should be submitted as a separate file in the online

submission system. Image size: Please provide an image with a minimum of 531 x
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1328 pixels (h x w) or proportionally more. The image should be readable at a size of
5 x 13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS,
PDF or MS Office files. You can view Example Graphical Abstracts on our information
site. Authors can make use of Elsevier's lllustration and Enhancement service to
ensure the best presentation of their images and in accordance with all technical

requirements: lllustration Service

Highlights

Highlights are a short collection of bullet points that convey the core findings of
the article. This list of points will be displayed online with the Summary of the article
but will not appear in print. Specifications: up to four bullet points can be included; the
length of an individual bullet point should not exceed 85 characters (including spaces);
only the core results of the paper should be covered. Highlights are required for all

research papers and will be displayed online with the article.

Structured Abstracts should be 250 words or less and divided into five sections
with the subheadings: (1) Background (2) Objectives, (3) Setting (i.e. University
Hospital, United States; Private Practice), (4) Methods, (5) Results, and (6)
Conclusions. Using lower-case superscript letters, link each author with the
appropriate affiliation. Measurements of length, height, weight and volume should be
reported in metric units. Weight loss should be reported in kg lost, BMI reduction,
percent weight lost and percent excess weight lost with excess weight defined as that
above the median weight for height in the Metropolitan Life Insurance tables.
Laboratory data should be reported in both the local and International System of Units
(SI). Manuscripts must be accompanied by a cover letter, which should include a
statement about submissions that might be regarded as redundant publication, a
statement about financial or other relationships that might lead to a conflict of interest,
a statement that the manuscript has been read and approved by all authors, and
contact information for the corresponding author. Include the full names, degrees and
affiliations of all authors on the title page and upload separately from the manuscript.
Do not include any author contact information within the manuscript. Please also
include key words with your submission. Manuscripts with incorrect format or that are
over maximum length will be returned unreviewed for modifications (see table for

correct format/length). Weight loss must be expressed as change in BMI, AS WELL
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AS % Excess Weight Loss (%EWL), with the calculation of ideal body weight as that
equivalent to a BMI of 25 kg/m2 and/or % Excess BMI Lost (%EBMIL) with excess BMI
> 25 kg/m2 AS WELL AS % total body weight loss. Data extending beyond 30 days
MUST INCLUDE lost to follow-up information in the Abstract and Results section,
including all tables and figures, with the denominator provided as to how many patients
were available at EACH TIME POINT and the number of patients actually seen.
TABLES: Each table should be counted as 250 words toward the final word count.
Tables should supplement, not duplicate the text/figures. The tables must be
numbered and cited in order as they first appear in the text, and each must have a
precise heading the understanding of which does not require reference to the text. Do
not imbed tables with the text. ILLUSTRATIONS: Each figure should be counted as
250 words toward the final word count. Color figures are welcomed, and will appear in
color on the web at no extra charge; however, there is a charge, paid in advance, for
the reproduction of color illustrations in print ($650 for the first color figure and $100 for
each additional color figure) unless waved by the Editor and Publisher. Alternatively,
the illustrations can be reproduced in print in black and white at no extra charge. All
illustrations must supplement, not duplicate the tables/text. Figures must clearly
convey their message and be of high quality and of sufficient size and clarity (especially
lettering, arrows, and data points) to be interpretable when reduced for publication.
Shading does not always reproduce well. Consider using widely spaced cross-hatching
patterns, for example, that will remain distinct on reduction. Use black and white
arrows, depending on the background color. All illustrations must be numbered and
cited in order as they first appear in the text. Concise legends (typed on a separate
page) must accompany each illustration and adequately describe the figure without the
need to reference to the text. Do not embed artwork with text; illustrations should be
supplied as separate files. Guidelines for submitting your illustrations in an electronic
format can be found at http://ees.elsevier.com/SOARD. VIDEO/COMPUTER
GRAPHICS: An original, edited file in IBM compatible PC format will be the standard
format for submission of videos and computer graphics (i.e., slide presentations with
or without animation). SOARD will not edit any video or computer graphics, but
reviewers, following the usual policy with illustrations, may suggest changes in the
video or computer graphic. A soundtrack is highly recommended. Maximum cumulative
length of videos or computer graphics is 8 minutes and may be divided into several

smaller clips not to exceed 8 minutes in total. If the video or animation is divided into
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several clips, each clip should be identified at the beginning of the section: e.g., Video
Clip 1 or Graphic 1. The maximum file size is 700 MB. Concise legends (typed on a
separate page) must accompany each video clip or computer graphic presentation.
The following formats for video will be accepted: MPEG-1 or MPEG-2 (.mpg),
Quicktime (.mov), Audio/Video Interface (.avi) or Compuserve GIF (.gif). Please
contact the publisher about the use of other formats. A graphic will be used to indicate
the location of a video clip or computer graphic. Videos/computer graphics for accepted
manuscripts will not be returned. Videos and computer graphics will not be accepted
separately from a manuscript that has been rejected. If the article is accepted for
publication, the video will be digitized and permanently archived on the SOARDwebsite
(http://ees.elsevier.com/SOARD ). The location of the video on the World Wide Web
will be linked with the online version of the article. PERMISSION: Authors must submit
written permission upon manuscript submission from both the author and publisher of
the original source when material is reproduced from other sources. This permission
must include reproduction in both print and electronic formats for worldwide
distribution. = ACKNOWLEDGEMENTS: Acknowledgement(s) require written
permission of the person being acknowledged. REFERENCES: References must be
limited to those cited in the text, be numbered consecutively in the order in which they
are first mentioned, with their positions indicated in the text by a superscript Arabic
number. Any authors beyond six will be replaced by et al. References to articles in
press must state journal name and year. Personal Communications will not be included
in the reference list and should be accompanied with written verification and be noted
within the text. Authors are responsible for the accuracy and completeness of their
references and for correct text citation. For journal articles: Surname and initials of
author(s). If there are 6 or fewer authors, allauthors need to be listed. If there are more
than 6 (7+), then only list the first 3 followed by "et al." Title of article. Abbreviated name
of Journal, year; volume(number): first and last pages. For example:

1. Fetner R, McGinty J, Russell C, Pi-Sunyer FX, Laferrere B. Incretins,
diabetes, and bariatric surgery: a review. Surg Obes Rel Dis 2005;1(6):589-99.

2. Nguyen NT, Goldman C, Rosenquist CJ, et al. Laparoscopic versus open
gastric bypass: a randomized study of outcomes, quality of life, and costs. Ann Surg
2001;234(3):279-89. For Books: Surname and initials of author(s), title and subtitle,
edition (other than first). City, publishing house, year, and pages as specific reference,

as follows:
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1. Mason EE. Surgical Treatment of Obesity. Philadelphia, London, Toronto,
W.B. Saunders Company, 1981 pp 1-493.

For articles or chapters in books: Surname and initials of author(s), title of
article/chapter, surname and initials of editor, title of book. City, publishing house, year,
and pages, as follows:

1. Brolin RE, Metabolic postoperative complications after bariatric surgery. In

Martin LF (ed), Obesity Surgery, New York, McGraw-Hill, 2004, pp 275-300.

Research data

This journal encourages and enables you to share data that supports your
research publication where appropriate, and enables you to interlink the data with your
published articles. Research data refers to the results of observations or
experimentation that validate research findings. To facilitate reproducibility and data
reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article
or make a statement about the availability of your data when submitting your
manuscript. If you are sharing data in one of these ways, you are encouraged to cite
the data in your manuscript and reference list. Please refer to the "References" section
for more information about data citation. For more information on depositing, sharing

and using research data and other relevant research materials, visit the research data

page.

Data linking
If you have made your research data available in a data repository, you can link

your article directly to the dataset. Elsevier collaborates with a number of repositories
to link articles on ScienceDirect with relevant repositories, giving readers access to
underlying data that gives them a better understanding of the research described.
There are different ways to link your datasets to your article.

When available, you can directly link your dataset to your article by providing
the relevant information in the submission system. For more information, visit the
database linking page .

For supported data repositories a repository banner will automatically appear

next to your published article on ScienceDirect.
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